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Austria's National Inventory Document 2025 - Preface

PREFACE

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), Austria is
required to produce and regularly update National Greenhouse Gas Inventories. Methodologies,
content and format of this reporting obligation are prescribed by the IPCC (IPCC, 2006) and the
Conference of the Parties serving as the meeting of the Parties to the Paris Agreement (Decision
18/CMA.1)

Developed country Parties to the Paris Agreement must submit their annual ‘National Inventory Re-
ports’ (NIRs) - covering ‘Common Reporting Tables' (CRT) as well as an ‘National Inventory Docu-
ment’ (NID) - to the UNFCCC by 15 April each year. The first submission of the NIR under the Paris
Agreement was done in December 2024 together with the submission of Austria’s first Biennial
Transparency Report.

The Austrian NID is submitted as a stand-alone report, and not as part of the BTR (Biennial Trans-
parency Report). This is because developed country Parties to the Convention under the Paris
Agreement have to submit their GHG inventories annually, even in years when a BTR is not due.
Detailed requirements on definitions, national circumstances and institutional arrangements,
methods, metrics and reporting guidance are stipulated in the MPG's - the Modalities, Procedures
and Guidelines for the transparency framework for action and support referred to in Article 13 of
the Paris Agreement’ included in Annex to Decision 18/CMA.1 (FCCC/PA/CMA/2018/3/Add.2). The
outline of the NID is set out in Annex V to Decision 5/CMA.3 (FCCC/PA/CMA/2021/10/Add.2).

First, there is an Executive Summary giving an overview of Austria’s greenhouse gas inventory.
Chapter 1 provides general information on the national circumstances, institutional arrangements
and cross-cutting information. Chapter 2 summarizes the overall trends in emissions. Comprehen-
sive information on the methodologies used for estimating emissions of Austria’s greenhouse gas
inventory is presented in the Sector Analysis Chapters 3-8. Chapter 9 reports on indirect carbon
dioxide and nitrous oxide emissions. Chapter 10 gives an overview of recalculations, including im-
provements made and planned in response to the previous reviews.

The report also presents GHG data relevant under the Effort-sharing Regulation’ (target period
2021-2030) covering greenhouse gas emissions for sectors not covered by the emissions trading
system. It is submitted as final report? to the European Commission in fulfilment of Austria’s obliga-
tions under Article 26 of Regulation (EU) No 218/1999 (‘Governance Regulation’)® governing report-
ing of greenhouse gas inventory data by Member States from 2023 onwards. The purpose of this

' REGULATION (EU) 2018/842 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 30 May 2018 on binding
annual greenhouse gas emission reductions by Member States from 2021 to 2030 contributing to climate action to
meet commitments under the Paris Agreement and amending Regulation (EU) No 525/2013.

2 First submission 2025 was done on 15™ January 2025 providing inventory data for 2023 and information as
stipulated in Art. 26 (3) in the EU Governance Regulation: ‘Short-NID 2025'; Umweltbundesamt (2025a).

3 REGULATION EU) 2018/1999 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the
Governance of the Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009
of the European Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC,
2010/31/EU, 2012/27/EU and 2013/30/EU of the European Parliament and of the Council, Council Directives
2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European Parliament and of the
Council.
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regulation is to monitor anthropogenic greenhouse gas emissions and to evaluate the progress to-
wards meeting the Union greenhouse gas reduction commments in accordance with the Paris Agree-
ment.

The COz-equivalent emissions presented in this report were calculated by applying the Global
Warming Potentials (‘GWPs') according to the 51" Assessment Report (‘AR5’) of the Intergovernmen-
tal Panel on Climate Change (IPCC). Austria thus fulfills the requirements of the Decision 18_CMA1
as well as the EU Governance Regulation 2018/1999* on GHG inventories applicable from 2023 on-
wards, which, by means of its Delegated Regulation 2020/1044° Article 2, requires the use of the
GHG potentials listed in Annex 1 of this Regulation in accordance with AR5.

This is the 24™ version of the national GHG inventory report submitted by Austria. It builds on the
NID submitted 2024 (Umweltbundesamt, 2024b) and is consistent with the Common Reporting Ta-
bles submitted together with this report.

Data and information presented in this report replaces the information submitted in previous
years.

Michael Anderl in his function as head of the Expert Team National Emission Inventories of the Um-
weltbundesamt is responsible for the preparation of Austria’s National Greenhouse Gas Inventory
as well as for the preparation of the NID.

Michael Anderl in his function as head of the Inspection Body for Emission Inventories is responsible
for the content of this report and for the quality management system of the Austrian Greenhouse
Gas Inventory. Katja Pazdernik acts as deputy head of the Inspection Body for Emission Inventories.

Project leader for the preparation of the Austrian GHG inventory is Stephan Poupa.

Specific responsibilities for the preparation of the Austrian GHG inventory are:

® Data management.......cccerreneenennnene Stephan Poupa

®  Fuel combustion stationary......ccccecevueuene Stephan Poupa (‘Sector Coordinator’)

e Fuel combustion mobile......ccccceveeenneenene. Gudrun Stranner (‘Sector Coordinator’)
e Fuel combustion residential..................... Wolfgang Schieder (‘Sector Coordinator’)
®  Fugitive emiSSioNS ....cccceevevviereeneeneeneenes Marion Gangl (‘Sector Coordinator”)

e Industrial processes and Product Use.... Maria Purzner (‘Sector Coordinator’)

®  AGHCUITUIE oo Simone Mayer (‘Sector Coordinator’)
®  LULUCF. . Peter Weiss (‘Sector Coordinator’)
®  WaASTO..i it Katja Pazdernik (‘Sector Coordinator’)

4 REGULATION EU) 2018/1999 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the
Governance of the Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009
of the European Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC,
2010/31/EU, 2012/27/EU and 2013/30/EU of the European Parliament and of the Council, Council Directives
2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European Parliament and of the
Council.

> COMMISSION DELEGATED REGULATION (EU) 2020/1044 of 8 May 2020 supplementing Regulation (EU) 2018/1999
of the European Parliament and of the Council with regard to values for global warming potentials and the
inventory guidelines and with regard to the Union inventory system and repealing Commission Delegated
Regulation (EU) No 666/2014.
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o Key Category Analysis .....ccceceveeveeveeneenne. Bradley Matthews
e Uncertainty ANalysis....cccovervenveeneenieneene. Bradley Matthews

Project leader for the preparation of the NID is Katja Pazdernik.

Specific responsibilities for the NID 2025 have been as follows:

®  Executive SUMMAIY ...ccccccvevieveneneenenienens Katja Pazdernik

o Chapter 1.1, 1.4 e Katja Pazdernik

o Chapter 1.2, 1.3 e Gunther Schmidt, Manuela Wieser

o  Chapters 1.5, 1.6 cceveieviriineeeeceeeen Bradley Matthews

®  Chapter 2 . all sector experts

e Chapters3.1,3.2,3.4,7.4.7 cccevvvveevennnn. Stephan Poupa

o  Chapters 3.2.2,3.2.13. e Gudrun Stranner, Barbara Schodl, Gunther
Schmidt

®  Chapter 3.2.14. e Wolfgang Schieder, Astrid Buchmayr

®  Chapter 3.3 . Marion Gangl, Katja Pazdernik, Jér6me Colson

®  Chapter 4. Maria Purzner, Manuela Wieser, Jéréme Colson

®  Chapter5, 7.4.2. . Simone Mayer, Michael Anderl, Lisa Makoschitz

®  Chapter B .o Peter Weiss, Carmen Schmid, Bradley Matthews,

Erwin Moldaschl, Bettina Schwarzl, Manuela Burg-
ler, Alicia Hernandez-Mora

o Chapters 7.1-7.3, 7.5 e, Katja Pazdernik, Michael Roll

®  Chapter 7.4 et Stephan Poupa, Simone Mayer
®  Chapter 8 ...t Katja Pazdernik

®  Chapter 9. Katja Pazdernik

®  Chapter 10 . all sector experts
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EXECUTIVE SUMMARY

ES.1 BACKGROUND INFORMATION ON GHG INVENTORIES AND
CLIMATE CHANGE

ES.1.1Background information on climate change

Climate in a narrow sense is usually defined as the average weather, or more rigorously, as the sta-
tistical description in terms of the mean and variability of relevant quantities over a period of time
ranging from months to thousands or millions of years. It undergoes natural variability. Since indus-
trialisation started some 150 years ago, mankind has been influencing the climate via the emission
of greenhouse gases. In 1992, by adopting the United Nations Convention on Climate Change, the
countries of the world came together to prevent harmful effects of climate change. However, the
Convention did not include binding commitments to limit GHG emissions. To go this step further
the Kyoto Protocol was adopted in 1997: It sets binding emission limits for 37 industrialized coun-
tries for the period 2008-2012. An agreement on a second Kyoto commitment period from 2013 to
2020 was achieved 2012 at the 18" Conference of the Parties in Doha (Qatar) (UNFCCC CMP.8). The
agreed reduction for the EU is 20% compared to 1990 emissions, which is in line with the climate
and energy package 2020 of the EU.

The decision to negotiate a new global agreement for the period after 2020 was made at the Con-
ference of the Parties in Durban in 2011. In December 2015, this was adopted at the 21 Confer-
ence of the Parties in Paris. It entered into force on November 4, 2016, as more than 55 Parties cov-
ering at least 55% of global GHG emissions ratified it.

The Paris Agreement established the long-term 2°C target for the first time in an international
treaty. It also calls for additional efforts to limit temperature increases to 1.5°C. In contrast to the
Kyoto Protocol, this new agreement includes not only industrialized but also newly industrializing
and developing countries in order to take account of the change in the global distribution of GHG
emissions. Plans for emission reductions (Nationally Determined Contributions, NDCs) of the par-
ticipating countries have been submitted to the UNFCCC.

ES.1.2 Background information on greenhouse gas inventories

To be able to evaluate the trend of greenhouse gas emissions, especially the progress in achieving
the emission reduction goal, it is necessary to regularly compile an inventory of GHG emissions.
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ES.2 SUMMARY OF TRENDS RELATED TO NATIONAL EMISSIONS
AND REMOVALS

In 2023 Austria’s total greenhouse gas (GHG) emissions (without Land Use, Land Use Change and
Forestry - LULUCF) amounted to 68.7 Mt CO; equivalents (COze). Compared to the 1990 base years®,
2023 GHG emissions without LULUCF decreased by 13.7%. Compared to 2022 GHG emissions de-
creased by 6.6%.

The most important gas in the Austrian GHG balance remains carbon dioxide (CO2) with a share of
83% in total 2023 emissions (without LULUCF). Emissions of CO; primarily result from combustion
activities. Methane (CH4), which mainly arises from livestock farming and waste disposal, contrib-
utes 10% (2023) to total national GHG emissions. Nitrous oxide (N;0O), with agricultural soils as the
main source, contributes another 4.5% (2023). The remaining 2.6% are emissions of fluorinated
compounds, which are mostly emitted from the use of these gases as substitutes for ozone deplet-
ing substances (ODS) in refrigeration equipment.

Table 1: Austria’s greenhouse gas emissions by gas.

GHG CO: CH4 N2O HFCs PFCs SFs NF3 Total
emissions CO; equivalents (kt)

1990 62 191 11763 4117 2.0 1063 485 NO,NA 79 621
1995 64 063 10967 3997 328 75 1134 6.0 80570
2000 66 204 9 655 4160 688 80 592 9.8 81389
2005 79 095 8961 3502 1097 150 509 26 93 341
2010 72 000 8 349 3217 1455 71 346 39 85 442
2011 69 892 8114 3304 1554 66 317 3.8 83 251
2012 67 260 7977 3270 1604 46 321 8.0 80 487
2013 67 759 7 855 3238 1647 45 315 9.1 80 868
2014 64 159 7 694 3312 1669 48 324 9.9 77 215
2015 66 358 7 605 3322 1698 45 319 13 79 359
2016 67 219 7539 3405 1700 46 405 5.7 80319
2017 69 601 7 500 3335 1736 40 412 11 82635
2018 66 567 7292 3293 1847 30 398 15 79 441
2019 67 951 7168 3275 1749 35 450 13 80 641
2020 62 180 7 082 3223 1699 27 454 14 74 679
2021 65 751 7109 3251 1555 24 368 15 78 073
2022 61454 7 005 3148 1506 24 362 16 73 515
2023 56 909 6 892 3077 1402 26 372 18 68 696

6 Austria's base year under the UNFCCC is 1990. Under the EU Effort Sharing, the base year is 2005 (relates only to
emissions not included in the EU Emissions Trading Scheme). Unless otherwise specified, references to the base year
in this report refer always to 1990.
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Note: Global warming potentials (GWPs) according to the 5% Assessment Report (Ipcc 2013) (100 years time horizon):
carbon dioxide (CO,) = 1; methane (CH.) = 28; nitrous oxide (N;0) = 265; sulphur hexafluoride (SFs) = 23 500; nitrogen
trifluoride (NFs) = 16 100, hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) consist of different substances,
therefore GWPs have to be calculated individually depending on the substances

Over the period 1990-2023 CO, emissions decreased by 8.5%, mainly due to decreasing emissions
from energy industries and the residential sector. During the same period CH4 emissions de-
creased by 41%, mainly due to lower emissions from solid waste disposal sites, to a smaller extent
also from enteric fermentation. N>O emissions decreased by 25% due to lower emissions from the
chemical industry (nitric acid production) and from agricultural soils. HFC emissions increased re-
markably between 1990 and 2023 (from 2.0 to 1 402 kt CO.e), whereas PFC and SFs emissions de-
creased by 98% and 23% respectively. NFz emissions amounted to 18 kt COe in 2023 compared to
zero emissions in 1990.

ES.3 OVERVIEW OF SOURCE AND SINK CATEGORY EMISSION
ESTIMATES AND TRENDS

The dominant sector regarding GHG emissions in Austria is Energy, causing 65% of total national
GHG emissions in 2023 (66% in 1990), followed by the sectors Industrial Processes and Other Product
Use (23% in 2023) and Agriculture (11% in 2023).

Table 2: Austria’s greenhouse gas emissions by sector.

GHG source 1. 2. 3. 4. 5. 6.
and sink Energy IPPU Agriculture LULUCF Waste Other
categories CO; equivalents (kt)

1990 52 835 13 641 8 581 -13756 4 565 NO*
1995 54 329 13631 8353 -18 397 4257 NO
2000 55459 14 454 8013 -18 060 3463 NO
2005 66 889 15651 7578 -15228 3223 NO
2010 59 453 15965 7574 -11734 2450 NO
2011 57 141 16 161 7 645 -11 027 2 303 NO
2012 54 997 15731 7 584 -9156 2176 NO
2013 55169 16 097 7570 -5020 2032 NO
2014 51439 16171 7 699 -9.828 1906 NO
2015 53218 16611 7727 -4 085 1803 NO
2016 54 441 16 322 7 843 -8125 1715 NO
2017 56 154 17 078 7781 -4 430 1623 NO
2018 54 708 15502 7 683 1831 1548 NO
2019 55093 16 474 7579 6 002 1495 NO
2020 50 142 15524 7 568 -950 1445 NO
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GHG source 1. 2. 3. 4. 5. 6.
and sink Energy IPPU Agriculture LULUCF Waste Other
categories CO; equivalents (kt)

2021 52 042 17 030 7 607 -3362 1394 NO
2022 48 434 16170 7573 -206 1337 NO
2023 44 451 15472 7477 7 530 1295 NO
*not occurring

ES.4 OTHER INFORMATION

Overview of Emission Estimates and Trends of Indirect GHGs and SO,

Emissions of indirect greenhouse gases decreased in the period from 1990 to 2023: NOx by 50%,
CO by 63%, NMVOC by 69%, and SO, by 86%. The most important emission source for NO,, SO, and
CO is Energy (fuel combustion). The most important emission sources for NMVOC are Industrial Pro-
cesses and Other Product Use and Agriculture.

Table 3: Emissions of indirect GHGs and SO2 1990-2023.

NOy co NMVOC SO;
(kt]
1990 215 1248 338 74
1995 198 972 252 47
2000 211 727 192 31
2005 246 624 163 26
2010 204 577 140 16
2011 196 560 134 15
2012 191 560 131 15
2013 192 563 128 14
2014 185 528 122 14
2015 182 539 120 14
2016 175 534 119 13
2017 165 525 118 13
2018 153 483 113 11
2019 144 496 112 11
2020 123 473 113 10
2021 122 536 114 11
2022 113 482 105 11
2023 107 465 103 10
1990-2023 -50% -63% -69% -86%
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ES.5 KEY CATEGORY ANALYSIS

A description of the key categories is provided in Chapter 1.4.

ES.6 IMPROVEMENTS INTRODUCED

A description of implemented and planned improvements (including recalculations) is provided in
Chapter 10.3.
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1 NATIONAL CIRCUMSTANCES, INSTITUTIONAL
ARRANGEMENTS AND CROSS-CUTTING INFORMATION

1.1 Background information on GHG inventories and climate change

1.1.1 Background information on climate change

1.1.1.1 Global Warming

Temperature around the world has been rising since the Industrial Revolution. Scientific evidence
makes clear that human activities are mostly responsible for the increase by emitting greenhouse
gases like carbon dioxide, methane, nitrous oxide as well as various fluorinated and chlorinated
gases (IPCC 2014).

The average global temperature on earth has increased by a little more than 1° Celsius since 1880,
while two-thirds of the warming has occurred since 1975 (NASA, 2020).

According to the fifth assessment report of the IPCC 2014, temperature will rise by another
0.9-5.4°C in the 21°t century, depending on the emission scenario.

The IPCC 2019 states that global warming from the pre-industrial period to the present will persist
for centuries and will continue to cause further long-term changes in the climate system.

It will lead to changes in the hydrological cycle as well as to modification of the albedo (total reflec-
tivity of the earth) and to significant changes of the atmospheric circulation. This will increase the
risk of extreme weather events such as hurricanes, droughts and floods and others.

1.1.1.2 Climate Change in Austria

Since 1880, an approx. 2°C increase in the average air temperature in Austria has been recorded
(APCC 2014), which is significantly higher than the global average. The effects of global warming in
Austria are already visible today: rapid melting of glaciers, thawing of permafrost, an increasing
number of hot days, longer vegetation periods, etc.

In 2015, regional climate projections for the near (2050) and distant future (2100) were made avail-
able for Austria (called OKS15), providing comprehensive, high-resolution and error-corrected in-
formation on climate change. All models consistently show significant increases in annual and sea-
sonal mean temperatures throughout Austria, about +1.3°C to +1.4°C by 2050. By the end of the
215t century, with +4.0°C throughout Austria, RCP8.5 predicts a much more pronounced increase in
temperature than RCP4.5 at +2.3°C.

Being aware of the need for further research to various topics related to climate change, Austria

launched StartClim and the Austrian Climate Research Program (ACRP) in the last century and in-
stalled in 2011 the Climate Change Center Austria (CCCA). Furthermore a strategy to adapt to cli-
mate change in Austria was developed in 2012 and updated in 2017.
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1.1.1.3 The Convention, its Protocols and the flexible mechanisms thereunder

In 1992 Austria signed the United Nations Framework Convention on Climate Change (UNFCCC)
which sets an ultimate objective of stabilizing atmospheric concentrations of greenhouse gases at
levels that would prevent “dangerous” human interference with the climate system. Such levels,
which the Convention does not quantify, should be achieved within a time frame sufficient to allow
ecosystems to adapt naturally to climate change, to ensure that food production is not threatened
and to enable economic development to proceed in a sustainable manner.

The UNFCCC covers all greenhouse gases not covered by the Montreal protocol”: carbon dioxide
(CO,), methane (CHa), nitrous oxide (N»0O) as well as hydrogenated fluorocarbons (HFCs), perfluori-
nated halocarbons (PFCs), sulphur hexafluoride (SFe) and nitrogen trifluoride (NFs).

Five years after adoption of the Climate Change Convention in 1997, governments took a further
step forward and adopted the landmark Kyoto Protocol. Building on the Convention, the Kyoto Pro-
tocol broke new ground with its legally binding constraints on greenhouse gas emissions and its
innovative ‘mechanisms’ aimed at cutting the cost of curbing emissions. Under the terms of the
Protocol, the industrialised world - Parties listed in Annex | of the Convention and known as ‘Annex
| countries’ - pledged to reduce their greenhouse (GHG) emissions by 5% below 1990 levels by the
period 2008-2012. The European Union is also a Party to the Convention and the KP and agreed on
a reduction target of 8% below 1990 levels during the five-year commitment period from 2008 to
2012. The EU and its Member States decided to achieve this goal jointly, for Austria an emission tar-
get of minus 13% was set.

The KP entered into force on 16 February 2005, triggered by Russia’s ratification in November 2004
which fulfilled the requirement that at least 55 Parties to the Convention ratified (or approved, ac-
cepted, or acceded to) the Protocol, including Annex | Parties accounting for 55% of that group’s
carbon dioxide emissions in 1990: by April 2011, 190 Parties had ratified the KP, accounting for
63.7% of emissions of Annex | Parties.

The Protocol sets out three ‘flexible mechanisms' to help countries meet their obligations to cut
emissions.

e Emission Trading: Article 17 of the Kyoto Protocol allows Annex | Parties (basically, the in-
dustrialised nations) to purchase the rights to emit greenhouse gases (GHG) from other An-
nex | countries which have reduced their GHG emissions below their assighed amounts.
Trading can be carried out by intergovernmental emission trading, or entity-source trading
where assigned amounts are allocated to sub-national entities.

e Joint Implementation: Article 6 allows an Annex | Party to gain a credit (converted to Assigned
Amounts) by investing in another Annex | country in a project which reduces GHG emis-
sions.

e (lean Development Mechanism: Article 12 allows an Annex | country (or companies in an An-
nex | country) which funds projects in developing countries (non-Annex | Party) to get cred-
its for certified emission reductions providing that “benefits” accrue for the host country.

Tradable emission permits tie the emissions to a fixed ceiling, the costs of emission reduction being
as low as possible.

7 The Montreal Protocol sets the elimination of ozone-depleting substances as its final objective and covers chloro
and bromo fluorocarbons.
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The final assessment on compliance with the goals of the first commitment period of the KP was
made 2016 in the true up process after finalization of the last review reports.

The so called Doha Amendment extends GHG mitigation obligations of the Kyoto Protocol until
2020, establishing a second commitment period. As of 28 October 2020, 147 Parties had deposited
their instrument of acceptance, exceeding the threshold of 144 instruments of acceptance. The
Doha Amendment entered into force on 31 December 2020.8

Independently of the setting into force of the Doha Amendment, the European Community has
fixed its goal in the so called Effort Sharing Decision (Decision No 406/2009/EC of the European Par-
liament and of the Council of 23 April 2009 on the effort of Member States to reduce their green-
house gas emissions to meet the Community's greenhouse gas emission reduction commitments
up to 2020), with the goal of a 20% cut of emissions below the 1990 emission level by 2020. The
ESD Directive also sets national emission targets for the member states, the Austrian target is —16%
related to 2005 (not considering the sectors/sources regulated by the EU ETS).

Paris Agreement:

After negotiations on a global climate protection agreement failed in Copenhagen in 2009, the deci-
sion to negotiate a new global agreement for the period after 2020 was made at the Conference of
the Parties in Durban in 2011. In December 2015, this was adopted at the 21st Conference of the
Parties in Paris. It entered into force on November 4, 2016, as more than 55 Parties covering at
least 55% of global GHG emissions ratified it.

The Paris Agreement established the long-term 2°C target for the first time in an international
treaty. It also calls for additional efforts to limit temperature increases to 1.5°C. In contrast to the
Kyoto Protocol, this new agreement includes not only industrialized but also newly industrializing
and developing countries in order to take account of the change in the global distribution of GHG
emissions. Plans for emission reductions (Nationally Determined Contributions, NDCs) of the par-
ticipating countries have been submitted to the UNFCCC. From 2020, all Parties are required to
submit increasingly ambitious climate change mitigation plans on a regular basis and to report
transparently on progress to date from 2024. By the second half of the century, global decarboniza-
tion efforts are to result in "net zero emissions.

To meet the goal of the Paris Agreement, the emission reduction target of at least 40 % (relative to
1990) of the EU's 2030 climate and energy policy framework adopted in 2014 has been increased to
a net emission reduction target of at least 55 % under the new EU Climate Law, adopted under the
European Green Deal.

For 2050, the European Commission has set itself the goal to be climate-neutral, a legally binding
target that it is also set out in the EU Climate Law. To achieve the ambitious targets of the Climate
Law, the EU Commission presented in July 2021 a legislative ‘Fit for 55’ package, which includes pro-
posals and amendments to a number of existing legal rules (such as the Effort Sharing Regulation,
Emissions Trading Directive and the Energy Efficiency Directive).

& https://unfccc.int/process/the-kyoto-protocol/the-doha-amendment
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1.1.2 Background information on greenhouse gas inventories

As a Party to the Convention, Austria is required to produce and regularly update National Green-
house Gas Inventories. Furthermore Parties shall submit a National Inventory Document (NID) con-
taining detailed and complete information on their inventories, in order to ensure the transparency
of the inventory. This report presents the latest results from the Austrian greenhouse gas (GHG)
inventory, documenting the annual national GHG emissions for the years 1990 to 2023.

The Environmental Control Act (‘Umweltkontrollgesetz’; Federal Law Gazette 152/1998)° designated
the Umweltbundesamt as the single national entity with overall responsibility for inventory prepa-
ration. Within the Umweltbundesamt, the Inspection Body for Emission Inventories (IBE) was estab-
lished and entrusted with the preparation of and reporting on emission inventories; since 2005 the
IBE is accredited according to EN ISO/IEC 17020. In 2011, 2016 and 2020 the re-accreditation was
passed successfully. In between these re-accreditation audits several external audits were con-
ducted by quality experts appointed by Accreditation Austria, last in June 2023.

For the purpose of Quality Assurance, resulting from increased requirements of transparency, con-
sistency, comparability, completeness and accuracy of the national greenhouse gas inventory, the
inventories have been annually reviewed by international experts managed by the Climate Secre-
tariat in Bonn (expert review team ERT). To date, Austria’s Greenhouse Gas Inventory was reviewed
by three in-country reviews (2006, 2007'° and 2013) and various centralized reviews in 2001 (during
the trial period of the review process), 2003, 2004, 2005, 2007, 2008, 2009, 2010, 2011, 2012, 2014,
2015, 2016, 2018, 2020 (as a desk review'"), 2022 and 2023. In 2017, 2019, 2021 and 2024 no
UNFCCC Reviews were conducted'?,

The reports on Austria’s inventory reviews can be found on the UNFCCC website, the recommenda-
tions from the latest UNFCCC review 20232 and their implementation are demonstrated in Table
345.

In addition, annual reviews were conducted for all EU MS inventories 2013-2020 according to Arti-
cle 19 of the MMR (Monitoring Mechanism Regulation No 525/2013). In 2012 a technical review was
done by EU experts, with the aim of supporting the determination of Member States’ annual emis-
sion allocations under Decision No 406/2009/EC (Effort-Sharing Decision). In 2015 this ‘ESD-Review’
was conducted as a trial review as inventories were submitted delayed due to the technical prob-
lems with the UNFCCC CRF Reporter. Annual ESD reviews of the Austrian inventory were success-
fully passed in 2017, 2018, 2019, 2021, 2022 and 20234, ‘Comprehensive ESD-Reviews’ were carried
out in 2016 and 2020 with no technical corrections being necessary. The next comprehensive re-
view under the Effort-Sharing Regulation (ESR) according to Article 38 Governance Regulation will
be conducted in 2025 and will form the basis for the AEAs for the years 2026 to 2030.

° https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10011109

% |n February 2007 the in-country review of the initial report of Austria (the Pre-commitment period review) took
place, covering the review of the assigned amount, the national inventory system and the national registry.

" The review 2020 was originally organized as an in-country review, but had to be re-organised as a ‘remote
centralised review’ given the of impacts of Covid-19.

12 In these years, only initial checks of the greenhouse gas inventory of Austria took place.
3 https://unfccc.int/sites/default/files/resource/arr2023_AUT.pdf

4 For the first time conducted as an ESR-Review (Effort-Sharing Regulation, Article 38 Governance Regulation)

Umweltbundesamt ® REP-0964, Vienna 2025 | 23


http://ta1.umweltbundesamt.at/fileadmin/site/umweltkontrolle/gesetze/ukg.pdf
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10011109
https://unfccc.int/sites/default/files/resource/arr2023_AUT.pdf

Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

1.2 Description of national circumstances and institutional
arrangements

1.2.1 National entity or national focal point

Austria’s reporting obligations to the UNFCCC, UNECE and EC are administered by the Federal Min-
istry of ‘Climate Action, Environment, Energy, Mobility, Innovation and Technology’ (BMK) - since 1%
April 2025 named as ‘Federal Ministry of Agriculture and Forestry, Climate and En-vironmental Pro-
tection, Regions and Water Management (BMLUK) - which constitutes Austria’s national focal point.
With the Environmental Control Act (Federal Law Gazette 152/1998), that entered into force on the
1%t of January 1999, the Umweltbundesamt has been designated as single national entity with over-
all responsibility for inventory preparation. This law regulates responsibilities of environmental
control in Austria and lists the tasks of the Umweltbundesamt. Furthermore, the Environmental
Control Act establishes the Umweltbundesamt as a private limited company owned by the Republic
of Austria. To assure that the Umweltbundesamt has the resources to fulfil all listed tasks, the fi-
nancing is set up as a fixed amount of money annually allocated to the Umweltbundesamt. The
Umweltbundesamt is free to manage this so called ‘basic funding’, provided that the tasks are ful-
filled. Projects beyond the scope of the Environmental Control Act are financed on a project basis
by the contracting entity, which may be national, EC authorities or private entities.

One task of the Umweltbundesamt is the preparation of technical expertise and the data basis for
fulfilment of the obligations under the UNFCCC and the UNECE LRTAP Convention. For the Umwelt-
bundesamt a national emission inventory that identifies and quantifies the sources of greenhouse
gases and air pollutants in a consistent manner is of a high priority. Such an inventory provides a
common means for comparing the relative contribution of different emission sources and hence
can serve as an important basis for policies to reduce emissions.

Thus the Umweltbundesamt established the ‘Inspection Body for Emission Inventories’ (IBE, herein-
after also referred to as inspection body) which is entrusted with the preparation of emission in-
ventories as assigned to the Umweltbundesamt.
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Figure 1:  Responsibilities within the Austrian National Inventory System (greenhouse gases).

Responsibilities within the Austrian National Inventory System
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Federal Ministry

Agriculture and Forestry, Climate and Environmental Protection, Regions and Water Management
(National Focal Point)

Umweltbundesamt

Transport Buildings Guarie

Emissions

Industrial Product

Processes Use Agriculture LULUCF

Source: Umweltbundesamt umweltbundesamt®

The personnel of the IBE consists of staff from various organisational units of the Umweltbun-
desamt, who in the course of their inspection activity are assigned to the IBE and are in this context
responsible to the head of the inspection body. They are free from any commercial, financial and
other pressures that might influence their technical judgement, and no technical instructions from
outside the IBE are given for the preparation of emission inventories (see Figure 2).
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Figure 2:  Structure of the Inspection Body for Emission Inventories.
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The quality system is maintained and updated under the responsibility of a quality manager (‘qual-
ity representative’), the inventory work is coordinated by a project manager. For these functions as
well as for the head of inspection body deputies are appointed. Regarding the inventory work, spe-
cific responsibilities for the different emission source/sink categories (‘Sector Experts’) are defined.
There are 9 sectors defined (Energy, Transport, Buildings, Fugitive Emissions, Industrial Processes,
Product Use, Agriculture, LULUCF and Waste). At least two experts form a sector team and one of
them is nominated as ‘Sector Coordinator’. For more information on the QMS please refer to Chap-
ter 1.5.

In addition, the Austrian emissions trading registry is managed by the Umweltbundesamt on behalf
of the Federal Ministry of ‘Climate Action, Environment, Energy, Mobility, Innovation and Technol-
ogy'. This mandate was given to the Umweltbundesamt in the Registry Ordinance (Registerstellen-
verordnung) Federal Law Gazette I| No. 208/2012. The Umweltbundesamt is responsible for the op-
erational management of the registry and serves as a contact point for national and international
authorities.

The Austrian emissions trading registry has been operational since 2005 and serves both as regis-
try for the EU Emissions Trading Scheme and as the national registry for Austria.
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Besides the Environmental Control Act there are some other legal and institutional arrangements
in place as the main basis for the national system:

e The Austrian Emissions Certificate Trading Act15 that regulates monitoring and reporting in
the context of the EU Emissions Trading Scheme (ETS) in Austria. The Umweltbundesamt
takes the emission reports of the emissions trading scheme into account for the national
greenhouse gas inventory in order to comply with requirements of the Regulation (EU) No
218/1999 (‘Governance Regulation’)16 and the Enhanced Transparency Framework und the
Paris Agreement (UNFCCC). This is not only important for emissions from combustion of
fuels, for which more detailed information is available in the ETS reports than is provided
in the national energy balance, but also for emissions from industrial processes. First data
from the EU ETS were available for the year 2005. Since then ETS data have been consid-
ered in the submissions.

e The Austrian statistical office (Statistik Austria) is required by contract with the BMK to an-
nually prepare the national energy balance (the contracts also cover some quality aspects).
The energy balance is prepared in line with the methodology of the Organisation for Eco-
nomic Co-operation and Development (OECD) and is submitted annually to the Interna-
tional Energy Agency (IEA) (IEA/EUROSTAT Joint Questionnaire (JQ) Submission). The na-
tional energy balance is the most important data basis for the Austrian greenhouse gas
and air pollutant inventory.

e According to national legislation (Bundesstatistikgesetz 200017), the Austrian statistical of-
fice has to prepare annual import/export statistics, production statistics and statistics on
agricultural issues (livestock counts, etc.), providing an important data basis for calculating
emissions from the sectors Industrial Processes, Product Use and Agriculture.

e Inorder to comply with the reporting obligations, the Umweltbundesamt has the possibil-
ity to obtain confidential data from the national statistical institute (of course these data
have to be treated confidentially). The legal basis for this data exchange is the Bun-
desstatistikgesetz 200017 (federal statistics law), which allows the national statistical office
to provide confidential data to authorities that have a legal obligation for the processing of
these data.

e According to paragraph 38 (1) of the EG-K 201318 each licensee of an operating boiler with
a thermal capacity of more than two megawatts (MW) is obliged to report the emissions to
the competent authority. The Umweltbundesamt can request copies of these emission
declarations. This data is used to verify the data from the national energy balance for the
Energy sector.

e According to the old Landfill Ordinance (Deponieverordnung 1996)19 the operators of
landfill sites had to report type and amount of waste deposited annually. These reports

> Emissionszertifikate-Gesetz 2011”; Federal Law Gazette | No 118/2011.

6 REGULATION EU) 2018/1999 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the
Governance of the Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009
of the European Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC,
2010/31/EU, 2012/27/EU and 2013/30/EU of the European Parliament and of the Council, Council Directives
2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European Parliament and of the
Council.

7. ,Bundesstatistikgesetz 2000”; Federal Law Gazette | No 163/1999.
'8 Emissionsschutzgesetz fiir Kesselanlagen 2013“ Federal Law Gazette | No 127/2013.
19 ,Deponieverordnung”; Federal Law Gazette No 164/1996.
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(collected in a central database run by Umweltbundesamt) still provide the main basis for
calculating emissions from the sector Waste for the inventory years 1998-2007.

e Starting with the deposited waste of the year 2008 landfill operators have been - pursuant
to the new Landfill Ordinance (Deponieverordnung 2008)?° - obliged to submit their data
annually and electronically via the portal http://edm.gv.at (Electronic Data Management -
‘EDM’). Responsible for data collection and analysis is the BMK, since April 2025 named as
BMLUK. The necessary data is requested by the Umweltbundesamt for the purpose of in-
ventory preparation.

e Since 2004 there has been a reporting obligation to the BMK under the Austrian Fluori-
nated Compounds (FC) Ordinance?’ for users of FCs for the following applications: refriger-
ation and air-conditioning, foam blowing, semiconductor manufacture, electrical equip-
ment, fire extinguishers and aerosols. This data is notified via EDM and used for estimating
emissions from the consumption of fluorinated compounds (IPCC sector 2.F).

More information on the National Inventory System in Austria (NISA) is provided in Annex 4.1.

1.2.2 Inventory preparation process

In Austria, emissions of greenhouse gases are estimated together with emissions of air pollutants in a
single database based on the CORINAIR (CORe INventory AIR)/SNAP (Selected Nomenclature for
sources of Air Pollution) nomenclature. This nomenclature was designed by the ETC/AE (European
Topic Centre on Air Emissions) to estimate not only emissions of greenhouse gases but all kind of
air pollutants.

Within the inventory system specific responsibilities for the different emission source/sink catego-
ries (‘Sector Experts’) are defined. There are 9 sectors defined (Energy, Transport, Buildings, Fugitive
Emissions, Industrial Processes, Product Use, Agriculture, LULUCF and Waste). At least two experts
form a sector team and one of them is acting as ‘Sector Coordinator'. Sector experts collect activity
data, emission factors and all relevant information needed for finally estimating emissions. The
sector experts are also responsible for the choice of methods, data processing and archiving and
for contracting studies, if needed. Furthermore sector experts perform Quality Assurance and
Quality Control (QA/QC) activities regarding their sector.

For the Austrian greenhouse gas inventory the main planning is performed once a year at the so
called Management Review, which is conducted in two parts.

The first part comprises the annual sector talks (sectoral improvement planning), in which the sec-
tor team discusses all issues related to the respective sector with the head of the inspection body
(HI), rates all issues according to their urgency and resource needs, and finally agrees on
measures/activities. Furthermore the HI checks the implementation of the previously integrated
improvements.

The second part is the actual management review meeting where the quality manager presents the
‘IBE Management Review Report’ on activities within and performance of the IBE in the last year to
the HI. Based on this report, the HI reviews the QMS, and sets measures for the improvement of

20 Deponieverordnung 2008”; Federal Law Gazette Il No 39/2008.
21 Industriegas-Verordnung (HFKW-FKW-SF6-V0)“ Federal Law Gazette Il No. 447/2002.
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the effectiveness of the management system and its processes and improvements of the Inspec-
tion Body related to the fulfilment of EN ISO/IEC 17020. The report also includes the planning re-
garding internal audits, QA and verification activities as well as the training plan and resource plan-
ning.

Finally the report, and particularly planned improvements with high resource needs, are presented
to the managing directors of the Umweltbundesamt, to obtain the necessary additional resources.
Furthermore issues that need intervention by the managing directors or the ministry are discussed.
On the basis of the decisions at the management review, the project manager and sector experts
work out a detailed working plan including milestones, timelines and responsibilities.

Table 4 gives an overview on the tasks of inventory preparation together with a typical timeline.

Table 4: Overview Inventory related tasks.
Task Description Deadline
Management Review Preparation of a report including evaluation of the fulfilment of Summer

the previous improvement plan and a plan for QMS and inventory
improvement based on audit and review findings.

Kick-Off Meeting of inventory team (HI, sector experts, project manager, Autumn
quality manager and data manager of the inventory, report coor-
dinators, cross-sector analyst and all deputies); definition of a

working plan.
Activity data collection Collection of activity data, including contracting out studies. November
Inventory preparation Estimation of emissions for all sources, including collection of December
background data.
Compilation of national in- Updating the data base and conversion to the CRT reporter December
ventory
Quiality checks Tier 1 and Tier 2 QA/QC activities December
Final sectoral approval Final approval of sectoral results by sector experts December
Compilation of preliminary Compilation of the inventory report ‘Short NID' (Governance Regu- January
data and information22 lation No 2018/1999)
(Short-NID)
Final approval Short-NID  Final approval of submission Short NID by the HI January
EU Submission Short-NID  Submission of the Short NID to the EC (Governance Regulation No January 15
2018/1999)
Preparation of NID Compilation of the National Inventory Document March
Final approval NID Final approval of submission NID by the HI March
EU Submission NID Submission of the National Inventory Document to the EC (Gov- March 15
ernance Regulation No 2018/1999)
UNFCCC Submission NID  Submission of the National Inventory Document to the UNFCCC April 153
Publication of final report  Publication of the NID on the website https://www.umweltbun- April

desamt.at/klima/treibhausgase/unfccc-berichtspflicht

2 Including greenhouse gases and inventory information listed in Annex V to the EU Governance Regulation No
2018/1999.

232024 no April submission of the NIR to the UNFCCC was expected in accordance with CP.27 Decision 6 Para 6 and
CMA.1 Decision 18 Para 3. Instead Parties shall submit their first biennial transparency report and national
inventory report, if submitted as a stand-alone report, at the latest by 31 December 2024.
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During the inventory preparation process, sector experts collect activity data, emission factors and
all relevant information needed for finally estimating emissions. The sector experts are also re-
sponsible for the choice of methods, data processing and archiving and for service contracting of
e.g. studies, if needed. As part of the quality management system the head of the ‘Inspection Body
for Emission Inventories’ approves the methodological choices and the sectoral improvement
plans. Sector experts also perform Quality Control (QC) and Quality Assurance (QA) activities re-
garding their sector. All data collected together with emission estimates are fed into a database
(see below), where data sources are well documented for full reproducability of the inventory.

As mentioned above, the Austrian Inventory is based on the SNAP nomenclature, and has to be
transformed according to the IPCC Guidelines into the UNFCCC Common Reporting Tables (CRT) to
comply with the reporting obligations under the UNFCCC. In addition to the actual emission data,
the background tables of the CRT are filled in by the sector experts, and finally QA/QC procedures
as defined in the QA/QC plan are carried out before the data are submitted to the UNFCCC.

For the inventory management a reliable data management to fulfil the data collecting and report-
ing requirements is needed. As mentioned above, data are collected by the different sector experts
and the reporting requirements grow rapidly and may change over time. Data management is car-
ried out by using MS Excel™ spreadsheets in combination with Visual Basic™ macros, which is a
very flexible system that can easily be adjusted to new requirements. The data are stored in a cen-
tral network server which is backed up daily for the needs of data security. The inventory manage-
ment as part of the QMS includes a control system for all documents and data, for records and
their archives as well as documentation on QA/QC activities. This ensures the necessary documen-
tation and archiving for full reproducability of the inventory and for the timely response to re-
quests during the review process.

1.2.3 Archiving of information

Regulations for documentation and archiving are included in the QMS, and have to be complied
with by the sector experts. For each sector the documentation includes:
Documentation of the methodology:

e Description (source/sink category, emissions, key source, completeness, uncertainty)

e Methodology

e Template for emission estimation

e Documentation of validation

Documentation of actual emission calculation:

Methodology

e ‘Logbook’ (who did what and when)

e C(Calculation file

e References for activity data, emission factors and/or emissions, respectively

e Documentation of assumptions, sources of data and information, expert judgements etc.
to allow full reproduction and understanding of choices made

e Recalculations

e Planned improvements
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e QC activities

Documentation of expert judgements in line with the IPCC 2006 GL:
e Name of the expert and institution/department
e Date
e Basis of judgement (references to relevant studies etc.)

e Underlying assumptions

Relevant literature has to be archived and references to be stated in the internal documentation as
well as in the NID.

1.2.4 Processes for official consideration and approval of inventory

In Austria the independent accreditated inspection body for emission inventories at the Umwelt-
bundesamt is entrusted with the preparation and final approval of the inventory (see 1.2.1). The
approved inventory is transmitted to the Austrian Federal Ministry of ‘Climate Action, Environment,
Energy, Mobility, Innovation and Technology’ (BMK) - since 1% April 2025 named as ‘Federal Ministry
of Agriculture and Forestry, Climate and En-vironmental Protection, Regions and Water Manage-
ment' (BMLUK) -, where the National Focal Point for the UNFCCC is established, which submits it to
the UNFCCC Secretariat.

The annual schedule covering the entire process for inventory preparation, review and approval as
well as for transmission to the UNFCCC is illustrated in Table 4.

As Austria is a small country, many of the experts regarding greenhouse gas inventories have been
involved by some means or other e.g. in inventory preparation, in preparation of the uncertainty
study, in national or regional task groups etc., such as:

e experts from federal provinces (some prepare a partly independent emission inventory for
their federal province and compare their results with the disaggregated national inven-
tory),

e data supplier, e.g. industrial facilities or association of industries

e further national experts in the relevant fields, e.g. from universities or consultants

The NID is published for public consideration at the website of the Umweltbundesamt. Any com-
ment received from outside the IBE is included in an inventory improvement plan. Experts of the
IBE then rate any comment according to relevance and decide on the follow-up process.

1.3 Brief general description of methodologies (including tiers used) and
data sources used

The methods used for emissions calculation of individual categories are described in the relevant
category chapters on methodological issues. A summary is provided in CRT table 3 Summary report
for methods and emission factors used.

Umweltbundesamt ® REP-0964, Vienna 2025 | 31



Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

The main data sources of the Austrian GHG inventory are as follows:

e The main data supplier for the Austrian Emission Inventories is Statistik Austria, providing
the underlying energy source data. The Austrian energy balances are based on several da-
tabases mainly prepared by the Federal Ministry of Economy, Family and Youth, ,Bun-
deslastverteiler” and Statistik Austria. Their methodology follows the IEA and Eurostat con-
ventions. The aggregated balances, for example transformation input and output or final
energy use, are harmonised with the |IEA tables as well as their sectoral breakdown which
follows the NACE classification.

e Information about activity data and emissions of the industry sector is mostly obtained di-
rectly from individual plants, or in other cases from Associations of the Austrian Industries.
Activity data for some sources are obtained from Statistik Austria which provides statistics
on production data24.

e Operators of steam boilers with more than 50 MW report their emissions and their activity
data directly to the Umweltbundesamt. Data from national and sometimes international
studies are also used.

e Until 2008, operators of landfill sites reported their activity data directly to the Austrian
Ministry of Environment or the Umweltbundesamt, where they were - after a check - in
turn incorporated into a database on landfills. Emissions for the years 1998-2007 are cal-
culated on basis of these data. Since 2009 landfill operators have to register and report
their waste input directly at the portal of the Electronic Data Management. These data are
evaluated by the responsible body at federal level (BMK, since April 2025 named as
BMLUK) and are made available for emission calculation.

e Activity data needed for the calculation of non-energetic emissions are based on several
statistics collected by Statistik Austria and national and international studies.

The following table presents the main data sources used for activity data:

Table 5: Main data sources for activity data.

Sector Data Sources for Activity Data

Energy ® Energy Balance from Statistik Austria
® EUETS

® Steam boiler database
® Small scale combustion market data

® Direct information from industry or associations of industry

Transport e Energy Balance from Statistik Austria
® Yearly new vehicle registrations from Statistik Austria
® Yearly growth rates of transport performance on Austrian roads from Federal Ministry
® ZBD: Zentrale Beguchtachtungsdatenbank (periodically updated specific mileage)
® Yearly flight movements from Austro Control

® Yearly FC of airport ground activities at Vienna International Airport

24 Industrie und Gewerbestatistik” published by STATISTIK AUSTRIA for the years until 1995; ,Konjunkturstatistik im
produzierenden Bereich” published by STATISTIK AUSTRIA for the years since 1997.
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Sector Data Sources for Activity Data

IPPU ® National production statistics
® |mport/export statistics
® EUETS
® Direct information from industry or associations of industry
® Short term statistics for trade and services
® Austrian foreign trade statistics
® Structural business statistics

® Surveys at companies and associations

Agriculture e National studies
® National agricultural statistics obtained from Statistik Austria
® |NVEKOS Data from the Integrated Administration and Control System (IACS)

® National fertilizer statistics, protein content and fat content of milk, obtained from
Agrarmarkt Austria (AMA)

® National statistics on cattle breeding obtained from Rinderzucht Austria

® Distributing company (sales data)

LULUCF ® National forest inventory obtained from the Austrian Research Centre for Forests

® National agricultural statistics and land use statistics obtained from Statistik Austria and
from the IACS system

® Wetland and settlement areas from the Real Estate Database

Waste ® Federal Waste Management Plan (Data sources: Database on landfills (1998-2007),
Electronic Data Management (EDM) in environment and waste management)

® EMREG-OW (Electronic Emission Register of Surface Water Bodies)

® National Studies

Emission calculation and related inventory work (reporting, QA/QC, documentation and archiving
etc.) is carried out by the sector experts of the Inspection Body for Emission Inventories (IBE).

In cases which exceed the IBE's resources, the IBE concludes service contracts with qualified institu-
tions (particularly universities or research institutes).

The IBE is responsible for:
e choice of the contractor i.e. judging his/her expertise with regard to the technical and QMS
requirements
e specifying the technical and QMS requirements in the service contract

e performing and documenting a detailed QC check of the results i.e. checking if the speci-
fied requirements were fulfilled

e implementation of the results into the emission inventory in line with the technical and
QMS requirements particularly the requirement of full reproducibility of the emission in-
ventory

Umweltbundesamt ® REP-0964, Vienna 2025 | 33



Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

Service contracts have e.g. entered into with:
e Technical University Graz (road and off-road transport)

e University of Natural Resources and Applied Life Sciences (agriculture)
However, the final assessment of fulfilment of the requirements is made by the IBE.

Detailed information on data sources for activity and emission data or emission factors used by
sector can be found in the Chapters 3-8.

For large point sources the Umweltbundesamt preferably uses - after careful assessment of plausi-
bility of this data - emission data that are reported by the ‘operator’ of the source because these
data usually reflect the actual emissions better than data calculated using general emission factors,
as the operator has the best information about the actual circumstances.|f such data is not availa-
ble, and for area sources, national emission factors are used or, if there are no national emission
factors, international emission factors are used to estimate emissions. Where no applicable data is
found, standard emission factors e.g. from the EMEP/EEA Guidebook are applied.

The main sources for emission factors are:

e National studies for country specific emission factors

e Plant-specific data reported by plant operators

e 2006 IPCC Guidelines for National Greenhouse Gas Inventories?®

e 2019 Refinement to the 2006 IPCC Guidelines?®

e EMEP/EEA air pollutant emission inventory guidebooks?’

e Handbook emission factors for road transport (HBEFA), Version 4.2 (INFRAS, 2022)
e National forest inventory obtained from the Austrian Research Centre for Forests

e Soil inventories by the Federal States and by the Austrian Federal Office and Research Cen-
tre for Forests

* Modelling of the forest soil C stock changes Austrian Research Centre for Forests

For key categories (see Chapter 1.4) the most accurate methods for the preparation of the green-
house gas inventory should be used. Required methodological changes and planned improve-
ments are described in the corresponding sector analysis chapters (Chapters 3-8).

25 https://www.ipcc-nggip.iges.or.jp/public/2006gl/?msclkid=f48edfa2badf11ec90525bf3c93873fc

% The 2019 Refinement does not revise the 2006 IPCC Guidelines, but updates, supplements and/or elaborates the
2006 IPCC Guidelines where gaps or out-of-date science have been identified. It does not replace the 2006 IPCC
Guidelines, but should be used in conjunction with the 2006 IPCC Guidelines and, where indicated, with the 2013
Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands (Wetlands
Supplement).

27 Prepared by the UNECE/EMEP Task Force on Emissions Inventories and Projections (TFEIP) and published by the
European Environment Agency (EEA). Latest update: https://www.eea.europa.eu/publications/emep-eea-guidebook-
2023.
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1.3.1 EU Emissions Trading System (EU ETS)

The European Union Emissions Trading Scheme has been established by Directive 2003/87/EC of
the European Parliament and of the Council?® and amended by several legal acts?®. From 2013 on-
wards, it is known as the European Union Emissions Trading System (EU ETS). It includes heavy en-
ergy-consuming installations in power generation and manufacturing. The activities covered are en-
ergy activities, the production and processing of ferrous metals, the mineral industry and some
other production activities. From 2012 onwards, CO, emissions from aviation have also been in-
cluded. For the trading period 2013-2020 the scope of the EU ETS has been further extended to in-
clude additional installations from the metal and chemical industry and compressor stations. For
more detailed information on the included activities please refer to Annex | of the above men-
tioned directive.

Greenhouse gases covered under the EU ETS are CO; (since 2005), N,O (since 2010) and PFC (since
2013).3% Slightly more than one third of total Austrian GHG emissions currently result from installa-
tions under the EU-ETS (ca. 24 Mt COzeq in 2023).

Plant operators have to report their activity data and emissions annually for the GHG as mentioned
above; for the first time they reported their emissions of 2005 in March 2006. The first trading pe-
riod of the EU ETS ran from 2005-2007. The second trading period, which coincided with the 1=
Kyoto commitment period, ran from 2008-2012. The third trading period, which coincides with the
2" Kyoto commitment period, ran from 2013 to 2020. The fourth trading period started in 2021
and will run until 2030. Since 2012 aircraft operators have also been included into the scheme.
They have to report their emissions concerning internal flights in the European Economic Area.

General rules for reporting and verification of emissions in the EU ETS are defined in EU Directive
2003/87/EC and specific rules can be found in Commission Regulation (EU) No 2018/20663'. In Aus-
tria, Member State specific regulations are defined in the Austrian Emissions Allowance Trading
Act®2, This ordinance also specifies that the Umweltbundesamt has to incorporate, as far as neces-
sary, the verified emissions of the emissions trading scheme into the national greenhouse gas in-
ventory. For a detailed description of the sectors covered and the incorporation of these emissions
into the national inventory please refer to the chapters 3 Energy (CRT Sector 1) and 4 Industrial Pro-
cesses and Product Use (CRT Sector 2).

28 Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing a scheme for
greenhouse gas emission allowance trading within the Community and amending Council Directive 96/61/EC, O) L
275/32.

2 Directive 2004/101/EC, Directive 2008/101/EC, Regulatin (EC) No 219/2009, Directive 2009/29/EC, Decision No
1359/2013/EU, Regulation (EU) No 421/2014, Decision (EU) 2015/1814, Regulation (EU) 2017/2392, Directive (EU)
2018/410, Commission Delegated Decision (EU) 2020/1071, Commission Delegated Regulation (EU) 2021/1416 and
Decision (EU) 2023/136.

30" Austria unilaterally opted-in N,O as of 2010. Since 2013 N,O and PFCs have been included in the EU ETS at EU level.

31 Commission Implementing Regulation (EU) 2018/2066 on the monitoring and reporting of greenhouse gas

emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council and amending

Commission Regulation (EU) No 601/2012, amended by Commission Implementing Regulation (EU) 2020/2085,

Commission Implementing Regulation (EU) 2022/388 and Commission Implementing Regulation (EU) 2022/1371.

32 Emissionszertifikategesetz 2011, Federal Law Gazette | No. 118/2011, as amended.
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An important feature of the emissions reported under the EU-ETS is that these emissions have to
pass independent verification by an accredited verifier. The Austrian Federal Ministry for Sustaina-
bility and Tourism has to fulfil a quality control function, which is implemented by spot checks of
emissions and verification reports that the Umweltbundesamt performs on behalf of the Ministry.

1.3.2 Electronic Data Management (EDM)

The electronic data management of the Federal Ministry of ‘Climate Action, Environment, Energy,
Mobility, Innovation and Technology' is an electronic recording and notification system (information
network), implemented as an integrated e-government application. It allows enterprises and authori-
ties to handle registration and notification obligations online in the areas of waste and environment
(e.g. on Austrian Emissions Allowances, HFC or EMREG - Emission Register Surface Water). Data from
this source are used for reporting in the sector Waste (landfilled waste, biologically treated waste,
organic freights in wastewater).

There are around 40 000 users registered, covering national and international waste owners (col-
lectors, operators of treatment plants, waste producers) doing their reporting obligations according
to national legislation, e.g. on landfilled amounts.

1.3.3 Other data (E-PRTR)

The Industrial Emissions Portal (the Portal, https://industry.eea.europa.eu/) is the EU-wide register
containing key environmental data from industrial facilities in European Union Member States and
in Iceland, Liechtenstein, Norway, Serbia, UK and Switzerland. The information contained in the
Portal is reported annually and requested under the industrial emissions directive (IED), via the EU
Registry on Industrial Sites (EU Registry) and the European Pollutant Release and Transfer Register
(E-PRTR). This portal replaced the E-PRTR website in 2021. E-PRTR was implemented by Regulation
(EC) No 166/2006 covering 91 pollutants from nine activity groups

Commission Implementing Decision (EU) 2019/1741(2) sets out the format and frequency of the an-
nual reporting of data on releases of pollutants to air, water and land and on off-site waste trans-
fers. Commission Implementing Decision (EU) 2022/142 requires operators reporting production
volume for each facility concerned, and establishes the units and metrics to be used.

The E-PRTR Regulation has been superseded by the Industrial Emissions Portal Regulation (IEPR, (EU)
2024/1244) which sets additional reporting requirements and establishes the reporting unit at "in-
stallation" level (rather than facility level). The requirements of the new legislation will apply from
2028. Until then, the E-PRTR Regulation will continue to apply.

Umweltbundesamt implemented E-PRTR in Austria using an electronic system enabling the facili-
ties and the authorities to fulfil the requirements of the E-PRTR Regulation online. In 2008, installa-
tions reported for the first time releases and transfers of pollutants and waste from 2007 under
the E-PRTR, which is an annual reporting obligation. The plausibility of the reports is checked by the
competent authorities and Umweltbundesamt. Umweltbundesamt also checks the data for con-
sistency with other reporting obligations, across the years and across facilities with the same activity.
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Since submission 2018 data from E-PRTR or its predecessor have been used in one source category
(NFR 2.B.10 for NMVOC). The main reason for not using E-PRTR data on a broader scale in the na-
tional inventory is that the E-PRTR reports contain only very little information other than emission
data, whereby these emissions can either be reported as measured, calculated or estatimated
emissions. Until now, the reporting thresholds are relatively high for some pollutants, so that many
of the relevant facilities do not have to report.

Thus greenhouse gas emission data from the EU Emissions Trading System (see chapter 1.4.1),
combined with the top-down approach of the national inventory has been considered to be more
reliable and data of EPER/E-PRTR has not been used as a data source for point source data for the
national GHG inventory, but for verification purposes - where possible.

1.4 Brief description of key categories

The identification of key categories is described in the IPCC 2006 GL (Volume 1, Chapter 4). It stipu-
lates that a key category is one that is prioritised within the National System because its estimate
has a significant influence on a country’s total inventory of greenhouse gases in terms of the abso-
lute level of emissions or removals, the trend in emissions or removals, or both.

All notations, descriptions of identification and results for key categories included in this chapter
are based on the IPCC 2006 GL. The identification includes all reported greenhouse gases CO,, CHa,
N0, HFC, PFC, SFsand NFs, and all IPCC categories.

Austria's key category analysis was performed by the Umweltbundesamt with data for greenhouse
gas emissions from the 2025 submission and comprises a level assessment for the years 1990 and
2023 and a trend assessment for the emissions from 1990 to 2023. Following the IPCC 2006 GL, key
categories were first identified for the inventory excluding LULUCF with a subsequent key category
analysis repeated for the full inventory including LULUCF categories. The approach 1 method is
based purely on emission/removal levels and trends. The approach 2 analysis additionally consid-
ers the respective category uncertainties. Consequently, and also due to the more detailed resolu-
tion of analysed categories and gases, the key categories described in the Austrian NID differ
slightly from the ones in the corresponding CRT Table 7.

The detailed methodology for identifying the key categories is described in detail in Annex 1.

The key categories without LULUCF (determined by Approach 1 and Approach 2) comprise 66 866
kt COe in the year 2023, which corresponds to 97.3% of Austria’s total greenhouse gas emissions
(without LULUCEF). The key categories including LULUCF amounted to 73 668 kt COe (96.6%) in
2023. The following tables present the results of the KCA approach 1 and approach 2 including
LULUCF and excluding LULUCF by indicating the ranking of the different subcategories as well as
emissions/removal data.
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Table 6: Key categories excluding LULUCF.

Approach 1 Approach 2
TA TA 1990
1990 1990 [kt 2023 Share

LA LA - LA LA - COz2-e [kt CO- 2023
IPCC Category GHG | 1990 2023 2023 | 1990 2023 2023 units] e units] [%]
1.A.1.a. Public electricity and heat production - Bi-  N,O 26 3 64 0.1
omass
1.A.1.a. Public electricity and heat production - CcO, 8 5 23 23 3294 3206 4.7
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CcO, 15 12 1229 147 0.2
Liquid Fuels
1.A.1.a. Public electricity and heat production - Cco, 45 15 14 26 10 6 286 1094 1.6
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CcOo, 3 2 22 6247 NO NO
Solid Fuels
1.A.1.b. Petroleum refining - Gaseous Fuels CO, 37 30 437 327 0.5
1.A.1.b. Petroleum refining - Liquid Fuels Cco, 11 8 17 1958 2252 33
1.A.1.c. Manufacture of solid fuels and other en- CO, 31 42 29 506 155 0.2
ergy industries - Gaseous Fuels
1.A.2.a. Iron and steel - Gaseous Fuels CcOo, 24 16 18 25 33 650 1075 1.6
1.A.2.a. Iron and steel - Solid Fuels CO, 17 23 25 1107 632 0.9
1.A.2.b. Non-ferrous metals - Gaseous Fuels CcOo, 34 37 75 260 0.4
1.A.2.c. Chemicals - Gaseous Fuels CcOo, 28 17 19 29 34 519 957 1.4
1.A.2.c. Chemicals - Other Fossil Fuels CO, 33 43 27 27 125 278 0.4
1.A.2.d. Pulp, paper and print - Gaseous Fuels CcOo, 20 14 28 28 24 943 1101 1.6
1.A.2.d. Pulp, paper and print - Liquid Fuels CcO, 21 15 853 39 0.1
1.A.2.d. Pulp, paper and print - Solid Fuels CcOo, 39 27 398 49 0.1
1.A.2.e. Food processing, beverages and tobacco- CO, 30 22 36 507 635 0.9
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco- CO, 43 45 345 148 0.2
Liquid Fuels
1.A.2.f. Non-metallic minerals - Gaseous Fuels CO, 26 26 559 506 0.7
1.A.2.f. Non-metallic minerals - Liquid Fuels CO, 29 39 31 508 190 0.3
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CO, 25 20 17 11 67 554 0.8
1.A.2.f. Non-metallic minerals - Solid Fuels CO, 27 24 535 128 0.2
1.A.2.g.vii. Off-road vehicles and other machinery - CO, 47 1 9 21 18 252 1365 2
Diesel Oil
1.A.2.g.viii Other - Gaseous Fuels CO, 19 13 21 27 19 37 1014 1270 1.8
1.A.2.g.viii Other - Liquid Fuels CO, 25 22 610 137 0.2
1.A.3.b. Road transportation - Diesel Oil CO, 5 1 1 9 5 4 5358 14667 21.4
1.A.3.b. Road transportation - Diesel Oil N,O 38 41 22 15 11 191 0.3
1.A.3.b. Road transportation - Gasoline CH, 40 77 7 0
1.A.3.b. Road transportation - Gasoline CcO, 1 3 6 7 9 10 7896 4625 6.7
1.A.3.b. Road transportation - Gasoline N,O 25 19 83 7 0
1.A.3.e. Other transportation - Gaseous Fuels CO, 49 44 224 25 0
1.A.4.a. Commercial/institutional - Gaseous Fuels CcO, 23 19 39 698 793 1.2
1.A.4.a. Commercial/institutional - Liquid Fuels CO, 14 36 11 1420 216 0.3
1.A.4.a. Commercial/institutional - Solid Fuels Cco, 51 91 NO NO
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Approach 1 Approach 2
TA TA 1990
1990 1990 [kt 2023 Share
LA LA - LA LA -| COzxe [ktCO2- 2023
IPCC Category GHG | 1990 2023 2023 | 1990 2023 2023 | units] e units] [%]
1.A.4.b. Residential - Biomass CH, 46 37 13 16 43 264 196 0.3
1.A.4.b. Residential - Gaseous Fuels CO, 12 6 10 19 13 13 1856 2736 4
1.A.4.b. Residential - Liquid Fuels CcO, 4 7 5 24 30 5633 2261 33
1.A.4.b. Residential - Solid Fuels CH, 50 40 15 8 224 2 0
1.A.4.b. Residential - Solid Fuels CcO, 9 7 35 2511 27 0
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels Cco, 16 20 32 1180 791 1.2
1.B.1.a. Coal mining and handling CH, 41 26 10 5 373 NO NO
1.B.2.a. Oil CH, 38 92 43 0.1
1.B.2.b. Natural gas CH, 40 32 11 15 375 290 0.4
2.A.1. Cement production CO, 10 9 33 17 2033 1543 2.2
2.A.2. Lime production CO, 36 24 38 29 456 588 0.9
2.A.4.c. Non-metallurgical magnesium production  CO, 33 29 481 339 0.5
2.B.1. Ammonia production CO, 35 27 467 447 0.7
2.B.2. Nitric acid production N.O 22 16 39 780 27 0
2.C.1. Iron and steel production CO, 2 2 3 12 18 28 6840 10188 14.8
2.C.3. Aluminium production CO, 47 32 150 5 0
2.C.3. Aluminium production PFCs 18 13 5 3 1032 NO NO
2.C.4. Magnesium production SFs 48 34 235 2 0
2.D. Non-energy products from fuels and solvent CcOo, 42 41 46 14 20 16 349 162 0.2
use
2.F.1. Refrigeration and air-conditioning HFCs 12 8 4 2 NO 1350 2
2.G.1. Electrical equipment SFe 26 20 1 51 0.1
2.G.2. SFg and PFCs from other product use SFe 31 35 22 11 7 124 306 0.4
3.A.1. Cattle CH, 6 4 42 3 2 23 4871 4024 5.9
3.A.4. Other livestock CH, 44 41 103 0.1
3.B.1. Cattle CH, 32 21 30 18 14 17 482 665 1
3.B.1. Cattle N.O 38 35 49 6 6 9 404 253 0.4
3.B.3. Swine N.O 16 23 21 11 57 0.1
3.B.4. Other livestock N,O 42 11 26 0
3.B.5. Indirect N,O emissions N,O 8 7 36 123 117 0.2
3.D.1. Direct N,O emissions from managed soils N,O 13 10 1 1 25 1606 1402 2
3.D.2. Indirect N,O emissions from managed soils  N,O 34 28 4 3 14 467 376 0.5
3.G. Liming CO, 28 31 46 95 0.1
5.A. Solid waste disposal CH, 7 18 4 2 8 1 4081 799 1.2
5.B. Biological treatment of solid waste CH, 30 24 15 77 0.1
5.B. Biological treatment of solid waste N,O 29 20 72 0.1
5.D. Wastewater treatment and discharge CH, 44 40 48 21 41 334 190 0.3
5.D. Wastewater treatment and discharge N,O 43 50 20 12 12 86 155 0.2
Y| 77049 66866 97.3
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Table 7: Key categories including LULUCF.

Approach 1 Approach 2
TA TA 1990 2023 Share
1990 1990 [kt Tkt 5023
LA LA - LA LA -| CO2-e CO2-e

IPCC Category GHG | 1990 2023 2023 | 1990 2023 2023 | units] units] [%]
1.A.1.a. Public electricity and heat production - Cco, 9 6 22 3294 3206 4.2
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CO, 18 13 1229 147 0.2
Liquid Fuels
1.A.1.a. Public electricity and heat production - CO, 52 17 20 15 16 286 1094 1.4
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - Cco, 4 3 6247 NO NO
Solid Fuels
1.A.1.b. Petroleum refining - Gaseous Fuels CcOo, 42 36 45 437 327 0.4
1.A.1.b. Petroleum refining - Liquid Fuels Cco, 14 9 1958 2252 3
1.A.1.c. Manufacture of solid fuels and other en- CO, 35 30 506 155 0.2
ergy industries - Gaseous Fuels
1.A.2.a. Iron and steel - Gaseous Fuels CO, 28 18 34 650 1075 1.4
1.A.2.a. Iron and steel - Solid Fuels CO, 20 27 21 1107 632 0.8
1.A.2.b. Non-ferrous metals - Gaseous Fuels CO, 40 46 75 260 0.3
1.A.2.c. Chemicals - Gaseous Fuels CO, 32 19 33 519 957 1.3
1.A.2.c. Chemicals - Other Fossil Fuels CO, 39 125 278 0.4
1.A.2.d. Pulp, paper and print - Gaseous Fuels CcO, 23 16 943 1101 1.4
1.A.2.d. Pulp, paper and print - Liquid Fuels CcO, 25 17 853 39 0.1
1.A.2.d. Pulp, paper and print - Solid Fuels CcOo, 45 31 398 49 0.1
1.A.2.e. Food processing, beverages and tobacco-  CO, 34 26 507 635 0.8
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 50 38 345 148 0.2
Liquid Fuels
1.A.2.f. Non-metallic minerals - Gaseous Fuels CO, 30 31 51 559 506 0.7
1.A.2.f. Non-metallic minerals - Liquid Fuels CO, 33 47 32 508 190 0.2
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CO, 29 27 26 20 67 554 0.7
1.A.2.f. Non-metallic minerals - Solid Fuels CO, 31 26 535 128 0.2
1.A.2.g.vii. Off-road vehicles and other machinery -  CO, 54 13 16 31 252 1365 1.8
Diesel Oil
1.A.2.g.viii Other - Gaseous Fuels CO, 22 15 29 1014 1270 1.7
1.A.2.g.viii Other - Liquid Fuels CcO, 29 25 610 137 0.2
1.A.3.b. Road transportation - Diesel Oil CO, 6 1 2 15 7 8 5358 14667 19.2
1.A.3.b. Road transportation - Diesel Oil N,O 46 44 11 191 0.3
1.A.3.b. Road transportation - Gasoline CcO, 2 4 4 13 14 13 7896 4625 6.1
1.A.3.b. Road transportation - Gasoline N,O 23 83 7 0
1.A.3.e. Other transportation - Gaseous Fuels CO, 56 40 224 25 0
1.A.4.a. Commercial/institutional - Gaseous Fuels CO, 27 22 698 793 1
1.A.4.a. Commercial/institutional - Liquid Fuels CO, 17 44 11 1420 216 0.3
1.A.4.b. Residential - Biomass CH, 53 45 19 25 24 264 196 0.3
1.A.4.b. Residential - Gaseous Fuels CcO, 15 7 23 19 1856 2736 3.6
1.A.4.b. Residential - Liquid Fuels CO, 5 8 5 5633 2261 3
1.A.4.b. Residential - Solid Fuels CH, 37 22 14 224 2 0
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Approach 1 Approach 2
TA TA 1990 2023 Share
1990 1990 [kt [kt 2023
LA LA - LA LA -| CO2-e CO2-e
IPCC Category GHG | 1990 2023 2023 | 1990 2023 2023 | units] units] [%]
1.A.4.b. Residential - Solid Fuels CO, 12 7 2511 27 0
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels Cco, 19 23 24 1180 791 1
1.B.1.a. Coal mining and handling CH, 47 29 16 1 373 NO NO
1.B.2.b. Natural gas CH, 46 38 50 17 21 22 375 290 0.4
2.A.1. Cement production CO, 13 10 19 24 2033 1543 2
2.A.2. Lime production CO, 41 28 456 588 0.8
2.A.4.c. Non-metallurgical magnesium production ~ CO, 38 35 41 481 339 0.4
2.B.1. Ammonia production CO, 40 32 467 447 0.6
2.B.2. Nitric acid production N,O 26 18 780 27 0
2.C.1. Iron and steel production CO, 3 2 8 18 27 6840 10188 13.4
2.C.3. Aluminium production CO, 47 150 5 0
2.C.3. Aluminium production PFCs 21 14 9 6 1032 NO NO
2.C.4. Magnesium production SFs 55 35 235 2 0
2.D. Non-energy products from fuels and solvent CO, 49 39 21 30 19 349 162 0.2
use
2.F.1. Refrigeration and air-conditioning HFCs 14 12 5 5 NO 1350 1.8
2.G.2. SFg and PFCs from other product use SFe 37 49 16 18 124 306 0.4
3.A.1. Cattle CH, 7 5 10 6 3 10 4871 4024 53
3.B.1. Cattle CH, 37 25 25 20 482 665 0.9
3.B.1. Cattle N.O 44 42 42 1 1 12 404 253 0.3
3.B.3. Swine N.O 23 21 M 57 0.1
3.B.5. Indirect N,O emissions N,O 14 12 123 117 0.2
3.D.1. Direct N,O emissions from managed soils N,O 16 11 28 2 1 4 1606 1402 1.8
3.D.2. Indirect N,O emissions from managed soils ~ N,O 39 33 48 7 4 9 467 376 0.5
4. Land use, land-use change and forestry N,O 50 20 18 180 169 0.2
4.A.1. Forest land remaining forest land COo, 1 3 1 1 2 1] -10624 6763 8.9
4.A.2. Land converted to forest land CO, 11 12 15 3 8 7 -2959 -1402 -1.8
4.B.1. Cropland remaining cropland CcO, 41 22 201 256 0.3
4.B.2. Land converted to cropland CO, 49 28 173 172 0.2
4.C.1. Grassland remaining grassland CcO, 48 34 24 371 371 0.5
4.C.2. Land converted to grassland CO, 43 43 36 12 23 15 421 222 0.3
4.E.2. Land converted to settlements CO, 24 20 52 10 6 17 935 945 1.2
4.F.2. Land converted to other land CO, 36 30 8 9 502 520 0.7
4.G. Harvested wood products CcO, 10 24 9 4 10 3 -3122 -678 -0.9
5.A. Solid waste disposal CH, 8 21 6 5 13 2 4081 799 1
5.D. Wastewater treatment and discharge CH, 51 48 43 334 190 0.2
5.D. Wastewater treatment and discharge N,O 17 86 155 0.2
Y| 62720 73668 96.6

The key category with the highest contribution to the national total emissions excl. LULUCF in 2023
is 1.A.3.b Road Transportation - diesel oil (CO_), with a share of 21.4% in 2023. This category is also
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the most important category in terms of emission trends: Since 1990 emissions increased by 174%.
This strong increase is mainly due to the increase of road performance. The second most im-
portant source of greenhouse gas emissions in Austria is 2.C.7 Iron and Steel Production (CO;), with a
contribution to national total emissions of 14.8% in 2023. The key category with the highest contri-
bution to national removals is 4.A.2 Land converted to forest land (CO»).

Comparison Approach 1 - Approach 2 KCA

The following categories have been identified as key additionally to the Approach 1 analysis:

Table 8: comparison results Approach 1 - Approach 2 KCA.

IPCC Code and Category Greenhouse Gas
1.A.1.a. Public electricity and heat production - Biomass N.O
1.A.3.b. Road transportation - Gasoline CH,
1.A.3.b. Road transportation - Gasoline N,O
1.B.2.a. Oil CH,
2.G.1. Electrical equipment SFs
3.A.4. Other livestock CH,
3.B.3. Swine N,O
3.B.4. Other livestock N,O
3.B.5. Indirect N,O emissions N,O
3.G. Liming CO,
5.B. Biological treatment of solid waste CH,
5.B. Biological treatment of solid waste N,O

1.5 Brief general description of QA/QC plan and implementation

For fulfilment of the reporting obligations the Umweltbundesamt, in particular the Inspection Body
for Emission Inventories, operates a Quality Management System (QMS) based on the International
Standard EN ISO/IEC 17020 Conformity assessment — Requirements for the operation of various types of
bodies performing inspection.

Since 23 December 2005 the Umweltbundesamt has been accredited® as Inspection Body for
emission inventories, Type A (ID No. 0241), in accordance with EN ISO/IEC 17020 and the Austrian
Accreditation Law (AkkG)3*, by decree of Accreditation Austria (first decree, No. BMWA-92.715/0036-
1/12/2005, issued by Accreditation Austria / Federal Ministry of Economics and Labour on 19 Janu-
ary 2006). The accreditation scope of the IBE can be found on akkreditierung-austria.gv.at/over-
view. Relevant for the underlying report are:

% For more information on the accreditation please refer to Annex 4.
34 Federal Law Gazette | No 28/2012 (Akkreditierungsgesetz 2012).
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e 2006 IPCC GL for National Greenhouse Gas Inventories
e 2006 GL Supplement Wetlands

e 2006 GL Revised Supplementary KP

e 2019 Refinement to the 2006 IPCC GL

The 2006 IPCC GL with its supplements is basically applied for all sectors. However, sectors 3 Agri-
culture, 5 Waste and 1B Fugitive emissions partly already apply the 2019 Refinement, as described in
the chapters 3.3.3.2,5.2,5.3 and 7.5.2.1.1.

In addition to the elements of a QMS as described in the EN I1SO 9000 series, the EN ISO/IEC 17020
focusses on the competence of the personnel, and ensures strict independence, impartiality and
integrity. The implementation is audited by the Austrian Accreditation Body (‘Akkreditierung Aus-
tria’) regularly (about every 20 months). Every five years the accreditation has to be renewed in a
more comprehensive audit. The accreditation of the IBE was awarded for the first time in 2005 and
was renewed in 2011, 2016 and 2020.

Major elements of the QMS are the Quality Manual of the IBE and its quality and technical proce-
dures (‘Austrian QA/QC Plan’).

1.5.1 Requirements of the EN ISO/IEC 17020 compared to the IPCC 2006 GL

The IPCC 2006 GL set out the major elements of a QA/QC system to be implemented by emission
inventory compilers

® inventory agency responsible for coordinating QA/QC activities and definition of roles and
responsibilities

* a3 QA/QCplan

e general QC procedures (Tier 1) and source category-specific QC procedures (Tier 2)

® QA and review procedures and verification activities

e QA/QC system interaction with uncertainty analysis (see chapter on uncertainties)

e reporting, documentation and archiving

Table 9: Overview of QA/QC aspects in different technical and quality standards.

IPCC 2006 GL EMEP/EEA GB 20193 EN ISO 900136 EN ISO/IEC 1702037
Roles and Responsibilities  Roles and Responsibilities X X
QA/QC plan QA/QC plan X X
QC procedures QC procedures X X
QA procedures QA procedures X X

QA/QC system interaction  QA/QC system interaction - -
with uncertainty analysis ~ with uncertainty analysis

% Requirements largely based on the ‘Quality Assurance/Quality Control and Verification’ chapter of the 2006 IPCC
Guidelines (IPCC 2006).

% Basic international standard for quality management and quality assurance.

37 contains additional requirements compared to ISO 9001.
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IPCC 2006 GL

EMEP/EEA GB 2019%

EN ISO 90013¢

EN ISO/IEC 1702037

Verification activities

Verification activities

X)

X)

Reporting, documenting
and archiving procedures

Reporting, documenting
and archiving procedures

X

X

Inventory management
report®

Management review
(report)

Management review
(report)

Control of documents
and records

Control of documents
and records

Internal audits

Internal audits

Competence

independence, impar-
tiality and integrity

The implementation of these elements in the Austrian QMS is described in the following chapters.

1.5.2 Quality policy and objectives

As stated in the Quality Manual of the IBE, the overall objective of the work of the IBE is to promote
climate change mitigation and air quality control measures via a high quality emission inventory
reporting under the relevant national, European and international frameworks and conventions.

To achieve this, the IBE is committed to strict impartiality and quality management. In this context,

the term quality means:

e Fulfilment of requirements for emission inventories to provide a solid data basis for the
political processes in the context of greenhouse gas and air pollutant emissions.

® Providing emission inventories that facilitate the definition and evaluation of measures,
which needs a forward looking maintainance and improvement of the emission inventory.
Therefore the IBE keeps its staff updated on the latest technical expertise, scientific find-
ings and the latest developments by encouraging the participation of its staff in interna-
tional technical and political processes and ensure the transfer of knowledge within the

IBE.

e Compliance with the EN ISO/IEC 17020 standard by ensuring the implementation and con-
tinuous improvement of a QMS as described in the quality manual by the IBE and its per-
sonnel. The QMS procedures are designed to facilitate the preparation of the emission in-
ventories in a professional and timely manner, particularly to enhance the transparency to
allow full reproduction, and ensure correctness by applying quality checks and validation
activities. One of the key managerial functions is raising the personnel’'s awareness for

quality control.

% According to the EMEP/EEA Guidebook, it also is good practice to summarize lessons learned from previous
inventory preparation cycles in an inventory management report.
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Aim of the IBE is to provide a best-practise example by setting a high quality standard - even
higher than specified in the requirements - so as to improve the quality of air emission reporting in
the long term, and to encourage other countries to set up similar systems.

The quality objectives for emission inventories are above all the fulfilment of all relevant require-
ments in terms of content and format: TACCC": transparency, accuracy, completeness, comparabil-
ity, consistency (as defined in the IPCC 2006 GL), and timeliness.

The QMS was primarily developed to meet the requirement of reporting greenhouse gas emissions
under the Kyoto Protocol. For this reason the emphasis was originally placed on greenhouse gases,
but by now all air pollutants are covered by the QMS as well.

1.5.3 Elements of the QA/QC Plan

Activities to be conducted by the personnel of the IBE are written down in quality and technical pro-
cedures that complement the Quality Manual. Such activities are:

® QC activities ® |nventory improvement plan
® Procedures for country specific methodologies ® Documentation and archiving
® |nternal audits (QM specific) ® Treatment of confidential data
® Procedures for service contracting ® Annual Management Review

Quality Manual
The Quality System is divided into three levels:

e Level 1: General (the actual ‘Quality Manual’ containing general information, description of
QMS, general responsibilities etc.):
https://www.umweltbundesamt.at/klima/emissionsinventur/emi-akkreditierung

e Level 2: Detailed description of activities to be conducted and checklists and forms to be
filled in (‘quality procedures’ and ‘technical documents’).

e Level 3: Documentation of QC activities (filled in checklists, ...)

Figure 3:  Structure of the Austrian Quality Management System (QMS).

Quality
Manual

QualityProcedures

?
How? Technical documents

Records of
implementation Records

Source: Umweltbundesamt umweltbundesamt®
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1.5.4 QC Activities

The following four quality-check-steps are performed before finalization of the data submission:
1. Tier 2 (category specific): by the sector expert in the course of the inventory preparation
2. Tier 1 (general) / Step 1: QC by the sector expert after emissions have been estimated

3. Tier 1 (general) / Step 2: QC by the data manager in the course of the preparation of the
overall inventory (electronic checks e.g. check for completeness and comparison with
last years' inventory)

4. Tier 1 (general) / Step 3: QC of final submission by the sector expert

Where possible the checks (1), (2) and (4) are conducted by the sector expert that has not predomi-
nantly prepared the sectoral inventory in the particular year.

QC activities are conducted according to QC checklists, which cover issues like:

v'documentation of assumptions v' completeness

v'documentation of expert judgements v' correct transformation/transcription into CRT
v clear explanation of recalculations v information on background tables

v provision of references v' consistency of data and information with infor-
v plausibility of data mation in inspection reports

v v' treatment of confidential data

consistency of data

Additionally, in the course of the NID preparation, the following four QC steps are performed:

1. Tier 2 (category specific) / Step 1: check of methodologies, assumptions and explana-
tions by sector expert in the course of report preparation.

2. Tier 2 (category specific) / Step 2: check of methodologies, assumptions and explana-
tions by the head of inspection body .

3. Tier 1 (general)/ Step 1: final check of each sector chapter by the corresponding sector
experts (in particular regarding consistency of values in the NID and the latest CRT ta-
bles).

4. Tier 1 (general) / Step 2: final check of consistency of figures in reporting format and re-
port by a member of the IBE team (usually done by the report coordinator who checks at
least 5 values per sector).

If CRT tables are updated during the preparation of the inventory, the data manager informs the
whole team immediately to make sure that comparisons between CRT and NID data are done by
sector experts with the latest data set.

1.5.5 QA Activities

The following QA activities are performed:
Validation of methodologies and calculation

New and improved methodologies are documented as a SOP (standard operating procedure) to-
gether with a template for calculating emissions, where needed. The SOP is checked for applicability
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and transparency and finally approved by the head of the inspection body. New and changed cal-
culation files are validated before use.

Annual second party audits for every sector

Once a year the documentation of one emission source per sector is checked throughout the
whole emission estimation and reporting process (i.e. archiving of underlying information, emis-
sion calculation, input into the data management system, documentation, information in the NID
etc.) for transparency, reproducibility, clearness and completeness. This tool has proved to be very
helpful in order to further improve the documentation and the implementation of QA/QC routines.

Second party audits for work performed by service contractors

The sector experts at the Umweltbundesamt are responsible for incorporation of results in the in-
ventory database and additional QA/QC procudures (carried out as second party audit).

Accreditation audits (third party audits)

In the course of the accreditation process, conformity of the QMS with EN ISO/IEC 17020 is regu-
larly monitored. Audits are performed every 20 months on average by the accreditation body (one
and a half day audit). Every fifth year the accreditation has to be renewed in a more comprehensive
audit. The audits aim to assess the QMS with regard to compliance with the underlying standard
EN ISO/IEC 17020, to check its implementation in practice and to assure that measures and recom-
mendations as set out in previous audits have been implemented accordingly.

Input data examination

Input data examinations refer to examinations of complex input data (i.e. collected and aggregated
data, particularly statistics, or generally data provided by data collectors as the opposite to input
data provided by one single facility). These examinations go beyond the scope of Tier 2 QC proce-
dures performed during inventory preparation and are as far as possible conducted in close coop-
eration with the data suppliers.

The aim of the examinations is to assess:
e whether the requirements regarding independence and integrity are fulfilled
e the long term availability of the data
e the data collection and data management process

e QC of the data processing
Resulting areas of improvement are discussed with the data suppliers.

Since 2007 input data examinations have been conducted together with all main data suppliers :
e Statistik Austria regarding
energy balance in 2007
agricultural statistical data in 2009
import/export and production statistics in 2016
e the administrator of the landfill database in 2009

e the administrator of the electronic data management for landfills (EDM) in 2014
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e the national forest inventory at the Austrian Federal Office and Research Centre for Forests
(BFW) in 2016

Itis planned to conduct follow-up examinations with these institutions only when substantial
changes become apparent.

These input data examinations have proven a good basis for the cooperation with the data suppli-
ers.

1.5.6 Error correction and continuous improvement

All issues regarding transparency, accuracy, completeness, consistency or comparability identified
by experts from different backgrounds are incorporated in the inventory improvement plan. The
sources of these findings are:

® UNFCCC Reviews

e Initial checks and comprehensive reviews according to Regulation (EU) 2018/1999 on the
Governance of the Energy Union and Climate Action (article 37 para 4 and article 38 para 1
& 2)

e external experts (e.g. experts from federal provinces who prepare a partly independent
emission inventory for their federal province compare their results with the disaggregated
national inventory)

e stakeholders (e.g. industrial facilities or association of industries: the NID is communicated
to every data supplier and Austrian experts involved in emission inventorying after submis
sion)

e personnel of the IBE (head of inspection body, sector experts etc.).

These findings are documented including a plan to improve the inventory, a timeline and responsi-
bilities. The improvement plan and fulfilment of planned improvements is monitored by the head
of inspection body. Improvements that are relevant in terms of resources are presented in the an-
nual Management Review to the managing directors, and if additional resources are needed, these
are notified to the Federal Ministry.

1.5.7 Treatment of confidentiality issues

The IBE ensures confidential treatment of sensitive information obtained in the course of its in-
spection activities.

According to the Austrian Envirionmental Information Act® 84 (2) emissions data are generally pub-
licly accessible and are explicitely not seen as confidential data, with the possibility to request confi-
dentiality in justified exceptional cases. This is the case for emissions of fluorinated substances for
semiconductors, where detailed emissions data could give clues regarding the setting up of indus-
trial processes and therefore emissions are reported at a higher aggregated level.

3, Umweltinformationsgesetz” (UIG) Federal Law Gazette No 495/1993.
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Generally, for transparency reasons, activity data is reported together with emissions data. Activity
data, particularly that relates to less than three plant operators, in some cases has to be treated
confidentially and is therefore not reported because this data is sensitive according to a plant oper-
ator.

Compliance with confidentiality provisions is organized and documented in the QM manual which
contains specific quality system procedures. Staff of the inspection body is obliged to issue a writ-
ten commitment stating their full compliance with all provisions.

e Confidentiality of statistics
The strict confidentiality provisions concerning handling of sensitive data relating to indi-
viduals and organisations are regulated by the Austrian Federal Statistics Act 200040. The
Environmental Control Act41 allows the Umweltbundesamt to request confidential statisti-
cal data, this data is then incorporated in the emission inventory. To protect the confiden-
tial data, only aggregated results are reported.

e Security of data
Confidentiality of sensitive data used to calculate emission is a legal obligation: Ensuring
confidentiality through technical and organisational measures (e.g. final QC whether confi-
dential information is not visible in CRT tables) is obligatory for Umweltbundesamt and
consequently also for the Inspection Body.

e Trust of respondents

Individuals, associations and organizations providing information to the Inspection Body
can be sure that the provided data are used exclusively for purposes of inspection activi-
ties. Data - either of official, private or of another nature - are treated confidentially and
will not be passed on to third parties. In the course of inventory reviews, such data and in-
formation is exchanged with the review team only if needed for judging the conformity of
emission calculation following the strict rules for confidentiality set up by the review pro-
cess.

Also in case of voluntary reviews an absolute confidential treatment of data exchanged is ensured
by strictly adhering to the rules of the QMS of the Inspection Body.

1.5.8 QMS activities and improvements 2024

Until 2024, in the IBE the emissions from private and commercial buildings were calculated by one
single person. In 2024 we established a new inventory sector team ‘Buildings’ that is responsible for
the calculation of the corresponding emissions and that is double staffed for security reasons. An-
other new member joined the inventory sector team AFOLU, so that currently Austria’s inventory
team consists of 25 members in total. The new sector experts have to undergo an initial inventory
training, that lasts at least one year and ends, after careful consideration of feedback from the
mentors, trainers and the trainee, with the official approval as sector experts.

In 2024 two of our experts participated in international inventory reviews, and two staff members
passed the UNFCCC review sub-course B.1 ‘General guidance and cross-cutting issues'’.

40 Federal Act on Federal Statistics (Federal Statistics Act 2000) No 163/1999.
4 Umweltkontrollgesetz" (UKG) Federal Law Gazette | No 152/1998.
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1.6 General uncertainty assessment

The uncertainty calculation was performed applying approach 1 of the IPCC 2006 GL, for all sectors
including and excluding LULUCF. As a result of the uncertainty analysis, the following tables show a
total uncertainty of 4.8% for the base year 1990 and 4.7% for 2023 (excluding LULUCF), as well as a
total uncertainty of 9.8% for the base year 1990 and of 5.5% for the year 2023 (including LULUCF).
Further details can be found in the Annex 2. The uncertainty in the 1990-2023 trend is estimated at
+1.8 percentage points for the trend in national total emissions excluding LULUCF and +11.5 per-
centage points for the trend in national total emissions and removals including LULUCF.

Table 10:  Approach 1 Uncertainty calculation and reporting according IPCC 2006 GL for 1990 - excluding

LULUCF.
Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data A A
Note A Note A khz+1h2
1.A.1.a. Public electricity and heat production - CH, 5.00 50.00 50.25 0.00000 0.00012
Biomass
1.A.1.a. Public electricity and heat production - N,O 5.00 50.00 50.25 0.00000 0.00154
Biomass
1.A.1.a. Public electricity and heat production - CH, 2.00 50.00 50.04 0.00000 0.00000
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CcOo, 2.00 0.20 2.01 0.00692 0.01297
Gaseous Fuels
1.A.1.a. Public electricity and heat production - N,O 2.00 50.00 50.04 0.00000 0.00000
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CcOo, 0.50 0.50 0.71 0.00012 0.00003
Liquid Fuels
1.A.1.a. Public electricity and heat production - N,O 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CH, 10.00 50.00 50.99 0.00000 0.00001
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CcO, 10.00 15.00 18.03 0.00421 0.06318
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - N,O 10.00 50.00 50.99 0.00001 0.00005
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Solid Fuels
1.A.1.a. Public electricity and heat production - CcO, 0.50 0.50 0.71 0.00308 0.00114
Solid Fuels
1.A.1.a. Public electricity and heat production - N,O 0.50 50.00 50.00 0.00023 0.00017
Solid Fuels
1.A.1.b. Petroleum refining - Gaseous Fuels CH, 2.00 50.00 50.04 0.00000 0.00000
1.A.1.b. Petroleum refining - Gaseous Fuels CcO, 2.00 0.20 2.01 0.00012 0.00014
1.A.1.b. Petroleum refining - Gaseous Fuels N,O 2.00 50.00 50.04 0.00000 0.00000
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x  emissions
% % % %
" NoteA  NoteA K2+ 102
1.A.1.b. Petroleum refining - Liquid Fuels CH, 0.50 50.00 50.00 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CO, 0.50 0.50 0.71 0.00030 0.00041
1.A.1.b. Petroleum refining - Liquid Fuels N.O 0.50 50.00 50.00 0.00000 0.00000
1.A.1.c. Manufacture of solid fuels and other CH, 5.00 50.00 50.25 0.00000 0.00000
energy industries - Biomass
1.A.1.c. Manufacture of solid fuels and other CH, 2.00 50.00 50.04 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 2.00 0.20 2.01 0.00016 0.00003
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 2.00 50.00 50.04 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CH, 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 0.50 0.50 0.71 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.2.a. Iron and steel - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CO, 5.00 0.20 5.00 0.00167 0.00912
1.A.2.a. Iron and steel - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CO, 1.00 0.50 1.12 0.00024 0.00013
1.A.2.a. Iron and steel - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00002 0.00054
1.A.2.b. Non-ferrous metals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x  emissions
% % % %
" oteh | NoteA K12+ 172
1.A.2.b. Non-ferrous metals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Biomass N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00106 0.00722
1.A.2.c. Chemicals - Gaseous Fuels N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00080 0.00346
1.A.2.c. Chemicals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Biomass N,O 10.00 50.00 50.99 0.00009 0.00010
1.A.2.d. Pulp, paper and print - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00351 0.00956
1.A.2.d. Pulp, paper and print - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels CcO, 1.00 0.50 1.12 0.00014 0.00002
1.A.2.d. Pulp, paper and print - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00001 0.00001
1.A.2.d. Pulp, paper and print - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CO, 1.00 0.50 1.12 0.00003 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  N,O 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  CH, 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 5.00 0.20 5.00 0.00101 0.00318
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000

Liquid Fuels
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data A A
Note A Note A Kkhz+1h2
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00002 0.00001
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 10.00 15.00 18.03 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.f. Non-metallic minerals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Biomass N,O 10.00 50.00 50.99 0.00000 0.00001
1.A.2.f. Non-metallic minerals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00123 0.00202
1.A.2.f. Non-metallic minerals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CcO, 1.00 0.50 1.12 0.00005 0.00001
1.A.2.f. Non-metallic minerals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00023 0.01842
1.A.2.f. Non-metallic minerals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00002
1.A.2.f. Non-metallic minerals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Solid Fuels CO, 1.00 0.50 1.12 0.00006 0.00001
1.A.2.f. Non-metallic minerals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.vii. Off-road vehicles and other machinery CH, 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery N,O 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Diesel QOil
1.A.2.g.vii. Off-road vehicles and other machinery CcO, 3.00 3.00 4.24 0.00018 0.00716
- Diesel QOil
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 30.00 30.15 0.00008 0.00004
- Diesel QOil
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CcOo, 3.00 3.00 4.24 0.00000 0.00000
- Gasoline

Umweltbundesamt ® REP-0964, Vienna 2025 | 53



Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
" NoteA  NoteA K2+ 102
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 70.00 70.06 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CO, 5.00 15.00 15.81 0.00000 0.00000
- Other Fossil Fuels
1.A.2.g.viii Other - Biomass CH, 10.00 50.00 50.99 0.00000 0.00001
1.A.2.g.viii Other - Biomass N.O 10.00 50.00 50.99 0.00001 0.00013
1.A.2.g.viii Other - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Gaseous Fuels CO, 5.00 0.20 5.00 0.00406 0.01273
1.A.2.g.viii Other - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CO, 1.00 0.50 1.12 0.00007 0.00001
1.A.2.g.viii Other - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00000 0.00006
1.A.2.g.viii Other - Other Fossil Fuels N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.b. Road transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.b. Road transportation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00009
1.A.3.b. Road transportation - Diesel Oil CH, 3.00 30.00 30.15 0.00000 0.00001
1.A.3.b. Road transportation - Diesel Oil CcO, 3.00 3.00 4.24 0.08152 0.75385
1.A.3.b. Road transportation - Diesel Oil N,O 3.00 30.00 30.15 0.00002 0.00478
1.A.3.b. Road transportation - Gaseous Fuels CH, 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gaseous Fuels CcO, 3.00 3.00 4.24 0.00000 0.00001
1.A.3.b. Road transportation - Gaseous Fuels N,O 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gasoline CH, 3.00 30.00 30.15 0.00086 0.00051
1.A.3.b. Road transportation - Gasoline CO, 3.00 3.00 4.24 0.17701 0.06752
1.A.3.b. Road transportation - Gasoline N,O 3.00 70.00 70.06 0.00531 0.00322
1.A.3.b. Road transportation - Liquefied CH, 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied CcOo, 3.00 3.00 4.24 0.00000 0.00000

Petroleum Gases (LPG)
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% % % %
" NoteA  NoteA K2+ 102
1.A.3.b. Road transportation - Liquefied N,O 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00013
1.A.3.c. Railways - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CO, 3.00 3.00 4.24 0.00008 0.00002
1.A.3.c. Railways - Liquid Fuels N.O 3.00 30.00 30.15 0.00004 0.00001
1.A.3.c. Railways - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels N.O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CO, 3.00 3.00 4.24 0.00000 0.00001
1.A.3.d. Domestic navigation - Gas/Diesel Oil N.O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline N,O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.d. Domestic navigation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.e. Other transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CH, 2.00 50.00 50.04 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CO, 2.00 0.20 2.01 0.00003 0.00000
1.A.3.e. Other transportation - Gaseous Fuels N,O 2.00 50.00 50.04 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CcO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels N,O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.e. Other transportation - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.a. Commercial/institutional - Biomass CH, 10.00 50.00 50.99 0.00002 0.00001
1.A.4.a. Commercial/institutional - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CO, 5.00 0.20 5.00 0.00192 0.00497
1.A.4.a. Commercial/institutional - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Liquid Fuels CH, 1.00 50.00 50.01 0.00001 0.00001
1.A.4.a. Commercial/institutional - Liquid Fuels CO, 1.00 0.50 1.12 0.00040 0.00005
1.A.4.a. Commercial/institutional - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
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1.A.4.a. Commercial/institutional - Other Fossil CH, 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Other Fossil CcO, 10.00 15.00 18.03 0.00036 0.00018
Fuels
1.A.4.a. Commercial/institutional - Other Fossil N,O 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A4.b. Residential - Biomass CH, 10.00 50.00 50.99 0.02850 0.00160
1.A.4.b. Residential - Biomass N.O 10.00 50.00 50.99 0.00157 0.00034
1.A.4.b. Residential - Gaseous Fuels CH, 5.00 50.00 50.25 0.00001 0.00000
1.A.4.b. Residential - Gaseous Fuels CO, 5.00 0.20 5.00 0.01360 0.05907
1.A.4.b. Residential - Gaseous Fuels N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.b. Residential - Liquid Fuels CH, 1.00 50.00 50.01 0.00019 0.00009
1.A.4.b. Residential - Liquid Fuels Co, 1.00 0.50 1.12 0.00626 0.00188
1.A.4.b. Residential - Liquid Fuels N.O 1.00 50.00 50.01 0.00013 0.00003
1.A.4.b. Residential - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.b. Residential - Peat CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Peat CO, 10.00 15.00 18.03 0.00000 0.00000
1.A.4.b. Residential - Peat N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Solid Fuels CH, 1.00 50.00 50.01 0.01972 0.01431
1.A.4.b. Residential - Solid Fuels CO, 1.00 0.50 1.12 0.00124 0.00018
1.A.4.b. Residential - Solid Fuels N.O 1.00 50.00 50.01 0.00004 0.00003
1.A.4.c. Agriculture/forestry/fishing - Biomass CH, 10.00 50.00 50.99 0.00046 0.00042
1.A.4.c. Agriculture/forestry/fishing - Biomass N.O 10.00 50.00 50.99 0.00001 0.00001
1.A.4.c. Agriculture/forestry/fishing - Gaseous CH, 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous CcOo, 5.00 0.20 5.00 0.00000 0.00001
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous N,O 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels CH, 1.00 50.00 50.01 0.00002 0.00001
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels Cco, 1.00 0.50 1.12 0.00027 0.00020
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels N,O 1.00 50.00 50.01 0.00184 0.00034
1.A.4.c. Agriculture/forestry/fishing - Other Fossil CO, 5.00 15.00 15.81 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CH, 1.00 50.00 50.01 0.00001 0.00001
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
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1.A.5. Other (not specified elsewhere) - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Liquid CH, 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid Cco, 1.00 0.50 1.12 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid N,O 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Other Fos- CO, 5.00 15.00 15.81 0.00000 0.00000
sil Fuels
1.B.1.a. Coal mining and handling CH, 5.00 50.00 50.25 0.05548 0.04088
1.B.2.a. Oil CH, 0.50 50.00 50.00 0.00335 0.00054
1.B.2.a. Ol CO, 0.50 0.50 0.71 0.00000 0.00000
1.B.2.b. Natural gas CH, 20.00 40.00 44.72 0.04430 0.01092
1.B.2.b. Natural gas CO, 20.00 0.20 20.00 0.00066 0.00069
2.A.1. Cement production CO, 5.00 2.00 5.39 0.01891 0.01880
2.A.2. Lime production CO, 10.00 2.00 10.20 0.00341 0.01094
2.A.3. Glass production CO, 5.00 2.00 5.39 0.00001 0.00001
2.A.4.a. Ceramics CO, 5.00 2.00 5.39 0.00006 0.00002
2.A.4.b. Other uses of soda ash CO, 30.00 2.00 30.07 0.00002 0.00002
2.A.4.c. Non-metallurgical magnesium production ~ CO, 2.00 2.00 2.83 0.00029 0.00015
2.B.1. Ammonia production CH, 2.00 10.00 10.20 0.00000 0.00000
2.B.1. Ammonia production CO, 2.00 5.00 5.39 0.00100 0.00026
2.B.10. Other CH, 2.00 2.00 2.83 0.00000 0.00000
2.B.10. Other CO, 2.00 2.00 2.83 0.00002 0.00002
2.B.2. Nitric acid production N,O 2.00 2.00 2.83 0.00077 0.00026
2.B.5. Carbide production CO, 1.00 5.00 5.10 0.00001 0.00000
2.B.8. Petrochemical and carbon black production CH, 20.00 10.00 22.36 0.00007 0.00023
2.C.1. Iron and steel production CH, 2.00 20.00 20.10 0.00000 0.00000
2.C.1. Iron and steel production CcO, 2.00 0.50 2.06 0.03137 0.13170
2.C.2. Ferroalloys production Cco, 5.00 25.00 25.50 0.00004 0.00000
2.C.3. Aluminium production CcO, 2.00 5.00 5.39 0.00010 0.00006
2.C.3. Aluminium production PFCs 2.00 50.00 50.04 0.42092 0.31275
2.C.3. Aluminium production SFe 2.00 50.00 50.04 0.00008 0.00006
2.C.4. Magnesium production SFe 5.00 5.00 7.07 0.00044 0.00016
2.C.5. Lead production CO, 5.00 50.00 50.25 0.00001 0.00000
2.D. Non-energy products from fuels and solvent Cco, 20.00 30.00 36.06 0.02497 0.00606
use
2.E.1. Integrated circuit or semiconductor HFCs 5.00 10.00 11.18 0.00000 0.00000
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2.E.1. Integrated circuit or semiconductor NF; 5.00 10.00 11.18 0.00000 0.00001
2.E.1. Integrated circuit or semiconductor PFCs 5.00 10.00 11.18 0.00002 0.00001
2.E.1. Integrated circuit or semiconductor SFe 5.00 10.00 11.18 0.00020 0.00009
2.F.1. Refrigeration and air-conditioning HFCs 10.00 50.00 50.99 0.00000 0.77663
2.F.1. Refrigeration and air-conditioning PFCs 10.00 50.00 50.99 0.00000 0.00000
2.F.2. Foam blowing agents HFCs 20.00 100.00 101.98 0.00000 0.00034
2.F.3. Fire protection HFCs 10.00 20.00 22.36 0.00000 0.00001
2.F.4. Aerosols HFCs 20.00 10.00 22.36 0.00000 0.00008
2.F.5. Solvents HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G. Other product manufacture and use CcOo, 0.00 20.00 20.00 0.00000 0.00000
2.G. Other product manufacture and use N,O 0.00 20.00 20.00 0.00087 0.00023
2.G.1. Electrical equipment SFe 5.00 100.00 100.12 0.00020 0.00266
2.G.2. SFg and PFCs from other product use SFe 25.00 50.00 55.90 0.00763 0.03412
2.G.4 Other HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G.4 Other PFCs 0.00 0.00 0.00 0.00000 0.00000
3.A.1. Cattle CH, 10.00 20.00 22.36 1.87130 0.51275
3.A.2. Sheep CH, 10.00 20.00 22.36 0.00053 0.00042
3.A.3. Swine CH, 10.00 20.00 22.36 0.00061 0.00013
3.A.4. Other livestock CH, 10.00 20.00 22.36 0.00013 0.00062
3.B.1. Cattle CH, 10.00 20.00 22.36 0.01834 0.01785
3.B.1. Cattle N.O 10.00 100.00 100.50 0.25941 0.01629
3.B.2. Sheep CH, 10.00 30.00 31.62 0.00000 0.00000
3.B.2. Sheep N.O 10.00 100.00 100.50 0.00010 0.00001
3.B.3. Swine CH, 10.00 20.00 22.36 0.00268 0.00054
3.B.3. Swine N.O 10.00 100.00 100.50 0.01951 0.00248
3.B.4. Other livestock CH, 10.00 30.00 31.62 0.00002 0.00002
3.B.4. Other livestock N.O 10.00 100.00 100.50 0.00021 0.00043
3.B.5. Indirect N,O emissions N.O 5.00 200.00 200.06 0.09619 0.00074
3.D.1. Direct N,O emissions from managed soils N,O 5.00 200.00 200.06 16.28236 0.01723
3.D.2. Indirect N,O emissions from managed soils N,O 5.00 200.00 200.06 1.37976 0.00587
3.F. Field burning of agricultural residues CH, 100.00 40.00 107.70 0.00000 0.00000
3.F. Field burning of agricultural residues N,O 100.00 50.00 111.80 0.00000 0.00000
3.G. Liming CO, 5.00 50.00 50.25 0.00083 0.00130
3.H. Urea application CO, 5.00 50.00 50.25 0.00004 0.00019
3.1. Other carbon-containing fertilizers CcO, 5.00 50.00 50.25 0.00037 0.00001
5.A. Solid waste disposal CH, 12.00 25.00 27.73 2.02039 0.75860
5.B. Biological treatment of solid waste CH, 20.00 50.00 53.85 0.00010 0.00237
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Note A Note A Khz+ 112
5.B. Biological treatment of solid waste N,O 20.00 50.00 53.85 0.00019 0.00184
5.C. Incineration and open burning of waste CH, 0.00 7.00 7.00 0.00000 0.00000
5.C. Incineration and open burning of waste CO, 7.00 20.00 21.19 0.00006 0.00003
5.C. Incineration and open burning of waste N,O 0.00 7.00 7.00 0.00000 0.00000
5.D. Wastewater treatment and discharge CH, 15.00 16.00 21.93 0.00847 0.00295
5.D. Wastewater treatment and discharge N,O 15.00 100.00 101.12 0.01187 0.01194
Total 22.96 3.77
Uncertainty 4.79 1.94

in total in-

Total Uncertainties ventory %:

Table 11:  Approach 1 Uncertainty calculation and reporting according IPCC 2006 GL for 2023 - excluding

LULUCF.
Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata inputdata
Note A Note A KA2 + LA2
1.A.1.a. Public electricity and heat production - CH, 5.00 50.00 50.25 0.00017 0.00012
Biomass
1.A.1.a. Public electricity and heat production - N,O 5.00 50.00 50.25 0.00222 0.00154
Biomass
1.A.1.a. Public electricity and heat production - CH, 1.00 50.00 50.01 0.00000 0.00000
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CcO, 1.00 0.20 1.02 0.00227 0.00324
Gaseous Fuels
1.A.1.a. Public electricity and heat production - N,O 1.00 50.00 50.01 0.00000 0.00000
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - Cco, 0.50 0.50 0.71 0.00000 0.00003
Liquid Fuels
1.A.1.a. Public electricity and heat production - N,O 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CH, 5.00 50.00 50.25 0.00001 0.00000
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CcO, 5.00 15.00 15.81 0.06338 0.03488
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - N,O 5.00 50.00 50.25 0.00011 0.00005

Other Fossil Fuels
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% % % %
inputdata input data
Note A Note A KA2 + LA2
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Solid Fuels
1.A.1.a. Public electricity and heat production - CO, 0.50 0.50 0.71 0.00000 0.00114
Solid Fuels
1.A.1.a. Public electricity and heat production - N,O 0.50 50.00 50.00 0.00000 0.00017
Solid Fuels
1.A.1.b. Petroleum refining - Gaseous Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.1.b. Petroleum refining - Gaseous Fuels CO, 1.00 0.20 1.02 0.00002 0.00003
1.A.1.b. Petroleum refining - Gaseous Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CH, 0.50 50.00 50.00 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CcO, 0.50 0.50 0.71 0.00054 0.00041
1.A.1.b. Petroleum refining - Liquid Fuels N,O 0.50 50.00 50.00 0.00000 0.00000
1.A.1.c. Manufacture of solid fuels and other CH, 5.00 50.00 50.25 0.00000 0.00000
energy industries - Biomass
1.A.1.c. Manufacture of solid fuels and other CH, 1.00 50.00 50.01 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 1.00 0.20 1.02 0.00001 0.00001
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 1.00 50.00 50.01 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CH, 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 0.50 0.50 0.71 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.2.a. Iron and steel - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CO, 5.00 0.20 5.00 0.00613 0.00912
1.A.2.a. Iron and steel - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CcO, 1.00 0.50 1.12 0.00011 0.00013
1.A.2.a. Iron and steel - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00036 0.00054
1.A.2.b. Non-ferrous metals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
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% % % %

inputdata input data

Note A Note A KA2 + LA2
1.A.2.b. Non-ferrous metals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Biomass N.O 10.00 50.00 50.99 0.00001 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00486 0.00722
1.A.2.c. Chemicals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00532 0.00346
1.A.2.c. Chemicals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00001 0.00000
1.A.2.c. Chemicals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Biomass CH, 10.00 50.00 50.99 0.00002 0.00000
1.A.2.d. Pulp, paper and print - Biomass N,O 10.00 50.00 50.99 0.00040 0.00010
1.A.2.d. Pulp, paper and print - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00643 0.00956
1.A.2.d. Pulp, paper and print - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels Cco, 1.00 0.50 1.12 0.00000 0.00002
1.A.2.d. Pulp, paper and print - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels Cco, 10.00 15.00 18.03 0.00002 0.00001
1.A.2.d. Pulp, paper and print - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels Cco, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data
Note A Note A KA2 + LA2
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  N,O 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  CH, 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 5.00 0.20 5.00 0.00214 0.00318
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00001 0.00001
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 10.00 15.00 18.03 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.f. Non-metallic minerals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Biomass N,O 10.00 50.00 50.99 0.00001 0.00001
1.A.2.f. Non-metallic minerals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00136 0.00202
1.A.2.f. Non-metallic minerals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CcO, 1.00 0.50 1.12 0.00001 0.00001
1.A.2.f. Non-metallic minerals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.02114 0.01842
1.A.2.f. Non-metallic minerals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00003 0.00002
1.A.2.f. Non-metallic minerals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00001
1.A.2.f. Non-metallic minerals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data
Note A Note A KA2 + LA2
1.A.2.g.vii. Off-road vehicles and other machinery CH, 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery N.O 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery CO, 3.00 3.00 4.24 0.00711 0.00716
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 30.00 30.15 0.00027 0.00004
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CcOo, 3.00 3.00 4.24 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 70.00 70.06 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery Cco, 5.00 15.00 15.81 0.00000 0.00000
- Other Fossil Fuels
1.A.2.g.viii Other - Biomass CH, 10.00 50.00 50.99 0.00002 0.00001
1.A.2.g.viii Other - Biomass N,O 10.00 50.00 50.99 0.00023 0.00013
1.A.2.g.viii Other - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Gaseous Fuels CO, 5.00 0.20 5.00 0.00856 0.01273
1.A.2.g.viii Other - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00001
1.A.2.g.viii Other - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CcOo, 10.00 15.00 18.03 0.00007 0.00006
1.A.2.g.viii Other - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.b. Road transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.b. Road transportation - Biomass N,O 5.00 50.00 50.25 0.00012 0.00009
1.A.3.b. Road transportation - Diesel Oil CH, 3.00 30.00 30.15 0.00003 0.00001
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data
Note A Note A KA2 + LA2
1.A.3.b. Road transportation - Diesel Oil CO, 3.00 3.00 4.24 0.82055 0.75385
1.A.3.b. Road transportation - Diesel Oil N,O 3.00 30.00 30.15 0.00701 0.00478
1.A.3.b. Road transportation - Gaseous Fuels CH, 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gaseous Fuels CO, 3.00 3.00 4.24 0.00001 0.00001
1.A.3.b. Road transportation - Gaseous Fuels N,O 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gasoline CH, 3.00 30.00 30.15 0.00001 0.00051
1.A.3.b. Road transportation - Gasoline Cco, 3.00 3.00 4.24 0.08160 0.06752
1.A.3.b. Road transportation - Gasoline N,O 3.00 70.00 70.06 0.00005 0.00322
1.A.3.b. Road transportation - Liquefied CH, 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied CcO, 3.00 3.00 4.24 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied N,O 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Other Fossil Fuels CcOo, 5.00 15.00 15.81 0.00015 0.00013
1.A.3.c. Railways - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Biomass N»O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CO, 3.00 3.00 4.24 0.00002 0.00002
1.A.3.c. Railways - Liquid Fuels N0 3.00 30.00 30.15 0.00000 0.00001
1.A.3.c. Railways - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels N.O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CO, 3.00 3.00 4.24 0.00001 0.00001
1.A.3.d. Domestic navigation - Gas/Diesel Oil N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline N,O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.d. Domestic navigation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.e. Other transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CcO, 1.00 0.20 1.02 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
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factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data
Note A Note A KA2 + LA2
1.A.3.e. Other transportation - Liquid Fuels Cco, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels N.O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.e. Other transportation - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.a. Commercial/institutional - Biomass CH, 10.00 50.00 50.99 0.00000 0.00001
1.A.4.a. Commercial/institutional - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CO, 5.00 0.20 5.00 0.00334 0.00497
1.A.4.a. Commercial/institutional - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00001
1.A.4.a. Commercial/institutional - Liquid Fuels CO, 1.00 0.50 1.12 0.00001 0.00005
1.A.4.a. Commercial/institutional - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Other Fossil CH, 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Other Fossil CO, 10.00 15.00 18.03 0.00000 0.00018
Fuels
1.A.4.a. Commercial/institutional - Other Fossil N,O 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.4.b. Residential - Biomass CH, 10.00 50.00 50.99 0.02119 0.00160
1.A.4.b. Residential - Biomass N.O 10.00 50.00 50.99 0.00303 0.00034
1.A.4.b. Residential - Gaseous Fuels CH, 5.00 50.00 50.25 0.00003 0.00000
1.A.4.b. Residential - Gaseous Fuels CcO, 5.00 0.20 5.00 0.03973 0.05907
1.A.4.b. Residential - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.b. Residential - Liquid Fuels CH, 1.00 50.00 50.01 0.00001 0.00009
1.A.4.b. Residential - Liquid Fuels CO, 1.00 0.50 1.12 0.00135 0.00188
1.A.4.b. Residential - Liquid Fuels N.O 1.00 50.00 50.01 0.00002 0.00003
1.A.4.b. Residential - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.b. Residential - Peat CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Peat CO, 10.00 15.00 18.03 0.00000 0.00000
1.A.4.b. Residential - Peat N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.01431
1.A.4.b. Residential - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00018
1.A.4.b. Residential - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00003
1.A.4.c. Agriculture/forestry/fishing - Biomass CH, 10.00 50.00 50.99 0.00181 0.00042
1.A.4.c. Agriculture/forestry/fishing - Biomass N.O 10.00 50.00 50.99 0.00005 0.00001
1.A.4.c. Agriculture/forestry/fishing - Gaseous CH, 5.00 50.00 50.25 0.00000 0.00000
Fuels
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factor / es- Contribu- introduced
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Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data
Note A Note A KA2 + LA2
1.A.4.c. Agriculture/forestry/fishing - Gaseous Cco, 5.00 0.20 5.00 0.00000 0.00001
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous N.O 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00001
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels CO, 1.00 0.50 1.12 0.00017 0.00020
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels N.O 1.00 50.00 50.01 0.00046 0.00034
1.A.4.c. Agriculture/forestry/fishing - Other Fossil CcO, 5.00 15.00 15.81 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00001
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Liquid CH, 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid CO, 1.00 0.50 1.12 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid N,O 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Other Fos- CO, 5.00 15.00 15.81 0.00000 0.00000
sil Fuels
1.B.1.a. Coal mining and handling CH, 5.00 50.00 50.25 0.00000 0.04088
1.B.2.a. Oil CH, 0.50 50.00 50.00 0.00096 0.00054
1.B.2.a. Oil CcO, 0.50 0.50 0.71 0.00000 0.00000
1.B.2.b. Natural gas CH, 20.00 40.00 44.72 0.03575 0.01092
1.B.2.b. Natural gas CcO, 20.00 0.20 20.00 0.00046 0.00069
2.A.1. Cement production CO, 1.00 2.00 2.24 0.00252 0.00078
2.A.2. Lime production CcO, 5.00 2.00 5.39 0.00213 0.00275
2.A.3. Glass production CcO, 1.00 2.00 2.24 0.00000 0.00000
2.A.4.a. Ceramics CcO, 1.00 2.00 2.24 0.00000 0.00000
2.A.4.b. Other uses of soda ash CO, 30.00 2.00 30.07 0.00001 0.00002
2.A.4.c. Non-metallurgical magnesium production ~ CO, 2.00 2.00 2.83 0.00019 0.00015
2.B.1. Ammonia production CH, 2.00 10.00 10.20 0.00000 0.00000
2.B.1. Ammonia production CO, 2.00 5.00 5.39 0.00123 0.00026
2.B.10. Other CH, 2.00 2.00 2.83 0.00000 0.00000
2.B.10. Other Cco, 2.00 2.00 2.83 0.00002 0.00002
2.B.2. Nitric acid production N,O 2.00 2.00 2.83 0.00000 0.00026
2.B.5. Carbide production CcO, 1.00 5.00 5.10 0.00001 0.00000
2.B.8. Petrochemical and carbon black production CH, 20.00 10.00 22.36 0.00019 0.00023
2.C.1. Iron and steel production CH, 0.50 20.00 20.01 0.00000 0.00000

Umweltbundesamt ® REP-0964, Vienna 2025 | 66



Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data
Note A Note A KA2 + LA2
2.C.1. Iron and steel production CO, 0.50 0.50 0.71 0.01100 0.00891
2.C.2. Ferroalloys production CO, 5.00 25.00 25.50 0.00004 0.00000
2.C.3. Aluminium production CO, 20.00 5.00 20.62 0.00000 0.00006
2.C.3. Aluminium production PFCs 2.00 50.00 50.04 0.00000 0.31275
2.C.3. Aluminium production SFe 2.00 50.00 50.04 0.00000 0.00006
2.C.4. Magnesium production SFs 5.00 5.00 7.07 0.00000 0.00016
2.C.5. Lead production CO, 5.00 50.00 50.25 0.00002 0.00000
2.D. Non-energy products from fuels and solvent CcO, 20.00 30.00 36.06 0.00723 0.00606
use
2.E.1. Integrated circuit or semiconductor HFCs 5.00 10.00 11.18 0.00000 0.00000
2.E.1. Integrated circuit or semiconductor NF; 5.00 10.00 11.18 0.00001 0.00001
2.E.1. Integrated circuit or semiconductor PFCs 5.00 10.00 11.18 0.00002 0.00001
2.E.1. Integrated circuit or semiconductor SFe 5.00 10.00 11.18 0.00000 0.00009
2.F.1. Refrigeration and air-conditioning HFCs 10.00 50.00 50.99 1.00466 0.77663
2.F.1. Refrigeration and air-conditioning PFCs 10.00 50.00 50.99 0.00000 0.00000
2.F.2. Foam blowing agents HFCs 20.00 100.00 101.98 0.00044 0.00034
2.F.3. Fire protection HFCs 10.00 20.00 22.36 0.00001 0.00001
2.F.4. Aerosols HFCs 20.00 10.00 22.36 0.00006 0.00008
2.F.5. Solvents HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G. Other product manufacture and use CO, 0.00 20.00 20.00 0.00000 0.00000
2.G. Other product manufacture and use N,O 0.00 20.00 20.00 0.00014 0.00023
2.G.1. Electrical equipment SFe 5.00 100.00 100.12 0.00542 0.00266
2.G.2. SFg and PFCs from other product use SFe 25.00 50.00 55.90 0.06215 0.03412
2.G.4 Other HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G.4 Other PFCs 0.00 0.00 0.00 0.00000 0.00000
3.A.1. Cattle CH, 1.00 20.00 20.02 1.37564 0.00713
3.A.2. Sheep CH, 10.00 20.00 22.36 0.00117 0.00042
3.A.3. Swine CH, 4.00 20.00 20.40 0.00033 0.00003
3.A.4. Other livestock CH, 10.00 20.00 22.36 0.00112 0.00062
3.B.1. Cattle CH, 1.00 20.00 20.02 0.03756 0.00405
3.B.1. Cattle N.O 1.00 100.00 100.00 0.13569 0.01429
3.B.2. Sheep CH, 10.00 30.00 31.62 0.00000 0.00000
3.B.2. Sheep N.O 10.00 100.00 100.50 0.00019 0.00001
3.B.3. Swine CH, 4.00 20.00 20.40 0.00109 0.00021
3.B.3. Swine N.O 4.00 100.00 100.08 0.00680 0.00240
3.B.4. Other livestock CH, 10.00 30.00 31.62 0.00008 0.00002
3.B.4. Other livestock N.O 10.00 100.00 100.50 0.00145 0.00043
3.B.5. Indirect N,O emissions N.O 5.00 200.00 200.06 0.11513 0.00074
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty = Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data

Note A Note A KA2 + LA2
3.D.1. Direct N,O emissions from managed soils N,O 5.00 200.00 200.06 16.67338 0.01723
3.D.2. Indirect N,O emissions from managed soils N,O 5.00 200.00 200.06 1.19824 0.00587
3.F. Field burning of agricultural residues CH, 100.00 40.00 107.70 0.00000 0.00000
3.F. Field burning of agricultural residues N,O 100.00 50.00 111.80 0.00000 0.00000
3.G. Liming CO, 5.00 50.00 50.25 0.00486 0.00130
3.H. Urea application CO, 5.00 50.00 50.25 0.00048 0.00019
3.1. Other carbon-containing fertilizers Cco, 5.00 50.00 50.25 0.00026 0.00001
5.A. Solid waste disposal CH, 12.00 25.00 27.73 0.10414 0.75860
5.B. Biological treatment of solid waste CH, 20.00 50.00 53.85 0.00363 0.00237
5.B. Biological treatment of solid waste N,O 20.00 50.00 53.85 0.00321 0.00184
5.C. Incineration and open burning of waste CH, 0.00 7.00 7.00 0.00000 0.00000
5.C. Incineration and open burning of waste CcOo, 7.00 20.00 21.19 0.00000 0.00003
5.C. Incineration and open burning of waste N,O 0.00 7.00 7.00 0.00000 0.00000
5.D. Wastewater treatment and discharge CH, 5.00 16.00 16.76 0.00215 0.00068
5.D. Wastewater treatment and discharge N,O 5.00 100.00 100.12 0.05078 0.01043
Total 21.97 3.06
Uncertainty 4.69 1.75

in total in-

Total Uncertainties ventory %:

Table 12:  Approach 1 Uncertainty calculation and reporting according IPCC 2006 GL for 1990 - including

LULUCF.

Emission Uncertainty

factor / es- Contribu- introduced

timation tion to vari- into the

Activity parameter ance by cat- trend in to-

data uncer- uncertainty = Combined egory in tal national

IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions

% % % %
inputdata inputdata A
+ LA
Note A Note A Kkhz+1h2
1.A.1.a. Public electricity and heat production - CH, 5.00 50.00 50.25 0.00000 0.00017
Biomass
1.A.1.a. Public electricity and heat production - N,O 5.00 50.00 50.25 0.00001 0.00219
Biomass

1.A.1.a. Public electricity and heat production - CH, 2.00 50.00 50.04 0.00000 0.00000
Gaseous Fuels

1.A.1.a. Public electricity and heat production - CcO, 2.00 0.20 2.01 0.01011 0.01896
Gaseous Fuels

1.A.1.a. Public electricity and heat production - N,O 2.00 50.00 50.04 0.00000 0.00000

Gaseous Fuels
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x  emissions
% % % %
inputdata input data A A
Note A Note A Kkhz+1h2
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CO, 0.50 0.50 0.71 0.00017 0.00010
Liquid Fuels
1.A.1.a. Public electricity and heat production - N.O 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CH, 10.00 50.00 50.99 0.00000 0.00001
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CcOo, 10.00 15.00 18.03 0.00615 0.08529
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - N,O 10.00 50.00 50.99 0.00001 0.00006
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Solid Fuels
1.A.1.a. Public electricity and heat production - CcOo, 0.50 0.50 0.71 0.00450 0.00301
Solid Fuels
1.A.1.a. Public electricity and heat production - N,O 0.50 50.00 50.00 0.00034 0.00046
Solid Fuels
1.A.1.b. Petroleum refining - Gaseous Fuels CH, 2.00 50.00 50.04 0.00000 0.00000
1.A.1.b. Petroleum refining - Gaseous Fuels CO, 2.00 0.20 2.01 0.00018 0.00020
1.A.1.b. Petroleum refining - Gaseous Fuels N,O 2.00 50.00 50.04 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CH, 0.50 50.00 50.00 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CcOo, 0.50 0.50 0.71 0.00044 0.00058
1.A.1.b. Petroleum refining - Liquid Fuels N,O 0.50 50.00 50.00 0.00000 0.00000
1.A.1.c. Manufacture of solid fuels and other CH, 5.00 50.00 50.25 0.00000 0.00000
energy industries - Biomass
1.A.1.c. Manufacture of solid fuels and other CH, 2.00 50.00 50.04 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 2.00 0.20 2.01 0.00024 0.00005
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 2.00 50.00 50.04 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CH, 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other CcO, 0.50 0.50 0.71 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.2.a. Iron and steel - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CO, 5.00 0.20 5.00 0.00244 0.01332
1.A.2.a. Iron and steel - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x  emissions
% % % %
" NoteA  NoteA K2+ 102
1.A.2.a. Iron and steel - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CO, 1.00 0.50 1.12 0.00035 0.00021
1.A.2.a. Iron and steel - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00003 0.00078
1.A.2.b. Non-ferrous metals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Biomass N,O 10.00 50.00 50.99 0.00001 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00155 0.01055
1.A.2.c. Chemicals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00117 0.00448
1.A.2.c. Chemicals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Biomass CH, 10.00 50.00 50.99 0.00001 0.00000
1.A.2.d. Pulp, paper and print - Biomass N,O 10.00 50.00 50.99 0.00013 0.00009
1.A.2.d. Pulp, paper and print - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Gaseous Fuels Cco, 5.00 0.20 5.00 0.00513 0.01397
1.A.2.d. Pulp, paper and print - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
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Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
inputdata input data A A
Note A Note A Kkhz+1h2
1.A.2.d. Pulp, paper and print - Liquid Fuels Cco, 1.00 0.50 1.12 0.00021 0.00005
1.A.2.d. Pulp, paper and print - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels Cco, 10.00 15.00 18.03 0.00002 0.00002
1.A.2.d. Pulp, paper and print - Other Fossil Fuels N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CcO, 1.00 0.50 1.12 0.00005 0.00001
1.A.2.d. Pulp, paper and print - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  N;O 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  CH, 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 5.00 0.20 5.00 0.00148 0.00465
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  N;O 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00003 0.00001
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N;O 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 10.00 15.00 18.03 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  N;O 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N;O 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.f. Non-metallic minerals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Biomass N,O 10.00 50.00 50.99 0.00000 0.00001
1.A.2.f. Non-metallic minerals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00180 0.00295
1.A.2.f. Non-metallic minerals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CO, 1.00 0.50 1.12 0.00007 0.00003
1.A.2.f. Non-metallic minerals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
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% % % %
inputdata input data A A
Note A Note A khz+Ln2
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CcO, 10.00 15.00 18.03 0.00034 0.02592
1.A.2.f. Non-metallic minerals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00002
1.A.2.f. Non-metallic minerals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Solid Fuels CcO, 1.00 0.50 1.12 0.00008 0.00002
1.A.2.f. Non-metallic minerals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.vii. Off-road vehicles and other machinery CH, 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery N,O 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery CcO, 3.00 3.00 4.24 0.00026 0.01012
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 30.00 30.15 0.00012 0.00003
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CcO, 3.00 3.00 4.24 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 70.00 70.06 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CcO, 5.00 15.00 15.81 0.00000 0.00000
- Other Fossil Fuels
1.A.2.g.viii Other - Biomass CH, 10.00 50.00 50.99 0.00000 0.00001
1.A.2.g.viii Other - Biomass N,O 10.00 50.00 50.99 0.00001 0.00017
1.A.2.g.viii Other - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Gaseous Fuels CO, 5.00 0.20 5.00 0.00593 0.01860
1.A.2.g.viii Other - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CcO, 1.00 0.50 1.12 0.00011 0.00003
1.A.2.g.viii Other - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels Cco, 10.00 15.00 18.03 0.00000 0.00008
1.A.2.g.viii Other - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels Cco, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline N,O 3.00 30.00 30.15 0.00000 0.00000
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1.A.3.a. Domestic aviation - Jet Kerosene CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.b. Road transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.b. Road transportation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00013
1.A.3.b. Road transportation - Diesel Oil CH, 3.00 30.00 30.15 0.00000 0.00001
1.A.3.b. Road transportation - Diesel Oil CO, 3.00 3.00 4.24 0.11912 1.04106
1.A.3.b. Road transportation - Diesel Oil N,O 3.00 30.00 30.15 0.00002 0.00675
1.A.3.b. Road transportation - Gaseous Fuels CH, 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gaseous Fuels CcOo, 3.00 3.00 4.24 0.00000 0.00001
1.A.3.b. Road transportation - Gaseous Fuels N,O 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gasoline CH, 3.00 30.00 30.15 0.00126 0.00141
1.A.3.b. Road transportation - Gasoline CcOo, 3.00 3.00 4.24 0.25866 0.13091
1.A.3.b. Road transportation - Gasoline N,O 3.00 70.00 70.06 0.00776 0.00893
1.A.3.b. Road transportation - Liquefied CH, 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied CcOo, 3.00 3.00 4.24 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied Petro- N,O 3.00 50.00 50.09 0.00000 0.00000
leum Gases (LPG)
1.A.3.b. Road transportation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00018
1.A.3.c. Railways - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Biomass N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CO, 3.00 3.00 4.24 0.00012 0.00005
1.A.3.c. Railways - Liquid Fuels N.O 3.00 30.00 30.15 0.00005 0.00004
1.A.3.c. Railways - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels N.O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CO, 3.00 3.00 4.24 0.00000 0.00002
1.A.3.d. Domestic navigation - Gas/Diesel Oil N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline N,O 3.00 70.00 70.06 0.00000 0.00000
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1.A.3.d. Domestic navigation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.e. Other transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CH, 2.00 50.00 50.04 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CcO, 2.00 0.20 2.01 0.00005 0.00000
1.A.3.e. Other transportation - Gaseous Fuels N,O 2.00 50.00 50.04 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels N,O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.e. Other transportation - Other Fossil Fuels CcOo, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.a. Commercial/institutional - Biomass CH, 10.00 50.00 50.99 0.00004 0.00003
1.A.4.a. Commercial/institutional - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CO, 5.00 0.20 5.00 0.00281 0.00726
1.A.4.a. Commercial/institutional - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Liquid Fuels CH, 1.00 50.00 50.01 0.00001 0.00002
1.A.4.a. Commercial/institutional - Liquid Fuels CO, 1.00 0.50 1.12 0.00058 0.00014
1.A.4.a. Commercial/institutional - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Other Fossil CH, 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Other Fossil CO, 10.00 15.00 18.03 0.00052 0.00048
Fuels
1.A.4.a. Commercial/institutional - Other Fossil N.O 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.4.b. Residential - Biomass CH, 10.00 50.00 50.99 0.04165 0.00862
1.A.4.b. Residential - Biomass N.O 10.00 50.00 50.99 0.00229 0.00026
1.A.4.b. Residential - Gaseous Fuels CH, 5.00 50.00 50.25 0.00001 0.00000
1.A.4.b. Residential - Gaseous Fuels CO, 5.00 0.20 5.00 0.01988 0.08631
1.A.4.b. Residential - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.b. Residential - Liquid Fuels CH, 1.00 50.00 50.01 0.00028 0.00026
1.A.4.b. Residential - Liquid Fuels CO, 1.00 0.50 1.12 0.00914 0.00340
1.A.4.b. Residential - Liquid Fuels N,O 1.00 50.00 50.01 0.00018 0.00012
1.A.4.b. Residential - Other Fossil Fuels CcO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.b. Residential - Peat CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Peat CO, 10.00 15.00 18.03 0.00000 0.00000
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1.A.4.b. Residential - Peat N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Solid Fuels CH, 1.00 50.00 50.01 0.02882 0.03786
1.A.4.b. Residential - Solid Fuels Co, 1.00 0.50 1.12 0.00182 0.00048
1.A.4.b. Residential - Solid Fuels N.O 1.00 50.00 50.01 0.00006 0.00008
1.A.4.c. Agriculture/forestry/fishing - Biomass CH, 10.00 50.00 50.99 0.00068 0.00034
1.A.4.c. Agriculture/forestry/fishing - Biomass N,O 10.00 50.00 50.99 0.00001 0.00001
1.A.4.c. Agriculture/forestry/fishing - Gaseous CH, 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous CcO, 5.00 0.20 5.00 0.00000 0.00001
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous N,O 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels CH, 1.00 50.00 50.01 0.00002 0.00002
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels Cco, 1.00 0.50 1.12 0.00040 0.00031
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels N,O 1.00 50.00 50.01 0.00269 0.00142
1.A.4.c. Agriculture/forestry/fishing - Other Fossil CcO, 5.00 15.00 15.81 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CH, 1.00 50.00 50.01 0.00001 0.00002
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Liquid CH, 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid CO, 1.00 0.50 1.12 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid N,O 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Other CO, 5.00 15.00 15.81 0.00000 0.00000
Fossil Fuels
1.B.1.a. Coal mining and handling CH, 5.00 50.00 50.25 0.08107 0.10749
1.B.2.a. Oil CH, 0.50 50.00 50.00 0.00489 0.00236
1.B.2.a. Oil CO, 0.50 0.50 0.71 0.00000 0.00000
1.B.2.b. Natural gas CH, 20.00 40.00 44.72 0.06473 0.02312
1.B.2.b. Natural gas Co, 20.00 0.20 20.00 0.00096 0.00101
2.A.1. Cement production CO, 5.00 2.00 5.39 0.02764 0.02803
2.A.2. Lime production CO, 10.00 2.00 10.20 0.00499 0.01595
2.A.3. Glass production Co, 5.00 2.00 5.39 0.00001 0.00001
2.A.4.a. Ceramics CO, 5.00 2.00 5.39 0.00009 0.00003
2.A.4.b. Other uses of soda ash CcO, 30.00 2.00 30.07 0.00003 0.00003
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2.A.4.c. Non-metallurgical magnesium production Cco, 2.00 2.00 2.83 0.00043 0.00026
2.B.1. Ammonia production CH, 2.00 10.00 10.20 0.00000 0.00000
2.B.1. Ammonia production CO, 2.00 5.00 5.39 0.00146 0.00042
2.B.10. Other CH, 2.00 2.00 2.83 0.00000 0.00000
2.B.10. Other Co, 2.00 2.00 2.83 0.00004 0.00002
2.B.2. Nitric acid production N,O 2.00 2.00 2.83 0.00112 0.00071
2.B.5. Carbide production CO, 1.00 5.00 5.10 0.00001 0.00000
2.B.8. Petrochemical and carbon black production ~ CH, 20.00 10.00 22.36 0.00010 0.00033
2.C.1. Iron and steel production CH, 2.00 20.00 20.10 0.00000 0.00000
2.C.1. Iron and steel production CO, 2.00 0.50 2.06 0.04584 0.19169
2.C.2. Ferroalloys production Cco, 5.00 25.00 25.50 0.00006 0.00001
2.C.3. Aluminium production CO, 2.00 5.00 5.39 0.00015 0.00017
2.C.3. Aluminium production PFCs 2.00 50.00 50.04 0.61510 0.82226
2.C.3. Aluminium production SFe 2.00 50.00 50.04 0.00011 0.00015
2.C.4. Magnesium production SFs 5.00 5.00 7.07 0.00064 0.00042
2.C.5. Lead production CO, 5.00 50.00 50.25 0.00001 0.00000
2.D. Non-energy products from fuels and solvent CO, 20.00 30.00 36.06 0.03649 0.01697
use
2.E.1. Integrated circuit or semiconductor HFCs 5.00 10.00 11.18 0.00000 0.00000
2.E.1. Integrated circuit or semiconductor NF; 5.00 10.00 11.18 0.00000 0.00001
2.E.1. Integrated circuit or semiconductor PFCs 5.00 10.00 11.18 0.00003 0.00001
2.E.1. Integrated circuit or semiconductor SFe 5.00 10.00 11.18 0.00029 0.00025
2.F.1. Refrigeration and air-conditioning HFCs 10.00 50.00 50.99 0.00000 1.13490
2.F.1. Refrigeration and air-conditioning PFCs 10.00 50.00 50.99 0.00000 0.00000
2.F.2. Foam blowing agents HFCs 20.00 100.00 101.98 0.00000 0.00050
2.F.3. Fire protection HFCs 10.00 20.00 22.36 0.00000 0.00002
2.F.4. Aerosols HFCs 20.00 10.00 22.36 0.00000 0.00012
2.F.5. Solvents HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G. Other product manufacture and use CcO, 0.00 20.00 20.00 0.00000 0.00000
2.G. Other product manufacture and use N,O 0.00 20.00 20.00 0.00127 0.00083
2.G.1. Electrical equipment SFs 5.00 100.00 100.12 0.00029 0.00330
2.G.2. SFg and PFCs from other product use SFe 25.00 50.00 55.90 0.01115 0.04223
2.G.4 Other HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G.4 Other PFCs 0.00 0.00 0.00 0.00000 0.00000
3.A.1. Cattle CH, 10.00 20.00 22.36 2.73457 0.98607
3.A.2. Sheep CH, 10.00 20.00 22.36 0.00077 0.00052
3.A.3. Swine CH, 10.00 20.00 22.36 0.00089 0.00032
3.A.4. Other livestock CH, 10.00 20.00 22.36 0.00020 0.00077

Umweltbundesamt ® REP-0964, Vienna 2025 | 76



Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

Emission Uncertainty
factor / es- Contribu- introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (1) uncertainty year x emissions
% % % %
" NoteA  NoteA K2+ 102
3.B.1. Cattle CH, 10.00 20.00 22.36 0.02680 0.02143
3.B.1. Cattle N.O 10.00 100.00 100.50 0.37908 0.10846
3.B.2. Sheep CH, 10.00 30.00 31.62 0.00000 0.00000
3.B.2. Sheep N.O 10.00 100.00 100.50 0.00015 0.00000
3.B.3. Swine CH, 10.00 20.00 22.36 0.00392 0.00153
3.B.3. Swine N.O 10.00 100.00 100.50 0.02850 0.01191
3.B.4. Other livestock CH, 10.00 30.00 31.62 0.00004 0.00002
3.B.4. Other livestock N.O 10.00 100.00 100.50 0.00030 0.00041
3.B.5. Indirect N,O emissions N.O 5.00 200.00 200.06 0.14057 0.00655
3.D.1. Direct N,O emissions from managed soils N.O 5.00 200.00 200.06 23.79376 1.94259
3.D.2. Indirect N;O emissions from managed soils ~ N,O 5.00 200.00 200.06 2.01628 0.25307
3.F. Field burning of agricultural residues CH, 100.00 40.00 107.70 0.00000 0.00000
3.F. Field burning of agricultural residues N,O 100.00 50.00 111.80 0.00000 0.00000
3.G. Liming CO, 5.00 50.00 50.25 0.00121 0.00114
3.H. Urea application CO, 5.00 50.00 50.25 0.00005 0.00022
3.1. Other carbon-containing fertilizers CcOo, 5.00 50.00 50.25 0.00055 0.00011
4. Land use, land-use change and forestry CH, 0.00 42.80 42.80 0.00059 0.00002
4. Land use, land-use change and forestry N,O 0.00 71.14 71.14 0.03788 0.00179
4.A.1. Forest land remaining forest land CO, 0.00 37.62 37.62 36.82817 118.90412
4.A.2. Land converted to forest land CO, 0.00 97.65 97.65 19.24624 9.00023
4.B.1. Cropland remaining cropland CcO, 0.00 38.56 38.56 0.01387 0.00019
4.B.2. Land converted to cropland CO, 0.00 32.66 32.66 0.00739 0.00020
4.C.1. Grassland remaining grassland CcOo, 0.00 27.90 27.90 0.02471 0.00061
4.C.2. Land converted to grassland CO, 0.00 96.02 96.02 0.37675 0.14992
4.D.1. Wetlands remaining wetlands CO, 0.00 24.55 24.55 0.00006 0.00000
4.D.2. Land converted to wetlands CO, 0.00 69.27 69.27 0.00215 0.00036
4.E.1. Settlements remaining settlements CO, 0.00 0.00 0.00 0.00000 0.00000
4.E.2. Land converted to settlements CO, 0.00 46.26 46.26 0.43136 0.00933
4.F.2. Land converted to other land CcO, 0.00 109.88 109.88 0.70005 0.01007
4.G. Harvested wood products CO, 0.00 49.02 49.02 5.39896 4.77700
5.A. Solid waste disposal CH, 12.00 25.00 27.73 2.95244 2.25766
5.B. Biological treatment of solid waste CH, 20.00 50.00 53.85 0.00014 0.00316
5.B. Biological treatment of solid waste N,O 20.00 50.00 53.85 0.00027 0.00234
5.C. Incineration and open burning of waste CH, 0.00 7.00 7.00 0.00000 0.00000
5.C. Incineration and open burning of waste CcO, 7.00 20.00 21.19 0.00008 0.00008
5.C. Incineration and open burning of waste N,O 0.00 7.00 7.00 0.00000 0.00000
5.D. Wastewater treatment and discharge CH, 15.00 16.00 21.93 0.01238 0.00602
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5.D. Wastewater treatment and discharge N,O 15.00 100.00 101.12 0.01735 0.00953
Total 96.62 142.42
Uncertainty 9.83 11.93
in total in-
Total Uncertainties ventory %:

Table 13:  Approach 1 Uncertainty calculation and reporting according IPCC 2006 GL for 2023 - including

LULUCF.
Emission Uncertainty
factor / es- Contribu-  introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (U] uncertainty year x emissions
% % % %
inputdata input data A R
Note A Note A Kh2+L72
1.A.1.a. Public electricity and heat production - CH, 5.00 50.00 50.25 0.00014 0.00017
Biomass
1.A.1.a. Public electricity and heat production - N.O 5.00 50.00 50.25 0.00180 0.00219
Biomass
1.A.1.a. Public electricity and heat production - CH, 1.00 50.00 50.01 0.00000 0.00000
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CcO, 1.00 0.20 1.02 0.00184 0.00474
Gaseous Fuels
1.A.1.a. Public electricity and heat production - N,O 1.00 50.00 50.01 0.00000 0.00000
Gaseous Fuels
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CcO, 0.50 0.50 0.71 0.00000 0.00010
Liquid Fuels
1.A.1.a. Public electricity and heat production - N.O 0.50 50.00 50.00 0.00000 0.00000
Liquid Fuels
1.A.1.a. Public electricity and heat production - CH, 5.00 50.00 50.25 0.00001 0.00001
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CcO, 5.00 15.00 15.81 0.05148 0.04392
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - N,O 5.00 50.00 50.25 0.00009 0.00006
Other Fossil Fuels
1.A.1.a. Public electricity and heat production - CH, 0.50 50.00 50.00 0.00000 0.00000
Solid Fuels
1.A.1.a. Public electricity and heat production - CcO, 0.50 0.50 0.71 0.00000 0.00301
Solid Fuels
1.A.1.a. Public electricity and heat production - N,O 0.50 50.00 50.00 0.00000 0.00046
Solid Fuels
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1.A.1.b. Petroleum refining - Gaseous Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.1.b. Petroleum refining - Gaseous Fuels CcO, 1.00 0.20 1.02 0.00002 0.00005
1.A.1.b. Petroleum refining - Gaseous Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CH, 0.50 50.00 50.00 0.00000 0.00000
1.A.1.b. Petroleum refining - Liquid Fuels CO, 0.50 0.50 0.71 0.00044 0.00058
1.A.1.b. Petroleum refining - Liquid Fuels N.O 0.50 50.00 50.00 0.00000 0.00000
1.A.1.c. Manufacture of solid fuels and other CH, 5.00 50.00 50.25 0.00000 0.00000
energy industries - Biomass
1.A.1.c. Manufacture of solid fuels and other CH, 1.00 50.00 50.01 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 1.00 0.20 1.02 0.00000 0.00001
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 1.00 50.00 50.01 0.00000 0.00000
energy industries - Gaseous Fuels
1.A.1.c. Manufacture of solid fuels and other CH, 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other CO, 0.50 0.50 0.71 0.00000 0.00000
energy industries - Liquid Fuels
1.A.1.c. Manufacture of solid fuels and other N,O 0.50 50.00 50.00 0.00000 0.00000
energy industries - Liquid Fuels
1.A.2.a. Iron and steel - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Gaseous Fuels CO, 5.00 0.20 5.00 0.00498 0.01332
1.A.2.a. Iron and steel - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.a. Iron and steel - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.a. Iron and steel - Solid Fuels CO, 1.00 0.50 1.12 0.00009 0.00021
1.A.2.a. Iron and steel - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00029 0.00078
1.A.2.b. Non-ferrous metals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels CcO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000

Umweltbundesamt ® REP-0964, Vienna 2025 | 79



Austria’s National Inventory Document 2025 - National circumstances, institutional arrangements and cross-cutting information

Emission Uncertainty
factor / es- Contribu-  introduced
timation tion to vari- into the
Activity parameter ance by cat- trend in to-
data uncer- uncertainty Combined egory in tal national
IPCC category/Group GHG tainty (1) (U] uncertainty year x emissions
% % % %
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1.A.2.b. Non-ferrous metals - Other Fossil Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.b. Non-ferrous metals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Biomass N.O 10.00 50.00 50.99 0.00001 0.00000
1.A.2.c. Chemicals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Gaseous Fuels Co, 5.00 0.20 5.00 0.00394 0.01055
1.A.2.c. Chemicals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.c. Chemicals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00432 0.00448
1.A.2.c. Chemicals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00001 0.00000
1.A.2.c. Chemicals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels Co, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.c. Chemicals - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Biomass CH, 10.00 50.00 50.99 0.00001 0.00000
1.A.2.d. Pulp, paper and print - Biomass N,O 10.00 50.00 50.99 0.00033 0.00009
1.A.2.d. Pulp, paper and print - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Gaseous Fuels CcO, 5.00 0.20 5.00 0.00522 0.01397
1.A.2.d. Pulp, paper and print - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00005
1.A.2.d. Pulp, paper and print - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00002 0.00002
1.A.2.d. Pulp, paper and print - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.d. Pulp, paper and print - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00001
1.A.2.d. Pulp, paper and print - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  N,O 10.00 50.00 50.99 0.00000 0.00000
Biomass
1.A.2.e. Food processing, beverages and tobacco-  CH, 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 5.00 0.20 5.00 0.00174 0.00465

Gaseous Fuels
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input data input data A A
Note A Note A Kr2+1h2
1.A.2.e. Food processing, beverages and tobacco-  N,O 5.00 50.00 50.25 0.00000 0.00000
Gaseous Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00000 0.00001
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N;O 1.00 50.00 50.01 0.00000 0.00000
Liquid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 10.00 15.00 18.03 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  N;O 10.00 50.00 50.99 0.00000 0.00000
Other Fossil Fuels
1.A.2.e. Food processing, beverages and tobacco-  CH, 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  CO, 1.00 0.50 1.12 0.00000 0.00000
Solid Fuels
1.A.2.e. Food processing, beverages and tobacco-  N,O 1.00 50.00 50.01 0.00000 0.00000
Solid Fuels
1.A.2.f. Non-metallic minerals - Biomass CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Biomass N,O 10.00 50.00 50.99 0.00001 0.00001
1.A.2.f. Non-metallic minerals - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Gaseous Fuels CO, 5.00 0.20 5.00 0.00110 0.00295
1.A.2.f. Non-metallic minerals - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Liquid Fuels CO, 1.00 0.50 1.12 0.00001 0.00003
1.A.2.f. Non-metallic minerals - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Other Fossil Fuels CO, 10.00 15.00 18.03 0.01717 0.02592
1.A.2.f. Non-metallic minerals - Other Fossil Fuels N,O 10.00 50.00 50.99 0.00002 0.00002
1.A.2.f. Non-metallic minerals - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.f. Non-metallic minerals - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00002
1.A.2.f. Non-metallic minerals - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.vii. Off-road vehicles and other machinery CH, 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery N,O 5.00 50.00 50.25 0.00000 0.00000
- Biomass
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery Cco, 3.00 3.00 4.24 0.00577 0.01012
- Diesel Oil
1.A.2.g.vii. Off-road vehicles and other machinery N,O 3.00 30.00 30.15 0.00022 0.00003
- Diesel QOil
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ol ooy
1.A.2.g.vii. Off-road vehicles and other machinery CH, 3.00 30.00 30.15 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CO, 3.00 3.00 4.24 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery N.O 3.00 70.00 70.06 0.00000 0.00000
- Gasoline
1.A.2.g.vii. Off-road vehicles and other machinery CO, 5.00 15.00 15.81 0.00000 0.00000
- Other Fossil Fuels
1.A.2.g.viii Other - Biomass CH, 10.00 50.00 50.99 0.00001 0.00001
1.A.2.g.viii Other - Biomass N.O 10.00 50.00 50.99 0.00019 0.00017
1.A.2.g.viii Other - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Gaseous Fuels CO, 5.00 0.20 5.00 0.00696 0.01860
1.A.2.g.viii Other - Gaseous Fuels N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Liquid Fuels CO, 1.00 0.50 1.12 0.00000 0.00003
1.A.2.g.viii Other - Liquid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Other Fossil Fuels CO, 10.00 15.00 18.03 0.00005 0.00008
1.A.2.g.viii Other - Other Fossil Fuels N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.2.g.viii Other - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Aviation Gasoline N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.a. Domestic aviation - Jet Kerosene N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.b. Road transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.b. Road transportation - Biomass N,O 5.00 50.00 50.25 0.00009 0.00013
1.A.3.b. Road transportation - Diesel Oil CH, 3.00 30.00 30.15 0.00003 0.00001
1.A.3.b. Road transportation - Diesel Oil CcO, 3.00 3.00 4.24 0.66644 1.04106
1.A.3.b. Road transportation - Diesel Oil N,O 3.00 30.00 30.15 0.00569 0.00675
1.A.3.b. Road transportation - Gaseous Fuels CH, 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gaseous Fuels CcO, 3.00 3.00 4.24 0.00000 0.00001
1.A.3.b. Road transportation - Gaseous Fuels N,O 3.00 50.00 50.09 0.00000 0.00000
1.A.3.b. Road transportation - Gasoline CH, 3.00 30.00 30.15 0.00001 0.00141
1.A.3.b. Road transportation - Gasoline CcO, 3.00 3.00 4.24 0.06628 0.13091
1.A.3.b. Road transportation - Gasoline N,O 3.00 70.00 70.06 0.00004 0.00893
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1.A.3.b. Road transportation - Liquefied CH, 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied CO, 3.00 3.00 4.24 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Liquefied N,O 3.00 50.00 50.09 0.00000 0.00000
Petroleum Gases (LPG)
1.A.3.b. Road transportation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00013 0.00018
1.A.3.c. Railways - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Biomass N.O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Liquid Fuels CO, 3.00 3.00 4.24 0.00002 0.00005
1.A.3.c. Railways - Liquid Fuels N.O 3.00 30.00 30.15 0.00000 0.00004
1.A.3.c. Railways - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.c. Railways - Solid Fuels N.O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gas/Diesel Oil CO, 3.00 3.00 4.24 0.00001 0.00002
1.A.3.d. Domestic navigation - Gas/Diesel Oil N,O 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline CO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.d. Domestic navigation - Gasoline N,O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.d. Domestic navigation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.3.e. Other transportation - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels CO, 1.00 0.20 1.02 0.00000 0.00000
1.A.3.e. Other transportation - Gaseous Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CH, 3.00 30.00 30.15 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels CcO, 3.00 3.00 4.24 0.00000 0.00000
1.A.3.e. Other transportation - Liquid Fuels N,O 3.00 70.00 70.06 0.00000 0.00000
1.A.3.e. Other transportation - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.a. Commercial/institutional - Biomass CH, 10.00 50.00 50.99 0.00000 0.00003
1.A.4.a. Commercial/institutional - Biomass N,O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Gaseous Fuels CO, 5.00 0.20 5.00 0.00271 0.00726
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1.A.4.a. Commercial/institutional - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.a. Commercial/institutional - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00002
1.A.4.a. Commercial/institutional - Liquid Fuels CcO, 1.00 0.50 1.12 0.00001 0.00014
1.A.4.a. Commercial/institutional - Liquid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Other Fossil CH, 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Other Fossil CO, 10.00 15.00 18.03 0.00000 0.00048
Fuels
1.A.4.a. Commercial/institutional - Other Fossil N,O 10.00 50.00 50.99 0.00000 0.00000
Fuels
1.A.4.a. Commercial/institutional - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.a. Commercial/institutional - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.4.b. Residential - Biomass CH, 10.00 50.00 50.99 0.01721 0.00862
1.A.4.b. Residential - Biomass N.O 10.00 50.00 50.99 0.00246 0.00026
1.A.4.b. Residential - Gaseous Fuels CH, 5.00 50.00 50.25 0.00002 0.00000
1.A.4.b. Residential - Gaseous Fuels CO, 5.00 0.20 5.00 0.03227 0.08631
1.A.4.b. Residential - Gaseous Fuels N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.4.b. Residential - Liquid Fuels CH, 1.00 50.00 50.01 0.00001 0.00026
1.A.4.b. Residential - Liquid Fuels CO, 1.00 0.50 1.12 0.00110 0.00340
1.A.4.b. Residential - Liquid Fuels N.O 1.00 50.00 50.01 0.00002 0.00012
1.A.4.b. Residential - Other Fossil Fuels CO, 5.00 15.00 15.81 0.00000 0.00000
1.A.4.b. Residential - Peat CH, 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Peat CO, 10.00 15.00 18.03 0.00000 0.00000
1.A.4.b. Residential - Peat N.O 10.00 50.00 50.99 0.00000 0.00000
1.A.4.b. Residential - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.03786
1.A.4.b. Residential - Solid Fuels CO, 1.00 0.50 1.12 0.00000 0.00048
1.A.4.b. Residential - Solid Fuels N.O 1.00 50.00 50.01 0.00000 0.00008
1.A.4.c. Agriculture/forestry/fishing - Biomass CH, 10.00 50.00 50.99 0.00147 0.00034
1.A.4.c. Agriculture/forestry/fishing - Biomass N.O 10.00 50.00 50.99 0.00004 0.00001
1.A.4.c. Agriculture/forestry/fishing - Gaseous CH, 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous CcO, 5.00 0.20 5.00 0.00000 0.00001
Fuels
1.A.4.c. Agriculture/forestry/fishing - Gaseous N,O 5.00 50.00 50.25 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels CH, 1.00 50.00 50.01 0.00000 0.00002
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels Cco, 1.00 0.50 1.12 0.00013 0.00031
1.A.4.c. Agriculture/forestry/fishing - Liquid Fuels N,O 1.00 50.00 50.01 0.00037 0.00142
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1.A.4.c. Agriculture/forestry/fishing - Other Fossil Cco, 5.00 15.00 15.81 0.00000 0.00000
Fuels
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels CH, 1.00 50.00 50.01 0.00000 0.00002
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels Cco, 1.00 0.50 1.12 0.00000 0.00000
1.A.4.c. Agriculture/forestry/fishing - Solid Fuels N,O 1.00 50.00 50.01 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass CH, 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Biomass N,O 5.00 50.00 50.25 0.00000 0.00000
1.A.5. Other (not specified elsewhere) - Liquid CH, 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid CO, 1.00 0.50 1.12 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Liquid N,O 1.00 50.00 50.01 0.00000 0.00000
Fuels
1.A.5. Other (not specified elsewhere) - Other CO, 5.00 15.00 15.81 0.00000 0.00000
Fossil Fuels
1.B.1.a. Coal mining and handling CH, 5.00 50.00 50.25 0.00000 0.10749
1.B.2.a. Oil CH, 0.50 50.00 50.00 0.00078 0.00236
1.B.2.a. Oil CO, 0.50 0.50 0.71 0.00000 0.00000
1.B.2.b. Natural gas CH, 20.00 40.00 44.72 0.02904 0.02312
1.B.2.b. Natural gas CO, 20.00 0.20 20.00 0.00038 0.00101
2.A.1. Cement production CO, 1.00 2.00 2.24 0.00205 0.00170
2.A.2. Lime production CO, 5.00 2.00 5.39 0.00173 0.00399
2.A.3. Glass production CO, 1.00 2.00 224 0.00000 0.00000
2.A4.a. Ceramics CO, 1.00 2.00 224 0.00000 0.00001
2.A.4.b. Other uses of soda ash CO, 30.00 2.00 30.07 0.00001 0.00003
2.A.4.c. Non-metallurgical magnesium production ~ CO, 2.00 2.00 2.83 0.00016 0.00026
2.B.1. Ammonia production CH, 2.00 10.00 10.20 0.00000 0.00000
2.B.1. Ammonia production CO, 2.00 5.00 5.39 0.00100 0.00042
2.B.10. Other CH, 2.00 2.00 2.83 0.00000 0.00000
2.B.10. Other CO, 2.00 2.00 2.83 0.00002 0.00002
2.B.2. Nitric acid production N.O 2.00 2.00 2.83 0.00000 0.00071
2.B.5. Carbide production CO, 1.00 5.00 5.10 0.00000 0.00000
2.B.8. Petrochemical and carbon black production CH, 20.00 10.00 22.36 0.00015 0.00033
2.C.1. Iron and steel production CH, 0.50 20.00 20.01 0.00000 0.00000
2.C.1. Iron and steel production CO, 0.50 0.50 0.71 0.00893 0.01226
2.C.2. Ferroalloys production CcO, 5.00 25.00 25.50 0.00003 0.00001
2.C.3. Aluminium production CO, 20.00 5.00 20.62 0.00000 0.00017
2.C.3. Aluminium production PFCs 2.00 50.00 50.04 0.00000 0.82226
2.C.3. Aluminium production SFe 2.00 50.00 50.04 0.00000 0.00015
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Activity parameter ance by cat- trend in to-

data uncer- uncertainty Combined egory in tal national

IPCC category/Group GHG tainty (1) (U] uncertainty year x emissions

% % % %

Neten | Noteh K12+ 172
2.C.4. Magnesium production SFe 5.00 5.00 7.07 0.00000 0.00042
2.C.5. Lead production Co, 5.00 50.00 50.25 0.00001 0.00000
2.D. Non-energy products from fuels and solvent CO, 20.00 30.00 36.06 0.00587 0.01697

use

2.E.1. Integrated circuit or semiconductor HFCs 5.00 10.00 11.18 0.00000 0.00000
2.E.1. Integrated circuit or semiconductor NF; 5.00 10.00 11.18 0.00001 0.00001
2.E.1. Integrated circuit or semiconductor PFCs 5.00 10.00 11.18 0.00001 0.00001
2.E.1. Integrated circuit or semiconductor SFe 5.00 10.00 11.18 0.00000 0.00025
2.F.1. Refrigeration and air-conditioning HFCs 10.00 50.00 50.99 0.81597 1.13490
2.F.1. Refrigeration and air-conditioning PFCs 10.00 50.00 50.99 0.00000 0.00000
2.F.2. Foam blowing agents HFCs 20.00 100.00 101.98 0.00036 0.00050
2.F.3. Fire protection HFCs 10.00 20.00 22.36 0.00001 0.00002
2.F.4. Aerosols HFCs 20.00 10.00 22.36 0.00005 0.00012
2.F.5. Solvents HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G. Other product manufacture and use CO, 0.00 20.00 20.00 0.00000 0.00000
2.G. Other product manufacture and use N,O 0.00 20.00 20.00 0.00012 0.00083
2.G.1. Electrical equipment SFe 5.00 100.00 100.12 0.00440 0.00330
2.G.2. SFg and PFCs from other product use SFe 25.00 50.00 55.90 0.05048 0.04223
2.G.4 Other HFCs 0.00 0.00 0.00 0.00000 0.00000
2.G.4 Other PFCs 0.00 0.00 0.00 0.00000 0.00000
3.A.1. Cattle CH, 1.00 20.00 20.02 1.11727 0.24719
3.A.2. Sheep CH, 10.00 20.00 22.36 0.00095 0.00052
3.A.3. Swine CH, 4.00 20.00 20.40 0.00027 0.00018
3.A.4. Other livestock CH, 10.00 20.00 22.36 0.00091 0.00077
3.B.1. Cattle CH, 1.00 20.00 20.02 0.03051 0.00126
3.B.1. Cattle N.O 1.00 100.00 100.00 0.11020 0.10554
3.B.2. Sheep CH, 10.00 30.00 31.62 0.00000 0.00000
3.B.2. Sheep N.O 10.00 100.00 100.50 0.00015 0.00000
3.B.3. Swine CH, 4.00 20.00 20.40 0.00089 0.00105
3.B.3. Swine N.O 4.00 100.00 100.08 0.00552 0.01179
3.B.4. Other livestock CH, 10.00 30.00 31.62 0.00006 0.00002
3.B.4. Other livestock N.O 10.00 100.00 100.50 0.00118 0.00041
3.B.5. Indirect N,O emissions N,O 5.00 200.00 200.06 0.09351 0.00655
3.D.1. Direct N,O emissions from managed soils N,O 5.00 200.00 200.06 13.54193 1.94259
3.D.2. Indirect N,O emissions from managed soils N,O 5.00 200.00 200.06 0.97320 0.25307
3.F. Field burning of agricultural residues CH, 100.00 40.00 107.70 0.00000 0.00000
3.F. Field burning of agricultural residues N,O 100.00 50.00 111.80 0.00000 0.00000
3.G. Liming CO, 5.00 50.00 50.25 0.00395 0.00114
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Emission Uncertainty

factor / es- Contribu-  introduced

timation tion to vari- into the

Activity parameter ance by cat- trend in to-

data uncer- uncertainty Combined egory in tal national

IPCC category/Group GHG tainty (1) (U] uncertainty year x emissions

% % % %

NoteA Notoh. K2+ 12
3.H. Urea application CO, 5.00 50.00 50.25 0.00039 0.00022
3.1. Other carbon-containing fertilizers CcO, 5.00 50.00 50.25 0.00021 0.00011
4. Land use, land-use change and forestry CH, 0.00 41.95 41.95 0.00042 0.00001
4. Land use, land-use change and forestry N,O 0.00 89.26 89.26 0.03933 0.00282
4.A.1. Forest land remaining forest land CO, 0.00 37.39 37.39 11.00620 117.42625
4.A.2. Land converted to forest land CO, 0.00 33.08 33.08 0.37005 1.03260
4.B.1. Cropland remaining cropland CO, 0.00 50.68 50.68 0.02902 0.00033
4.B.2. Land converted to cropland CO, 0.00 38.64 38.64 0.00764 0.00027
4.C.1. Grassland remaining grassland CcO, 0.00 27.92 27.92 0.01847 0.00061
4.C.2. Land converted to grassland CcOo, 0.00 47.02 47.02 0.01869 0.03595
4.D.1. Wetlands remaining wetlands Cco, 0.00 24.49 24.49 0.00004 0.00000
4.D.2. Land converted to wetlands CO, 0.00 47.21 47.21 0.00184 0.00017
4.E.1. Settlements remaining settlements CO, 0.00 0.00 0.00 0.00000 0.00000
4.E.2. Land converted to settlements CO, 0.00 71.73 71.73 0.79046 0.02244
4.F.2. Land converted to other land CO, 0.00 67.93 67.93 0.21496 0.00385
4.G. Harvested wood products CcOo, 0.00 49.01 49.01 0.18992 477479
5.A. Solid waste disposal CH, 12.00 25.00 27.73 0.08458 2.25766
5.B. Biological treatment of solid waste CH, 20.00 50.00 53.85 0.00295 0.00316
5.B. Biological treatment of solid waste N,O 20.00 50.00 53.85 0.00260 0.00234
5.C. Incineration and open burning of waste CH, 0.00 7.00 7.00 0.00000 0.00000
5.C. Incineration and open burning of waste CcO, 7.00 20.00 21.19 0.00000 0.00008
5.C. Incineration and open burning of waste N,O 0.00 7.00 7.00 0.00000 0.00000
5.D. Wastewater treatment and discharge CH, 5.00 16.00 16.76 0.00174 0.00270
5.D. Wastewater treatment and discharge N,O 5.00 100.00 100.12 0.04124 0.00733
Total 30.53 131.82
Uncertainty 5.53 11.48

in total in-
Total Uncertainties ventory %:

1.7 General assessment of completeness

1.7.1 Information on completeness

CRT 9 (Completeness) as well as the completeness information in the sectoral chapters include de-
tailed information on the completeness of the Austrian GHG Inventory. An overview is provided in
this chapter.
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Sources and sinks

All sources and sinks included in the IPCC 2006 Guidelines are adressed.

Gases

Both direct GHGs as well as precursor gases are covered by the Austrian inventory.

Geographic coverage

The geographic coverage is complete. There is no part of the Austrian territory not covered by the
inventory.

Notation keys

The sources and sinks not considered in the inventory but included in the IPCC 2006 Guidelines are
clearly indicated, the reasons for such exclusion are explained. In addition, the notation keys pre-
sented below are used to fill in the blanks in all the CRT tables. Notation keys used in the NID are
consistent with those reported in the CRT. Notation keys are used according to the UNFCCC report-
ing guidelines (FCCC/PA/CMA/2018/3/Add.2).

Allocations to categories may differ from Party to Party. The main reasons for different category
allocations are different allocations in national statistics, insufficient information on the national
statistics, national methods, and the impossibility to disaggregate emission declarations.

Austrian Completeness Analysis

In the Austrian QMS a transparency and completeness index is used to quantify the quality of the
inventory, calculated as follows:

e Transparency [%] = [1 - (number of IE/number of entries)]*100
e Completeness [%] = [1 - (number of NE/number of entries)]*100

The total number of entries cover data records (emission/removal data) as well as notation keys
('€, 'NE', ‘'NO', ‘NA"). Then the respective shares of ‘NE' and ‘IE’ in the total number of entries are de-
termined.

The following Table 14 shows the results of this years’ evaluation of transparency and complete-
ness based on the CRT submitted 2025. The notation key ‘IE’ is reported across all categories. Expla-
nations are provided in the respective sectoral chapters on ‘Completeness’ as well as in CRT Table 9.
‘NE' is now only reported for CH4 from abandoned oil wells (7.B.2.a.vii) and a minor source of N,O
from category 5.D.2. No ‘NE' is reported anymore in the sector LULUCF due to improvements in the
reporting on wetlands.
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Table 14:  Transparency and completeness in UNFCCC submission 2025.

Sector Submission 2025
IE NE Transparency Completeness

1 Energy 48 1 94% 100%

2 IPPU 4 0 99% 100%

3 Agriculture 3 0 96% 100%

4 LULUCF 13 0 97% 100%

5 Waste 2 1 97% 99%
Total 70 2 96% 100%
Total number of estimates* 1837

*including IE and NE, but also NO and NA

The new inventory reporting via CRT requires a larger number of information to be completed
compared to the CRF, due to e.g. more detailled reporting on fuels (category 1.A) and gases (F-
gases), more sub-categories covered, e.g. under CRT 1.B. (fuel transformation, abandoned wells,
gas post meter), CRT 3 (mules & asses, rabbits), CRT 4 (e.g. emissions and removals from drainage
and rewetting and other management of organic and mineral soils) or more detailled reporting e.g.
on CO; recovery/capture (sector 2) or on N,O reporting under category 5.D.

1.7.2 Description of insignificant categories

Pursuant to Decision 18/CMA.1 each Party may use the notation key ‘NE' (not estimated) when the
estimates would be insignificant in terms of level according to the following considerations: emis-
sions from a category should only be considered insignificant if the likely level of emissions is below
0.05 % of the national total GHG emissions, excluding LULUCF, or 500 kt COe, whichever is lower.
The total national aggregate of estimated emissions for all gases from categories considered insig-
nificant shall remain below 0.1 % of the national total GHG emissions, excluding LULUCF.

CRT 9 gives an overview of sources and sinks whose emissions are currently not estimated (NE). In
Austria emissions of the following gases and categories are currently reported as ‘NE' due to reason
of insignificance:

e direct N,O emissions (i.e. from plants) from 5.D.2 Industrial wastewater are reported as
‘NE’ as annual emissions amount to only around 0.003 kt CO.e as determined by a national
Study (UMWELTBUNDESAMT 2019).

e Indirect N,O emissions from IPPU are not reported because they are well below the level of
insignificance (~ 1 kt COze).

e (CHjemissions from abandoned oil wells (1.B.2.a.vi Other) are currently reported as ‘NE’ as
investigations on potential CH4 emissions from this category in Austria are not finalized yet.
1.7.3 Total aggregate emissions considered insignificant

In view of the information provided in chapter 1.7.2 the quantity of GHG emissions not being re-
ported in the Austrian inventory amounts to significantly less than 0.1 % of the national total re-
ported for 2023.
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1.8 Metrics

Austria uses the 100-year time-horizon global warming potential (GWP) values from the Fifth IPCC
Assessment Report to report aggregate emissions and removals of GHGs, expressed in COze.

1.9 Summary of any flexibility applied

As an Annex | country, Austria does not make use of the flexibilities.
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2 TRENDS IN GREENHOUSE GAS EMISSIONS AND REMOVALS

2.1 Description of emission and removal trends for aggregated GHG
emissions and removals

In 2023 Austria’s total greenhouse gas (GHG) emissions (without Land Use, Land Use Change and
Forestry - LULUCF) amounted to 68.7 Mt CO; equivalents (CO.e). Compared to the 1990 base
year#?, 2023 GHG emissions without LULUCF decreased by 13.7%. Compared to 2022, GHG emis-
sions decreased by 6.6%.

Figure 4:  Trend in GHG emissions 1990-2023 without LULUCF.
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Greenhouse gas emissions covered by Regulation (EU) No. 2018/842 (‘Effort Sharing Regulation’)
amounted to 44 251 886 t CO, equivalents in 2023, and were thus below the level of the annual
emission allocation (AEA) for that year (see Table 15).

42 Austria’s base year under the UNFCCC is 1990. Under the EU Effort Sharing, the base year is 2005 (relates only to

emissions not included in the EU Emissions Trading Scheme). Unless otherwise specified, references to the base year

in this report refer always to 1990.
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Table 15:  GHG Emissions (covered by the ESR) and status of ESR-target achievement.

t CO-Aquivalent (ARS) 2021 2022 2023

Total GHG emissions without LULUCF 78 073 250 73515151 68 695 923

Total verified emissions from stationary installations under
Directive 2003/87/EC2

Total ESR emissions43 49 345 981* 46 859 257* 44 251 886*

28 703 349 26 626 258 24 413630

Annual Emission Allocations (AEA) pursuant to Article 4(3) of

Regulation (EU) 2018/842, as amended 2023/85744 48768 448 47402 495 45181662

Difference between AEA and reported total ESR emissions -577 533 +543 238 +929 776

* Defined as: Total greenhouse gas emissions without LULUCF minus total verified emissions from stationary installations
under Directive 2003/87/EC (‘ETS emissions’) minus CO, emissions from 1.A.3.a civil aviation.

Table 15 shows that Austria’s ESR emissions in 2023 are around one million t CO, equivalents be-
low the level of the annual emission allocation (AEA) for that year.

Trend 2022-2023

The largest decreases in emissions between 2022 and 2023 took place in the sectors Energy (CRT 1)
(-3 983 kt CO,e; —8.2%) and Industrial Processes and Product Use (CRT 2) (-697 kt COze; —4.3%).

The main reasons for the emissions decrease in sector Energy (CRT 1) were the lower consumption
of natural gas in industrial production (category 1.A.2 Manufacturing Industries and Construction), the
lower natural gas and gasoil consumption in category 1.A.4 Other Sectors as well as a decrease in
diesel sales (category 1.A.3 Transport).

The emissions decrease in Industrial Processes and Product Use (CRT 2) was mainly due to a decrease
in production, in particular in the cement-, and iron and steel production. The main driver for this
reduction was the increased energy costs resulting from the geopolitical situation.

Emissions from Agriculture (CRT 3) decreased slightly by 1.3% (=96 kt CO,e) from 2022 to 2023,
mainly due to falling emissions from mineral fertilizer application caused by high prices, as well as
lower livestock numbers, in particular cattle.

Net removals from LULUCF (CRT 4) amounting to —206 kt COe in 2022 turned to a net emission
source in 2023 (+7 530 kt COe). However, it should be noted that the annual variations of the
LULUCF category (both positive and negative) are very high over the entire 1990-2023 time series
(refer to section 2.2.4).

The declining emission trend of recent decades continues for the Waste sector (CRT 5) with a further
decline by 3.2% (-42 kt CO,e) 2022-2023 mainly due to the decreasing carbon content of waste de-
posited in preceding years.

The most important gas in the Austrian GHG balance remains carbon dioxide (CO2) with a share of
83% of total 2023 emissions (without LULUCF). Emissions of CO. primarily result from combustion

4 GHG emissions covered by Regulation (EU) 2018/842

4 asincluded in Annex Il of COMMISSION IMPLEMENTING DECISION (EU) 2023/1319 of 28 June 2023 amending
Implementing Decision (EU) 2020/2126 to revise Member States’ annual emission allocations for the period from
2023 to 2030.
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activities. Methane (CH4), which mainly arises from livestock farming and waste disposal, contrib-
utes 10% to total national GHG emissions. Nitrous oxide (N,0), with agricultural soils as the main
source, contributes another 4.5% in 2023. The remaining 2.6% are emissions of fluorinated com-
pounds, which are mostly emitted from the use of these gases as substitutes for ozone depleting
substances (ODS) in refrigeration equipment.

Table 16:  Austria's anthropogenic greenhouse gas emissions (without LULUCF) by gas.

GHG CO., CH4 N,O HFCs PFCs SF6 NF3 Total
emissions CO; equivalents (kt)

1990 62 191 11763 4117 2.0 1063 485 NO NA 79 621
1995 64 063 10967 3997 328 75 1134 6.0 80570
2000 66 204 9 655 4160 688 80 592 9.8 81389
2005 79 095 8961 3502 1097 150 509 26 93 341
2010 72 000 8349 3217 1455 71 346 3.9 85442
2011 69 892 8114 3304 1554 66 317 3.8 83 251
2012 67 260 7977 3270 1604 46 321 8.0 80 487
2013 67759 7 855 3238 1647 45 315 9.1 80 868
2014 64 159 7 694 3312 1669 48 324 9.9 77 215
2015 66 358 7 605 3322 1698 45 319 13 79 359
2016 67 219 7539 3405 1700 46 405 5.7 80319
2017 69 601 7 500 3335 1736 40 412 11 82635
2018 66 567 7292 3293 1847 30 398 15 79 441
2019 67 951 7168 3275 1749 35 450 13 80 641
2020 62 180 7 082 3223 1699 27 454 14 74 679
2021 65 751 7109 3251 1555 24 368 15 78 073
2022 61454 7 005 3148 1506 24 362 16 73 515
2023 56 909 6 892 3077 1402 26 372 18 68 696

Note: Global warming potentials (GWPs) according to the 5% Assessment Report (Ipcc 2013) (100 years time horizon):
carbon dioxide (CO) = 1; methane (CH.) = 28; nitrous oxide (N,0) = 265; sulphur hexafluoride (SFs) = 23 500; nitrogen
trifluoride (NFs) = 16 100; hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) consist of different substances,
therefore GWPs have to be calculated individually depending on the substances

Table 17:  Austria’s greenhouse gas emissions by gas 1990 and 2023.

GHG 1990 2023 Trend 1990 2023
CO; equivalent [kt] 1990-2023 Share in national total [%]

Total 79 621 68 696 -13.7% 100% 100%
CO; 62 191 56 909 -8.5% 78% 83%

CH, 11763 6 892 -41.4% 15% 10.0%
N.O 4117 3077 -25.3% 5.2% 4.5%
F-gases 1550 1818 17.3% 1.9% 2.6%

Emissions without LULUCF
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Figure 5:  Trend in greenhouse gas emissions 1990-2023 by gas in index form (1990 = 100).
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CO;

The main source of CO, emissions in Austria is fossil fuel combustion; within the fuel combustion sec-
tor transport is the most important sub-source.

CO, emissions in 2023 were 8.5% below the level 1990. In absolute figures, CO, emissions de-
creased from 62 191 to 56 909 kt during the period from 1990 to 2023 mainly due to lower CO;
emissions from the stationary combustion in Other sectors, in particular the residential sector, as
well as lower emissions from the public electricity and heat production.

CH,
The main sources of CH, emissions in Austria are agriculture (enteric fermentation) and solid waste

disposal on land (landfills).

CH. emissions decreased steadily during the period from 1990 to 2023 from 11 763 to 6 892 kt CO;
equivalents. In 2023, CH, emissions were 41% below the level of 1990, mainly due to lower emis-
sions from solid waste disposal sites.

N.O

The main source of N,O emissions is sector agriculture with a share of 73% (2023) in national total
N>O emissions. Agricultural soils contribute most to national N,O emissions (58% in 2023). Other
important sources of N,O emissions are fuel combustion (18%) and manure management (15%).
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N,O emissions show a decreasing trend, resulting in 3 077 kt CO, equivalents in 2023 compared to
4 117 kt CO; equivalents in 1990 (-25%). The general decrease is mainly due to lower N,O emis-
sions from agricultural soils and chemical industry; the strong decrease 2003-2004 was also due to
emission reduction measures in the chemical industry.

HFCs

HFC emissions increased remarkably during the period from 1990 to 2023 from 2.0 to 1 402 kt CO;
equivalents. HFCs are used as substitutes for HCFCs (Hydro Chloro Fluoro Carbons; these are ozone
depleting substances), the use of which has been banned for most applications.

PFCs

PFC emissions show an inverse trend of HFC emissions. PFC emissions decreased remarkably dur-
ing the period from 1990 to 2023, from 1 063 to 26 kt CO; equivalents (-98%). In 1990 PFCs were
mainly emitted as by-products of primary aluminium production, which closed down in Austria in
1992; Semiconductor manufacture is the main source of PFC emissions.

SFs

SFs emissions in 1990 amounted to 485 kt CO; equivalents. Until 1996 emissions increased steadily
as a result of increasing emissions from metal production and semiconductor manufacture reach-

ing 1 213 kt CO; equivalents. In 2023 SFs emissions amounted to 372 kt CO; equivalents, which was
23% below the level of 1990. Current emissions mainly result from disposal of noise insulating win-
dows.

NFs

In 1990 no NF; was emitted in Austria. NFs emissions solely arise from semiconductor manufac-
ture; NFs has been in use in Austria since 1994. In 2023, NF3; emissions amounted to 18 kt CO»
equivalents.

2.2 Description of emission and removal trends by sector and by gas
Table 18 presents a summary of Austria’s anthropogenic greenhouse gas emissions by sector.

Table 18:  Summary of Austria’s anthropogenic greenhouse gas emissions by sector.

GHG source 1. 2. 3. 4. 5. 6.
and sink Energy IPPU Agriculture LULUCF Waste Other
categories CO; equivalents (kt)

1990 52 835 13 641 8 581 -13756 4 565 NO*
1995 54 329 13631 8353 -18 397 4257 NO
2000 55459 14 454 8013 -18 060 3463 NO
2005 66 889 15651 7578 -15228 3223 NO
2010 59 453 15965 7574 -11734 2450 NO
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GHG source 1. 2. 3. 4. 5. 6.
and sink Energy IPPU Agriculture LULUCF Waste Other
categories CO; equivalents (kt)

2011 57 141 16 161 7 645 -11 027 2303 NO
2012 54 997 15731 7584 -9 156 2176 NO
2013 55169 16 097 7570 -5020 2032 NO
2014 51439 16171 7 699 -9.828 1906 NO
2015 53218 16611 7727 -4 085 1803 NO
2016 54 441 16 322 7 843 -8125 1715 NO
2017 56 154 17078 7781 -4 430 1623 NO
2018 54 708 15502 7 683 1831 1548 NO
2019 55093 16 474 7579 6 002 1495 NO
2020 50 142 15524 7 568 -950 1445 NO

2021 52 042 17 030 7 607 -3362 1394 NO
2022 48 434 16170 7573 -206 1337 NO
2023 44 451 15472 7477 7530 1295 NO

*not occurring

The dominant sector (excluding LULUCF) causing most GHG emissions in Austria is 1 Energy, caus-
ing 65% of the total national GHG emissions in 2023 (66% in 1990), followed by the sectors 2 Indus-
trial Processes and Other Product Use (23% in 2023) and 3 Agriculture (11% in 2023).

Table 19:  Austria’s greenhouse gas emissions (without LULUCF) for 1990 and 2023 expressed as aggregate
levels and trends, as well as respective sector contributions.

GHG 1990 2023 Trend 1990 2023
Emissions [kt CO,e] 1990-2023 Share [%]

Total 79 621 68 696 -13.7% 100% 100%

1 Energy 52 835 44 451 -15.9% 66% 65%

2 IPPU 13 641 15 472 13.4% 17% 23%

3 Agriculture 8 581 7477 -12.9% 11% 11%

5 Waste 4565 1295 -71.6% 5.7% 1.9%

Total emissions without emissions from sector LULUCF

The only sector with 2023 GHG emissions above the level in 1990 is 2 Industrial Processes and Other
Product Use (+13%; +1 831 kt COze). All other sectors show decreasing trends in GHG emissions:
sector 5 Waste (-72%; -3 269 kt CO.e), sector 7 Energy (-16%; -8 383 kt CO.e) and sector 3 Agricul-
ture (-13%; —1 104 kt CO.e).

Umweltbundesamt ® REP-0964, Vienna 2025 | 96



Austria’s National Inventory Document 2025 - Trends in Greenhouse Gas Emissions and removals

Figure 6:  Trend in greenhouse gas emissions 1990-2023 by sector in index form (1990 = 100).

GHG Emissions by sector
140
120
& 100
=)
W
» 80 —o—1. Energy
"
S 60 2.1PPU
@
L2
uEJ 40 —o— 3. Agriculture
20 =@==5. Waste
O T T 1 1 r 11T+ T1 1 1°& 1Tt 17 177 17 1777 7§77 7§/ 7 7717771717171
OdANNTNNONNOTANNTLONONOETHANNTNONOOO-HANM
OO0 O0OO0O0O0O0O0O0O0THTHHATATAAATAAAIAN AN AN N
AN OOOOOOOOOOOOOOOOOOOOOOOO
T AN AN NN NN NN NN N
Source: Umweltbundesamt umweltbundesamt®

A more detailed description and interpretation of emissions trends per sector is given in the follow-
ing sub-chapters.

2.21 Energy

In 2023, greenhouse gas emissions from sector 7 Energy amounted to 44 451 kt CO; equivalents,
which corresponds to 65% of total national emissions without LULUCF. Emissions from fuel com-
bustion (7.A) contribute 99% of total Energy emissions, while fugitive emissions from fuels (7.B) are
of minor importance.

The most important sub-category of 1.A Fuel Combustion Activities is 1.A.3 Transport with a share of
45% in 2023, followed by 1.A.2 Manufacturing Industries and Construction (22%), 1.A.4 Other Sectors
(16%) and the sub-category 1.A.1 Energy Industries (17%). The most important greenhouse gas is
CO,, contributing 97.3% to total sectoral GHG emissions, followed by CH4 (1.5%) and N,O (1.2%).

From 2022 to 2023, emissions from sector 1.A Fuel Combustion Activities decreased by 8.2%

(=3 955 kt COze). The main drivers of the trend were the categories 1.A.2 Manufacturing Industries
and Construction (-1 107 kt CO,e) due to lower consumption of natural gas and 7.A.4 Other Sectors
(=1 042 kt CO,e) due to lower gasoil (—24%) and natural gas (-6.0%) consumption.

Emissions of the category 71.A.4 Other Sectors decreased by 13% mainly due to the replacement of
fossil fuel heating systems. Heating degree days in 2023 were 3.1% lower than in 2022.

Emissions from 1.A.3 Transport decreased by 4.4% (-924 kt CO.e) between 2022 and 2023, which
was mainly due to lower diesel sales (-5.1%).
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From 1990 to 2023, the overall trend of greenhouse gas emissions of the Energy sector shows 16%
lower emissions for 2023 compared to 1990 although emissions from 1.A.3.b Road transport are 46%
higher than in 1990. Year to year variations are mainly due to the following factors:

e Weather circumstances in the corresponding years (in particular cold or mild winters,
and/or dry or wet summers) which affect the heating demand, and the availability of elec-
tricity from hydro and wind power plants

e Economic situation as reflected in the gross domestic product (GDP)
e Change in power generation (switch from coal to gas)
e national lockdowns’ due to the COVID pandemic (2020-2021)

Trend 1990-2023 by sub-category

In 2023, emissions from sub-category 1.A.1 Energy Industries were 48% below the level in 1990.
Emissions from power plants have generally been decreasing since 2005, mainly because of the
growing contribution of renewable energy sources, the substitution of solid and liquid fossil fuels
by natural gas and biomass, as well as improvements in efficiency.

The share of biomass used as a fuel in this sector increased from 1.5% in 1990 to 33% in 2023. The
contribution of hydro, wind and photovoltaic power plants to total public electricity production in-
creased from 69% in 1990 to 86% in 2023. Electricity consumption has increased by 44% since
1990 and since 2002 the increase in consumption has largely been covered by electricity imports,
with the exception of 2023, when a small net export of electricity occurred.

Energy related GHG emissions from 1.A.2 Manufacturing Industries and Construction increased by
0.2% from 1990 to 2023. Emissions from Off-road vehicles and other machinery (1.A.2.8.7), Chemicals
Industry (1.A.2.c) and Non-Ferrous Metals (1.A.2.b) increased, while emissions from Pulp, Paper and
Print (1.A.2.d), Other Manufacturing Industries (1.A.2.8.8) and Non-Metallic Minerals (1.A.2.f) decreased
since 1990. Fuel consumption increased by 35% in that period, mainly due to increased use of natu-
ral gas and biomass. As natural gas has a lower carbon content, and CO, emissions from biomass
combustion are not accounted for under the UNFCCC reporting framework, the increase in GHG
emissions from this category is significantly smaller (only 0.2%) compared to the increase in fuel
consumption.

The category 1.A.3 Transport showed an increase in GHG emissions since 1990 (+42%) mainly due
to an increase of road performance (mileage) of diesel cars and freight transport. In addition to the
increase of road performance within Austria, the amount of fuel sold in Austria but used else-
where - an effect called “fuel export” mainly caused by a lower fuel tax compared to Austria's
neighbouring countries - has increased considerably since 1990. Between 2005 and 2012 total GHG
emissions decreased due to lower amounts of fuel sold together with an increased use of biofuels
for blending and the gradual replacement with newer vehicles with lower specific fuel consump-
tion. Since then, GHG emissions from transport have been gradually increasing with rising traffic
volumes. In the pandemic year 2020 a sharp decrease of emissions was observed followed by an
increase due to a slight economic recovery in 2021. Since then the GHG emissions show a decreas-
ing trend. From 2022 to 2023 emissions from sub-category 1.A.3.b Road Transportation declined by
3.9% due to a drop in total diesel sales due to reduced milage of heavy duty vehicles on inland
roads and abroad with Austrian fuel (fuel exports).

The variation in demand for heating and hot water generation due to climatic circumstances and
the shift in the fuel mix are important drivers for emissions from the category 1.A.4 Other Sectors.
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Emissions in 2023 were 49% lower than in 1990. This reduction is mainly attributable to the dis-
placement of coal-fired heating systems and the progressive shift of heating oil towards natural
gas, biomass, district heating and heat pumps, as well as the long-term decreasing trend in the
number of heating degree-days. This development is supported by increased energy performance
of buildings (thermal renovation, energy-efficient new buildings). Total fuel consumption of this
sub-category has decreased by 24% since 1990.

Emissions from 1.B Fugitive emissions decreased by 57% since 1990. This is mainly due to the pro-
gressive closure of coal mines up until 2006. There have been no coal-mining activities in Austria
since 2007 (7.B.1 Coal Mining and Handling). Fugitive Emissions from 7.B.2 Oil and Natural gas are
also below the 1990 level (-28%) mainly because volumes of crude oil and crude gas produced
have declined in recent years.

2.2.2 Industrial Processes and Other Product Use

In 2023, greenhouse gas emissions from Industrial Processes and Product Use amounted to 15 472 kt
CO, equivalent, which corresponds to 23% of total national emissions.

The most important categories of this sector are the metal industry and mineral industry, generat-
ing 66% and 17% of total sectoral emissions, respectively. The most important greenhouse gas of
this sector is CO, with a contribution of 87% to total sectoral emissions, followed by HFCs with 9.1%
and SFe with 2.4%, the other GHGs contribute less than 0.5% each.

From 2022 to 2023, overall emissions from this sector decreased by 4.3% mainly due to a decrease
in cement- (-16% of emissions) as well as iron and steel production (-2.2% of emissions).

The overall trend in GHG emissions from Industrial Processes and Product Use shows an increase of
13% from 1990 to 2023. Within this period, emissions were at minimum in 1993 then increased un-
til peaking in 2008 followed by a significant dip in 2009. Since then, emissions fluctuated just
around the mean of these two years. Main drivers for the trend in emissions from this sector were
(i) the termination of primary aluminium production in 1993, (ii) the introduction of N,O abatement
technologies in the chemical industry in 2004 and in 2009 (which became fully operational in 2010),
(iii) the impacts of the 2007-2008 financial crisis , (iv) increasing iron and steel production resulting
in 49% higher GHG emissions in 2023 compared to 1990 and (iv) a strong increase of HFC emis-
sions over the 1990-2018 period from 2 to 1 847 kt CO; equivalents.

Sub-category trends between 1990 and 2023

The largest increase in GHG emissions between 1990 and 2023 can be observed in the metal indus-
try (+23%) due to an increase in GHG emissions from iron and steel production. In the categories
mineral industry and chemical industry, GHG emissions declined over the same period by 18% and
54%, respectively. Emissions from non-energy products from fuels and solvent use dropped by 54%,
due to legal measures controlling the solvent content of products and their use.

Emissions of fluorinated gases increased by 17% compared to 1990, driven by increasing emissions
of HFCs (+327% since 1995) due to HFCs replacing Ozone Depleting Substances (ODSs) as cooling
agents. The maximum was reached in 2018; since then emissions are decreasing.
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2.2.3 Agriculture

In 2023, greenhouse gas emissions from Agriculture amounted to 7 477 kt CO, equivalent, which
correspond to 11% of total national emissions.

The most important categories of this sector are enteric fermentation (57%) and agricultural soils
(24%). Agriculture is the largest source of national N,O and CH4 emissions: in 2023, 73% (8.5 kt N2O)
of total N,O emissions and 74% (182 kt CH,) of total CH4 emissions originated from this sector. Total
GHG emissions from the sector Agriculture are dominated by CH., with a share of 68%, and N0,
with a share of 30%. CO, emissions account for 2.0% of the emissions from this sector.

From 2022 to 2023 GHG emissions decreased slightly by 1.3%, mainly due to falling emissions from
mineral fertilizer application (-7.4%). The reasons for this reduction are lower sales volumes due to
the pandemic and the war in the Ukraine, which lead to higher energy and raw material prices also
affecting the fertilizer market. Additionally, livestock numbers of cattle (-1.4%) fell in 2023 resulting
in lower GHG emissions from enteric fermentation. Swine, sheep and goat numbers decreased as
well (-5.0%, —2.2% and -2.1%, respectively).

The overall trend in GHG emissions from Agriculture shows a decrease of 12% from 1990 to 2023.
The main drivers for this trend are decreasing livestock numbers of cattle and swine as well as
lower amounts of N-fertilizers applied on agricultural soils.

2.2.4 LULUCF

In 2023, the LULUCF sector represented a significant net emission source. The LULUCF net emissions
in 2023 amounted to 7 530 kt CO, equivalent, which correspond to 11% of national total GHG emis-
sions (without LULUCF) in the same year.

With regard to the overall trend, the net removals from LULUCF significantly decreased across time
since the 90-ies and even turned to a source of net emissions in single recent years (2018, 2019,
2023) with substantial annual variations over the observed period. According to a regression trend
over the time series, the decrease of net removals between 1990 and 2023 is about 100%. The
main driver for this trend is the biomass and soil carbon stock changes in Forest land. Fluctuations
are due to weather conditions, which influence growth rates (e.g. very low increment in years of
draughts) as well as decay in forest soils, biomass losses and salvage loggings due to natural dis-
turbances (more wind throws and bark beetle infestations in recent years), timber demand and
prices (e.g. very high harvest rates in 2007 and 2008).

The most important category is Forest land (4.A) with net emissions of 5 399 kt CO, equivalent in
2023.

The LULUCF sector and the Forest land category represent net GHG sources in single years, namely
in 2018, 2019 and 2023. The net source values in these years are explained by high harvest rates
due to natural disturbances, low increments as well as soil carbon stock losses due to weather con-
ditions. The results of the most recent years are based on an update using intermediate NFI results
for these years and an updated YASSO modelling run including also these NFI results for the most
recent years. By that, the LULUCF results of the submission 2025, which is relevant for defining the
LULUCF budget for the period 2026-2029, should be based on the most recent and representative
results for the years 2021 to 2023.
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Harvested Wood Products (4.G) is the only sink category in 2023 and contributed -678 kt CO, equiva-
lent.

Together, CHs and N,O emissions amounted to 207 kt CO, equivalent (including indirect emissions).
Total net emissions arising from the other non-forest categories (excluding HWPs) amounted to
2809 kt CO; equivalent in 2023 (including indirect emissions).

2.2.5 Waste

In 2023, greenhouse gas emissions from the sector Waste amounted to 1 295 kt CO; equivalent,
which correspond to 1.9% of total national emissions.

The most important category of Waste is solid waste disposal, which caused 62% of the emissions
from this sector in 2023, followed by waste water treatment and discharge (27%) and biological treat-
ment of solid waste (12%). The most important greenhouse gas is CH4 with a share of 82% in emis-
sions, mainly arising from solid waste disposal. NO accounts for 18% of GHG emissions from this sec-
tor.

From 2022 to 2023 GHG emissions continued to decrease (-3.2%) mainly due to the decreasing car-
bon content of waste deposited in preceding years.

The overall trend in GHG emissions from Waste is decreasing, with a decrease of 72% from 1990 to
2023. The main driver for this trend is the implementation of waste management policies: Waste
separation, reuse and recycling activities have increased since 1990 and the amount of disposed
waste has decreased correspondingly especially since 2004 when pre-treatment of waste be-
came obligatory (although some exceptions were granted to some Austrian provinces). The legal
basis for the reduced disposal of waste as well as the landfill gas recovery is the Landfill Ordi-
nance. Since 2009 all waste with high organic content has to be pre-treated before deposition
(without exceptions). Furthermore, methane recovery from landfills was implemented in the
1990s and continues since.

2.3 Emission trends for indirect greenhouse gases and SO

Emission estimates for NO,, CO, NMVOC and SO, are also reported in the CRT. This chapter sum-
marizes the trends for these gases.

A detailed description of the methodology used to estimate these emissions is provided in Austria’s
Informative Inventory Report (lIR) 2025, Submission under the UNECE/CLRTAP Convention, published in
spring 2024 (UMWELTBUNDESAMT 2025b). Total emissions shown below are different from totals
reported under UNECE/CLRTAP due to differences in the accounting of emissions from aviation and

shipping.
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Table 20:  Total emissions and trends 1990-2023 of indirect GHGs and SO..

NOy co NMVOC SO,
[kt]

1990 215 1248 338 74
1995 198 972 252 47
2000 211 727 192 31
2005 246 624 163 26
2010 204 577 140 16
2011 196 560 134 15
2012 191 560 131 15
2013 192 563 128 14
2014 185 528 122 14
2015 182 539 120 14
2016 175 534 119 13
2017 165 525 118 13
2018 153 483 113 11
2019 144 496 12 11
2020 123 473 113 10
2021 122 536 114 11
2022 113 482 105 11
2023 107 465 103 10
1990-2023 -50% -63% -69% -86%

Figure 7:  Emissions of indirect GHGs and SO 1990-2023.
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The most important emission source for NO,, SO, and CO is fuel combustion. The most important
emission source for NMVOC is Sector 2 Industrial Processes.

NOx

NOy emissions decreased from 215 to 107 kt during the period from 1990 to 2023. In 2023 NO
emissions were 50% below the level of 1990. In 2023 about 90% of NO, emissions in Austria origi-
nated from fossil fuel combustion (sector 1A Energy), with the major part originating from 7.A.3.b
Road transportation (44% in national total NO, emissions in 2023).

co

CO emissions decreased from 1 248 to 465 kt during the period from 1990 to 2023. In 2023 CO
emissions were 63% below the level of 1990. In the year 2023, 97% of total CO emissions in Austria
originated from fuel combustion activities (sector 1A Energy). The most important sub-source re-
garding CO emissions is 1.A.4 Other sectors (48% in national total CO emissions) followed by 7.A.2
Manufacturing industries and construction with 37% and 1.A.3.b Road Transport with 10% share in na-
tional total CO emissions in 2023.

NMVOC

NMVOC emissions decreased from 338 to 103 kt during the period from 1990 to 2023. In 2023
NMVOC emissions were 69% below the level of 1990. The most important source of NMVOC emis-
sions is sector 2 Industrial Processes, contributing 37% to national total NMVOC emissions in 2023
(contribution of 2.D.3.7 Solvent Use 33%), followed by 1.A. Fuel Combustion Activities (29% contribu-
tion).

SO

SO, emissions decreased from 74 to 10 kt during the period 1990 to 2023. In 2023 SO, emissions
were 86% below the level of 1990. Fuel combustion activities (7.A) contribute 94% to total emissions
(2023).
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3 ENERGY (CRT SECTOR 1)

3.1 Sector Overview

In the energy sector emissions originating from fuel combustion activities in road traffic, in the en-
ergy and manufacturing industry and in the commercial, agricultural and residential sector (Cate-
gory 1.A) as well as fugitive emissions from fuels (Category 1.B) are considered. However, fugitive
emissions make up only about 0.9% of total emissions from this sector.

Emissions from the energy sector are the main source of GHGs in Austria. In the year 2023, about
64.8% of national total GHGs emissions and 76% of national total CO, emissions from Austria arose
from the energy sector.

Emission trends

Emissions from the energy sector decreased by 8% from 52.8 Mt CO, equivalents in 1990 to 44.5 Mt
CO; equivalents in 2023, which is mainly caused by decreasing emissions from energy industries and
the residential sector while emissions from the transport sector increased.

Figure 8:  Trend of GHG emissions from 1990-2023 for Energy.
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Total emissions from energy mainly consist of CO, whereas CHsand N,O emissions only make up
about 1.5% and 1.2%, respectively. The increase in N,O emissions is primarily due the increasing
activity of transport. The decrease of CH. emissions mainly occurs in the residential sector due to a
shift to more efficient biomass heating and in category 1.B.1.a Coal Mining and Handling due to the
closure of coalmines. The strong increase in CO; emissions from 2002 to 2003 is primarily due to
increased coal consumption of power plants. Between 2005 and 2023, CO, emissions decreased by
34.0%. Between 2022 and 2023, emissions from public electricity and heat generation decreased by
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20%; higher electricity generation from hydro power plants power plants offset lower power pro-
duction from natural gas. Emissions from road transport decreased by 3.9% due to lower diesel
fuel sales, whereas gasoline sales showed an increase. In 2023, emissions from households
(1.A.4.b.i) fell by 13.3 %, which can be attributed to lower demand for heating due to warm weather
conditions (heating degree days were 3.1 % lower than in 2022), but also to high fuel prices.

Table 21:  Emissions of greenhouse gases and their trend from 1990-2023 from category 1.A Energy - fuel

combustion.
Year CO; [kt] CH,4 [kt] N.O [kt] kt CO, equivalent
1990 50 828 24.34 1.44 51893
1995 52 649 20.97 1.59 53 657
2000 53832 16.57 1.73 54 754
2005 65 309 14.70 1.96 66 239
2010 57772 15.67 2.09 58 765
2011 55507 14.45 2.08 56 463
2012 53334 14.94 2.10 54 307
2013 53502 15.10 2.12 54 487
2014 49 874 13.43 2.06 50 797
2015 51 650 13.81 2.11 52 595
2016 52 897 14.05 2.13 53 855
2017 54 560 14.28 2.17 55535
2018 53214 13.19 2.16 54 156
2019 53623 13.13 2.18 54 567
2020 48 737 12.91 2.05 49 641
2021 50 587 14.72 2.17 51575
2022 47 086 12.72 2.10 47999
2023 43159 12.26 2.05 44 044
1990-2023 -15.1% -49.6% 41.6% -15.1%

The most important sub categories regarding total emissions in 1990 were Energy Industries (1.A.1),
Transport (1.A.3) and Other Sectors (1.A.4), mainly residential space heating.

While emissions from Energy Industries and Other Sectors are well below the level of 1990 (-48% and
-49% respectively), emissions from Transport show higher emissions in 2023 compared to 1990 (+
42%) mainly due to an increase of road performance (mileage) of cars (in particular diesel-pow-
ered), and freight transport.

Emissions from power plants have decreased since 2005, mainly because of the growing contribu-
tion of renewable energy sources, the substitution of solid and liquid fuels by natural gas and bio-
mass, as well as improvements in efficiency. GHG emissions from the residential category have de-
creased since 1990 because of a change in the fuel mix. The decrease in GHG emissions from 1.8
fugitive emissions from fuels is primarily due to the the gradual closure of coal mines by 2006.
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Figure 9:  GHG emissions [kt COze] 1990-2023 from sector Energy by sub-categories.
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Table 22:  GHG emissions [kt COze] 1990-2023 from sector Energy by sub-categories.

1 1A 1.A1 1.A.2 1.A3 1.A4 1.A5 1.B 1.B.1 1.B.2
1990 52835 51893 14008 9609 13950 14 287 38 942 373 569
1995 54329 53657 13059 10065 15846 14 652 35 671 41 630
2000 55459 54754 12314 10023 18792 13582 42 705 30 675
2005 66889 66239 16025 11363 24930 13 883 38 650 0 650
2010 59453 58765 13747 11189 22569 11231 30 687 0 687
2011 57141 56463 13354 11153 21919 10011 28 678 0 678
2012 54997 54307 11974 11021 21735 9 551 26 689 0 689
2013 55169 54487 10973 10766 22914 9810 25 682 0 682
2014 51439 50797 9353 10373 22228 8819 23 642 0 642
2015 53218 52595 10458 10248 22705 9162 22 623 0 623
2016 544417 53855 10240 10583 23537 9472 23 586 0 586
2017 56 154 55535 10852 10816 24267 9573 28 619 0 619
2018 54708 54156 10003 10926 24387 8812 29 552 0 552
2019 55093 54567 10035 10994 24439 9 071 29 525 0 525
2020 50142 49 641 8667 10758 21122 9 065 29 501 0 501
2021 52042 51575 8686 11172 21916 9773 29 467 0 467
2022 48 434 47 999 8173 10740 20765 8292 28 435 0 435
2023 44451 44044 7292 9633 19842 7 250 28 407 0 407

1990-2023 -15.9% -15.1% -47.9% 0.2% 42.2% -49.3% -27.2% -56.8% -100.0% -28.5%
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3.2 Fuel Combustion Activities (CRT Category 1.A)

This chapter gives an overview of emissions and key sources of fuel combustion activities. It in-
cludes information on completeness, QA/QC, uncertainty, recalculations and planned improve-
ments as well as on emissions, emission trends and methodologies applied (including emission fac-
tors). In addition, this chapter provides information on the sectoral/referential approach comparison
and the feedstock/non-energy use of fuels.

3.2.1 Comparison of the Sectoral Approach with the Reference Approach

3.2.1.1 Comparison of CO, emissions

In the following, CO emissions from the sectoral and reference approach are compared and expla-
nations for the differences are provided.

The reference approach shows 0.6% higher CO, emissions in 2022 which is mainly due to solid and
liquid fuels. The mean value of differences for all years 1990 to 2023 shows that the reference ap-

proach is 1.5% higher than the sectoral approach. The mean value for the more recent years 2010

to 2022 shows 0.8% higher CO, emissions from the reference approach (with a range of -0.11% to

4.15%) in 2023.

Since submission 2021, the reference approach considers energy balance data of pure fossil diesel
and gasoline while in previous submissions blended biofuels were included in those fuel data. Fur-
thermore, double counting of coal tar in the reference approach is removed and some double
counting of liquid fuels is removed in the sectoral approach. In addition, the carbon content of
waste non-biomass fraction in the reference approach is harmonized with the sectoral approach.

The following figure shows the results for the two approaches for the period 1990-2023. Solid fuels
show the most significant deviation except for 2022 and 2023, were CO, emissions from liquid fuels
are significantly higher in the reference approach because refinery losses are very high (which are
not allocated to the sectoral approach).
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Figure 10:  CO2 emissions of the Reference and Sectoral Approach 1990 to 2023.
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Table 23 presents CO, emissions of the sectoral and reference approach in tabular form.

Table 23:  CO: emissions [kt] of sectoral and reference approach.

Reference Approach Sectoral Approach 1 A Fuel Combustion

Liquid Solid Gaseous Waste Total | Liquid Solid Gaseous Waste Total
1990 27849 11766 11417 580 51612| 27764 11183 11 301 580 50828
1995 30081 8653 14 404 690 53829| 29862 7779 14 317 690 52649
2000 31254 8512 14791 714 55270 31176 7248 14 695 714 53832
2005 38023 9318 18 293 1059 66693| 38066 8013 18 156 1073 65309
2010 33193 5583 18 365 1678 58819| 32790 5019 18 209 1754 57772
2011 31185 5828 17 288 1738 56039, 31217 5331 17 144 1815 55507
2012 29980 5051 16 523 1819 53374| 30504 4553 16 382 1895 53334
2013 30998 4938 15954 1757 53647| 31399 4450 15821 1832 53502
2014 29840 4038 14 475 1886 50239| 30221 3355 14 325 1973 49874
2015 30564 4018 15522 1919 52024| 30771 3497 15369 2011 51650
2016 31068 3428 16 277 2066 52839| 31749 2893 16112 2143 52897
2017 31775 3322 17 569 1995 54662| 32261 2826 17 407 2066 54560
2018 31432 3140 16719 1964 53254| 31826 2779 16 569 2041 53214
2019 31727 3139 17 349 1879 54094| 31913 2577 17 180 1953 53623

Umweltbundesamt ® REP-0964, Vienna 2025 | 108



Austria’s National Inventory Document 2025 - Energy (CRT Sector 1)

Reference Approach Sectoral Approach 1 A Fuel Combustion

Liquid Solid Gaseous Waste Total | Liquid Solid Gaseous Waste Total

2020 28402 2260 16 546 1870 49078 28620 1803 16 382 1932 48737
2021 29883 1230 17 497 1931 50540 29935 1319 17 336 1996 50587
2022 28816 1365 15619 1985 47785| 28410 1165 15463 2047 47086
2023 28298 1406 13271 1976 44951 27123 888 13110 2038 43159

Table 24 presents the difference of CO, emissions in percent between reference and sectoral ap-
proach.

Table 24:  Difference of CO2 emissions by type of fuel in percent.

Year Liquid Solid Gaseous Waste Total
1990 1.7% 4.0% 0.0% 3.1% 1.6%
1995 3.5% 9.3% 0.2% 4.3% 3.0%
2000 1.4% 15.0% -1.0% 4.6% 1.9%
2005 1.4% 9.4% -0.8% -3.2% 1.3%
2010 2.3% 19.8% -1.4% -16.2% 1.4%
2011 1.3% 17.2% -0.8% -14.6% 1.0%
2012 -0.5% 19.9% -0.8% -18.5% -0.1%
2013 -0.2% 20.5% -0.9% -21.3% 0.0%
2014 0.0% 28.8% -0.9% -26.6% -0.2%
2015 0.4% 28.3% -0.8% -24.1% 0.2%
2016 -1.0% 35.9% -0.7% -25.6% -0.6%
2017 -0.4% 34.5% -0.8% -22.2% -0.2%
2018 -0.5% 32.4% -0.8% -24.0% -0.4%
2019 0.0% 27.1% -0.8% -24.9% -0.5%
2020 0.0% 35.1% -0.8% -20.3% -0.4%
2021 0.4% 14.5% -0.6% -21.5% -0.8%
2022 1.9% 38.2% -0.7% -20.2% 0.4%
2023 5.1% 46.2% -0.8% -23.0% 2.0%

Positive numbers indicate that CO, emissions from the reference approach are higher than emissions from the sectoral
approach.

Explanation of differences

e Solid fuels: In the sectoral approach plant specific CO, emission factors are used for large
coal boilers since 2005
According to the IPCC 2006 Guidelines, the total coal consumption from integrated steel
plants except the use for coke production must be reported in category 2.C.7. The method-
ology of calculating 2.C.7 emissions includes higher uncertainty, because year specific car-
bon contents of the different fuel types are not available at the level of final use, and be-
cause total reported CO, emissions from integrated steel plants are calculated by means of
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an input/output mass balance. Thus, the emissions reported under 1.A.2.a covers the un-
certainty of the approach for 2.C.7. E.g. in 2023 about 10.1 Mt of solid fuels CO, from inte-
grated iron plants are considered in 2.C.7 and 1.3 Mt CO; are considered in 1.A.2.a.

e liquid Fuels: The energy balance is mass-balanced but not carbon balanced. Fuel category
Other Oil is an aggregation of several fuel types and therefore it is difficult to quantify a reli-
able carbon emission factor for the reference approach. The reference approach takes a
share of feedstocks used for plastics and solvent production as non-carbon stored. In the
sectoral approach, emissions from plastics waste incineration are reported as “other fuels”,
but in the reference approach, it is included in “liquid fuels”. Emissions from solvent use
are included in category 2.D.3 under subcategory Solvent Use. In the energy balance, signifi-
cant amounts of crude oil losses were reported in the oil refinery for the year 2023, which
is the reason for the higher deviation between the reference and the sectoral approach, as
these losses are not taken into account in the sectoral approach.

e Gaseous fuels: The small difference is due to the methodological uncertainty of subtracting
emissions from Non-Energy Use used for chemical processes.

e  Other fuels: The sectoral approach considers industrial waste with sector/plant specific car-
bon contents since the year 2005 while the methodology for the reference approach uses a
single emission factor of 75 t CO./T). Furthermore, the activity data for the MSW non-bio-
mass-fraction has been taken from the national energy balance while for the sectoral ap-
proach a different fraction has been chosen.

At current, it is not possible to quantify the amount of solvents and plastic products, which are im-
ported or exported by products, bulk or waste.

® Inthe sectoral approach, sector- or even plant-specific net calorific values are taken to cal-
culate the energy consumption, whereas in the reference approach, average (country spe-
cific) calorific values are applied.

3.2.1.2 Comparison of energy consumption

Table 25 shows the energy consumption of the two approaches. For the reference approach, non-
energy consumption according to the energy balance is subtracted. The comparison shown in Ta-
ble 25 is equal to CRT table 1.A(c). Please note that positive numbers indicate that the RA shows
higher energy consumption than the SA.

Table 25:  Energy consumption of sectoral and reference approach in [P]].

Year excluding ::l:e::::;Aups’;rg:;hreductants Sectoral Approach

Liquid Solid Gaseous Waste Total Liquid Solid Gaseous Waste Total
1990 374.7 118.0 204.0 8.1 704.8 3684 1135 204.0 7.8 693.7
1995 407.6 87.3 258.8 9.4 763.1 393.9 79.9 258.4 9.0 741.2
2000 423.2 85.9 262.5 10.5 782.1 417.2 74.7 265.3 10.0 767.2
2005 515.7 92.9 325.2 16.7 950.4 508.6 84.9 327.7 17.2 938.4
2010 449.6 64.4 324.2 25.0 863.2 439.4 53.7 328.7 29.8 851.6
2011 423.6 67.0 307.0 27.5 825.2 418.4 57.2 309.5 32.2 817.3
2012 406.1 58.7 2935 26.7 785.0 408.1 49.0 295.7 32.8 785.5
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Year excluding :::et::::rcgeyAupsZr::;hreductants Sectoral Approach

Liquid Solid Gaseous Waste Total Liquid Solid Gaseous Waste Total
2013 419.5 58.1 283.1 26.0 786.6 420.2 48.2 285.6 33.0 787.0
2014 404.2 46.5 256.3 26.2 733.1 404.3 36.1 258.6 35.8 734.7
2015 412.8 48.0 275.2 27.3 763.4 411.4 374 277.4 36.0 762.2
2016 419.2 423 288.9 29.3 779.7 4233 311 290.8 39.4 784.6
2017 429.2 41.0 311.6 28.1 809.9 431.0 30.5 314.2 36.1 811.8
2018 424.0 39.5 296.6 26.9 787.0 426.0 29.9 299.1 354 790.4
2019 427.4 35.1 306.4 26.0 794.9 427.5 27.6 309.0 34.6 798.6
2020 383.0 26.0 2921 27.3 728.5 383.2 19.3 294.6 343 731.4
2021 402.2 16.0 309.8 271 755.1 400.7 14.0 311.8 34.5 761.0
2022 388.2 17.0 276.1 284 709.8 381.0 123 278.1 35.6 707.1
2023 382.0 13.6 233.9 27.6 657.1 363.5 9.3 235.8 35.8 644.4

Table 26:  Difference of energy consumption by type of fuel in percent.

Year Liquid Solid Gaseous Waste Total
1990 1.7% 4.0% 0.0% 3.1% 1.6%
1995 3.5% 9.3% 0.2% 4.3% 3.0%
2000 1.4% 15.0% -1.0% 4.6% 1.9%
2005 1.4% 9.4% -0.8% -3.2% 1.3%
2010 2.3% 19.8% -1.4% -16.2% 1.4%
2011 1.3% 17.2% -0.8% -14.6% 1.0%
2012 -0.5% 19.9% -0.8% -18.5% -0.1%
2013 -0.2% 20.5% -0.9% -21.3% 0.0%
2014 0.0% 28.8% -0.9% -26.6% -0.2%
2015 0.4% 28.3% -0.8% -24.1% 0.2%
2016 -1.0% 35.9% -0.7% -25.6% -0.6%
2017 -0.4% 34.5% -0.8% -22.2% -0.2%
2018 -0.5% 32.4% -0.8% -24.0% -0.4%
2019 0.0% 27.1% -0.8% -24.9% -0.5%
2020 0.0% 35.1% -0.8% -20.3% -0.4%
2021 0.4% 14.5% -0.6% -21.5% -0.8%
2022 1.9% 38.2% -0.7% -20.2% 0.4%
2023 5.1% 46.2% -0.8% -23.0% 2.0%
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Energy consumption is different between the two approaches because
e Transformation and distribution losses are not considered in the sectoral approach.
e The sectoral approach uses sector-specific NCVs.

e The methodology of the approaches is not comparable at fuel type level.

Changed methodologies

Since submission 2021, the reference approach considers energy balance data of pure fossil diesel
and gasoline while in previous submissions blended biofuels were included in those fuel data. Fur-
thermore, double counting of coal tar in the reference approach has been removed and some dou-
ble counting of liquid fuels is removed in the sectoral approach. In addition, the carbon content of
waste non-biomass fraction in the reference approach has been harmonized with the sectoral ap-
proach.

Recalculations

Recalculations follow the revisions of the energy balance.

3.2.2 International bunker fuels

3.2.2.1 International aviation

In 2023, the share of international aviation in the total fuel consumption in the aviation sector in
Austria represents 98.9% (defined on energy content). Greenhouse gas emissions and activity data
from aviation assigned to international bunkers include the transport modes international airport
traffic (LTO-cycles) and international cruise traffic for IFR-flights (International Flight Rules) as shown
in the following Table 27.

Table 27:  Greenhouse gas emissions and activity from international bunkers-aviation 1990-2023.

CO; [kt] CH, [kt] N,O [kt] Activity [T]]
int. int. int. Int. int. int. int. LTO +
LTO cruise LTO cruise LTO cruise int. cruise
Year Kerosene
1990 116 764 0.01 NA 0.005 0.02 12 097
1995 176 1157 0.02 NA 0.008 0.04 18 315
2000 210 1485 0.03 NA 0.010 0.05 23296
2005 270 1689 0.04 NA 0.012 0.05 26 927
2010 276 1773 0.04 NA 0.012 0.06 28159
2011 314 1854 0.05 NA 0.014 0.06 29793
2012 302 1771 0.04 NA 0.014 0.06 28477
2013 294 1682 0.04 NA 0.013 0.05 27141
2014 297 1680 0.04 NA 0.013 0.05 27177
2015 313 1814 0.05 NA 0.013 0.06 29243
2016 321 2004 0.02 NA 0.009 0.06 31957
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CO; [kt] CH, [kt] N.O [kt] Activity [T]]

int. int. int. Int. int. int. int. LTO +

LTO cruise LTO cruise LTO cruise int. cruise
Year Kerosene
2017 310 1936 0.01 NA 0.009 0.05 30873
2018 338 2192 0.02 NA 0.009 0.06 34777
2019 381 2525 0.02 NA 0.010 0.07 40 032
2020 148 896 0.01 NA 0.004 0.02 14 381
2021 173 1055 0.01 NA 0.005 0.03 16913
2022 279 1688 0.01 NA 0.008 0.05 27039
2023 360 2274 0.02 NA 0.010 0.06 36 203
1990-2023 209% 198% 25% 86% 153% 199%

Methodological Issues

Emissions have been calculated using the methodology and emission factors as described in 1.A.3.a
Civil Aviation.

Recalculations

No recalculations are reported in this years' submission.

Planned Improvements

No category-specific improvements are planned.

3.2.2.2 International navigation

In 2023, the share of international navigation in the total fuel consumption in the navigation sector
in Austria represented 29% (defined on energy content).

Methodological Issues

Since 2010, greenhouse gas emissions from water-borne navigation (inland navigation on the River
Danube) have been reported separately for the national and the international share of navigation
from 1990 onwards.

For this purpose Austria uses a bottom-up method to calculate the international fuel consumption
in navigation which is based on freight transport activities on the River Danube. As domestic navi-
gation on the River Danube is navigation between Danube harbours located within Austria, interna-
tional navigation is navigation across national boundaries and transit navigation, expressed in:

tons x kilometers > (GWh/tkm*tkm; CO./tkm*tkm etc.)

As inland tkm on the Danube are used to calculate bottom-up domestic navigation, tkm from im-
port, export and transit-activities on the Danube are used to calculate the international share of
navigation on the Danube.
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Statistical data (tkm) for freight activities (split up into inland, import, export and transit tkm) on the
River Danube are obtained from (Via Donau, 2024). For detailed methodological issues concerning
factors like kg diesel/tkm and emissions factors see the results of the model GEORG as described in
1.A.2 g.vii.

Activity Data & Emission Factors

Activity data and implied emission factors from navigation assigned to international bunkers are
presented in the following table.

Table 28:  Emission factors and activity data for international bunkers-marine 1990-2023.

Year Activity Implied Emission Factors
CO; CH. N.O
T) t/T) kg/T) kg/T)
1990 619 74.2 4.8 333
1995 770 74.2 4.7 335
2000 905 74.2 4.5 339
2005 1005 74.2 3.8 33.0
2010 882 74.2 2.6 27.5
2011 779 74.2 2.4 26.4
2012 794 74.2 2.3 25.8
2013 849 74.2 2.3 253
2014 785 74.4 2.2 24.8
2015 645 74.4 2.1 24.2
2016 704 74.4 2.1 23.7
2017 728 74.4 2.0 23.2
2018 530 74.4 2.0 22.9
2019 610 74.4 1.9 22.7
2020 572 74.4 1.9 22.4
2021 523 74.4 1.9 22.2
2022 434 74.4 1.9 21.9
2023 403 74.4 1.8 21.7

Recalculations

No recalculations are reported in this years' submission.

Planned Improvements

No category-specific improvements are planned.
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3.2.3 Feedstocks and non-energy use of fuels

Non-energy use of fuels is considered in the national energy balance. This chapter presents expla-
nations for the reported non-energy use together with information on where CO; emissions due to
the manufacture, use and disposal of carbon containing products are considered.

Lubricants

manufacture: emissions are assumed to be included in total emissions from category 1.A.1.b pe-
troleum refinery.

use: VOC emissions from lubricants used in rolling mills are considered in category 2.C.7. It is as-
sumed that other uses of lubricants do not result in VOC or CO, emissions due to the low vapour
pressure of lubricants.

CO: from lubricants which are used in engines are considered in category 2.D.1.

disposal: In case that waste oil is used as fuel, emissions from incineration of lubricants (waste oil)
are included in categories 1.A.7.a and 1.A.2. In case that energy is not recovered, incineration of
waste oil is reported under category 5.C.

Bitumen

manufacture: emissions from the production of bitumen are assumed to be included in total
emissions of category 1.A.1.b petroleum refinery.

use: GHG emissions from the use of bitumen for road paving and roofing are considered as not ap-
plicable/negligible.

disposal: CO, emissions from the disposal from bitumen are assumed to be negligible. Recycling is
not considered.

Naphtha

manufacture: Naphta is produced in the oil refinery and transferred to a petrochemical plant. Res-
idues from the petrochemical plants are transferred back to the oil refinery steam cracker.

use: Naphta is used for plastics production (e.g. ethylene).

Petroleum coke
In the IEA JQ (2024), non energy use is reported for the manufacture of electrodes.

manufacture: No information about emissions from manufacture of electrodes is currently availa-
ble.

use: Emissions from the use of electrodes are considered in category 2.B.4 carbide production and
2.C metal production.

Residual fuel oil

use: Considerable amounts of residual fuel are used in blast furnaces until the year 2015. Emis-
sions are considered in 2.C.1.
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Coking coal, Bituminous coal, Coke oven coke, Coal Tar
manufacture: emissions from the production of coke are considered in category 1.A.2.a.

use: CO; emissions from coal, coke and coal tar used in iron and steel industry are reported under
2.C. The use of coal tar as a reductant in blast furnaces is considered under category 2.C.7 and is
relevant for the years 2010-2014 only.

Natural Gas

use: emissions from the use of natural gas as a feedstock in ammonia production are accounted
for in the industrial processes sector (category 2.B.7).

Plastics waste
manufacture: Emissions from manufacture of plastics are considered in category 2.B.

use: plastics waste is used as a reductant in blast furnaces since the year 2006. Emissions are con-
sidered in 2.C.1.

disposal: Any emissions from waste disposal are considered in category 5.A. Waste incineration
with energy use is considered in 1.A - other fossil fuels and - to a minor degree - waste incineration
without energy recovery is considered in category 5.C.

Solvents
manufacture: emissions from the production of solvents are considered in sector 2.D.3

use: Indirect CO; emissions from solvent use are considered in sector 2.D.3. Incineration of waste
solvents is considered under category 1.A - other fossil fuels.

disposal: emissions from the disposal of solvents are considered in 5.A.

Paraffin wax

use: CO; emissions from paraffin wax use are considered in sector 2.D.2.

Lubricants

use: CO, emissions from lubricants use are considered in sector 2.D.17.

3.2.4 CO;capture from flue gases and subsequent CO; storage, if applicable

CO; capture from flue gases and CO; storage is not occurring in Austria.

3.2.5 Country-specific issues

With regard to country-specific issues, it can be referred to Chapter 3.2.9, where point source emis-
sions as well as the CO, emission trading system (ETS) are considered.
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3.2.6 Source Category Description

Transport (1.A.3)

In 2023, the most important source of GHGs was the category 1.A.3 Transport with a share of 28.9%
in total national GHG emissions. 18.4% of national GHG emissions were released by passenger
cars, 2.5% by light duty vehicles, 7.5% by heavy-duty vehicles and 0.2% by mopeds and motorcy-
cles. Austria’s railway system is mainly driven by electricity, only 0.1% of overall GHGs originate
from this category. Fuels used by ships on inland waterways have a share of 0.1% in total GHG
emissions. Because Austria is a landlocked country, there is no occurrence of maritime activities.
However, emissions from international transport at inland waterways are excluded from the national
total and reported as marine bunkers. About 0.04% of national GHG arise from domestic aviation.
Gas pipeline compressors contribute 0.1% to national GHG emissions.

Manufacturing Industries (1.A.2)

Combustion in manufacturing industries and construction was the second largest sub-category with a
share of 14% in 2023 national total GHG emissions. This category also includes mobile machinery
mainly used in the construction sector. Considerably large amounts of CO,-emissions from non-
energy fuel use, such as reducing agents used in iron and steel industries and natural gas used for
ammonia production, are reported as emissions from industrial processes (CRT Category 2).

Energy Industries (1.A.1)

The third largest GHG source of the energy sector in 2023 with a share of 10.6% total GHG emis-
sions was energy industries, where fossil fuels are used for electrical power and district heating pro-
duction. In the year 2023, overall gross public electricity production of main producers was 60

951 GWh*, of which 44 199 GWh (73%) were generated by hydro plants, 8 464 GWh (14%) by ther-
mal power plants and 8 283 GWh (14%) by wind, solar and geothermal power plants. Industrial
auto producers generated 13 509 GWh of electricity in the year 2023. There are no operating nu-
clear plants in Austria. Due to the importance of hydropower, the seasonal water situation in Aus-
tria has a high influence on the need for electric power generation by fossil fuels. In energy indus-
tries, biomass is mainly used by smaller district heating plants. The oil refining industry, which con-
sists of only one plant in Austria, is also included in this category (sub-category 1.A.1.b Petroleum
refining). Crude oil input of the oil refinery was 8 Mt in 2022. Furthermore, this category includes
emissions from other energy industries, which is mainly natural gas consumption of the oil/gas ex-
ploration sector and of gas refining industries (sub-category 1.A.1.c Manufacture of Solid Fuels and
Other Energy Industries).

Other Sectors (1.A.4)

Fossil fuels, mainly used for space and water heating in the commercial, agricultural and household
sector (sub-category 1.A.4 Other Sectors or “small combustion” sector), formed the fourth largest
category within sector energy, with a share of 10.6% in 2023 total national GHG emissions. Emis-
sions of this category are very dependent on the climatic circumstances and on the economic
trend. E.g. a “cold winter” in combination with a low heating oil price may increase emissions from
space heating significantly. In Austria a large share of solid biomass consumption is used for space

4 Source: IEA Questionnaire December/2024 by STATISTIK AUSTRIA.
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and water heating. Category 1.A.4 also includes emissions from mobile machinery mainly used in
agriculture and forestry.

Military (1.A.5)

Category 1.A.5 Other includes emissions from military air and road transport as well as from other
mobile machinery. It contributes 0.04% to total GHG emissions in 2023.

3.2.7 Key Categories

The methodology and results of the key category analysis is presented in Chapter 1.4.

3.2.8 Completeness

Table 29 provides an overview of the IPCC categories included in this chapter and presents the
transformation matrix from SNAP categories. It also provides information on the status of emission
estimates of all subcategories. A “v" indicates that emissions from this sub-category have been es-
timated. “NO" indicates that the Austrian energy balance does not quote any energy consumption
for the relevant sector and fuel category.

Emissions of all sources of category 1.A Fuel Combustion have been estimated; the status of emis-
sion estimates of this category is complete.

Table 29:  Overview of subcategories of Category 1.A Fuel Combustion: transformation into SNAP Codes and
status of estimation for the year 2023.

IPCC Category SNAP Status
CO; CH, N.O

1.A.1.a Public Electricity and Heat 0101 Public power 0102 District heating plants

Production

1.A.1.a Liquid Fuels v v v
1.A.1.a Solid Fuels v v v
1.A.1.a Gaseous Fuels v v v
1.A.1.a Biomass v v v
1.A.1.a Other Fuels v v v
1.A.1.b Petroleum refining 0103 Petroleum refining plants

1.A.1.b Liquid Fuels v v v
1.A.1.b Solid Fuels NO NO NO
1.A.1.b Gaseous Fuels v v v
1.A.1.b Biomass NO NO NO
1.A.1.b Other Fuels NO NO NO
1.A.1.c Manufacture of Solid fuels and 010503 Oil/Gas Extraction plants

Other Energy Industries

1.A.1.c Liquid Fuels v v v
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IPCC Category SNAP Status

CO; CH4 N2O
1.A.1.c Solid Fuels |EM |[EM |EM
1.A.1.c Gaseous Fuels v v v

1.A.1.c Biomass

NO NO NO

1.A.1.c Other Fuels

NO NO NO

1.A.2.a Iron and Steel

0301 Comb. In boilers, gas turbines and stationary engines
(Iron and Steel Industry)
030326 Processes with Contact-Other(lron and Steel Indus-

try)

1.A.2.a Liquid Fuels

1.A.2.a Solid Fuels

1.A.2.a Gaseous Fuels

1.A.2.a Biomass

SRR NIIEN
AN NN
A SIIRNIIRNIIEN

1.A.2.a Other Fuels

NO NO NO

1.A.2.b Non-ferrous Metals

0301 Comb. In boilers, gas turbines and stationary
engines (Non-ferrous Metals Industry)

1.A.2.b Liquid Fuels v v v
1.A.2.b Solid Fuels v v v
1.A.2.b Gaseous Fuels v v v
1.A.2.b Biomass v v v
1.A.2.b Other Fuels v v v

1.A.2.c Chemicals

0301 Comb. in boilers, gas turbines and stationary engines
(Chemical Industry)

1.A.2.c Liquid Fuels v v v
1.A.2.c Solid Fuels v v v
1.A.2.c Gaseous Fuels v v v
1.A.2.c Biomass v v v
1.A.2.c Other Fuels v v v

1.A.2.d Pulp, Paper and Print

0301 Comb. in boilers, gas turbines and stationary engines
(Pulp, Paper and Print Industry)

1.A.2.d Liquid Fuels v v v
1.A.2.d Solid Fuels v v v
1.A.2.d Gaseous Fuels v v v
1.A.2.d Biomass v v v
1.A.2.d Other Fuels v v v

1.A.2.e Food Processing, Beverages
and Tobacco

0301 Comb. in boilers, gas turbines and stationary engines
(Food Processing, Beverages and Tobacco Industry)

1.A.2.e Liquid Fuels v v
1.A.2.e Solid Fuels v v v
1.A.2.e Gaseous Fuels v v v
1.A.2.e Biomass v v v
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IPCC Category SNAP Status
CO; CH,4 N.O
1.A.2.e Other Fuels v v v

1.A.2.f Non-Metallic Minerals

030311 Cement

030317 Glass

030312 Lime

030319 Bricks and Tiles

030323 Magnesia production (dolomite treatment)

1.A.2.f Liquid Fuels v v v
1.A.2.f Solid Fuels v v v
1.A.2.f Gaseous Fuels v v v
1.A.2.f Biomass v v v
1.A.2.f Other Fuels v v v

1.A.2.g Other 0301 Comb. in boilers, gas turbines and stationary engines

0808 Other Mobile Sources and Machinery-Industry
1.A.2.g Liquid Fuels v v v
1.A.2.g Solid Fuels v v v
1.A.2.g Gaseous Fuels v v v
1.A.2.g Biomass v v v
1.A.2.g Other Fuels v v v
1.A.3.a Civil Aviation 080501 Domestic airport traffic (LTO cycles - <1 000 m)

080503 Domestic cruise traffic (> 1 000 m)
1.A.3.a Aviation Gasoline v v v
1.A.3.a Jet Kerosene 4 v
1.A.3.b Road Transportation 0701 Passenger cars

0702 Light duty vehicles<3.5t

0703 Heavy duty vehicles > 3.5 t and buses

0704 Mopeds and Motorcycles < 50 cm3

0705 Motorcycles > 50 cm?

0706 Gasoline evaporation from vehicles
1.A.3.b Gasoline v v v
1.A.3.b Diesel Oil v v v
1.A.3.b LPG v v v
1.A.3.b Gaseous Fuels v v v
1.A.3.b Biomass v v v
1.A.3.b Other Fuels v |[E@ [E@

1.A.3.c Railways

0802 Other Mobile Sources and Machinery-Railways

1.A.3.c Liquid Fuels

v 4

1.A.3.c Solid Fuels

v 4

1.A.3.c Gaseous

NO NO NO

1.A.3.c Biomass

v v v

1.A.3.c Other Fuels

v |E@ |E@

1.A.3.d Navigation

0803 Other Mobile Sources and Machinery-Inland waterways
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IPCC Category SNAP Status

CO; CH4 N2O
1.A.3.d Residual Oil NO NO NO
1.A.3.d Gas/Diesel oil
1.A.3.d Gasoline
1.A.3.d Gaseous NO NO NO
1.A.3.d Biomass v v v
1.A.3.d Other Fuels v |[E@ |[E@
1.A.3.e.i Pipeline Transport 010506 Pipeline Compressors
1.A.3.e.i Gaseous Fuels v v v
1.A.3.e.ii Other - Airport Ground 0810 Other off-road (Airport Ground Activities)
activities
1.A.3.e.ii Liquid Fuels v v v
1.A.3.e.ii Gaseous Fuels v v v
1.A.3.e.ii Other Fuels v |[E@ |[E@
1.A.3.e.ii Biomass v v v
1.A.4.a Commercial/Institutional 0201 Commercial and institutional plants
1.A.4.a Liquid Fuels v v
1.A.4.a Solid Fuels v v v
1.A.4.a Gaseous Fuels v v v
1.A.4.a Biomass v v v
1.A.4.a Other Fuels v v v

1.A.4.b Residential

0202 Residential plants

0809 Other Mobile Sources and Machinery-Household and

gardening
1.A.4.b Liquid Fuels v v v
1.A.4.b Solid Fuels v v v
1.A.4.b Gaseous Fuels v v v
1.A.4.b Biomass v v v
1.A.4.b Other Fuels v IE@ [E@
1.A.4.b Peat v v v
1.A.4.c Agriculture/Forestry/Fisheries 0203 Plants in agriculture, forestry and aquaculture

0806 Other Mobile Sources and Machinery-Agriculture

0807 Other Mobile Sources and Machinery-Forestry
1.A.4.c Liquid Fuels v v
1.A.4.c Solid Fuels v v v
1.A.4.c Gaseous Fuels v v v
1.A.4.c Biomass v v v
1.A.4.c Other Fuels v |[E@ |[E@
1.A.5 Other 0801 Other Mobile Sources and Machinery-Military

v v v

1.A.5 Liquid Fuels
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IPCC Category SNAP Status

CO; CH4 N2O
1.A.5 Solid Fuels NO NO NO
1.A.5 Gaseous Fuels NO NO NO
1.A.5 Biomass v v v
1.A.5 Other Fuels v IE@ IE@
Marine Bunkers 080404 International sea traffic (international bunkers)
Gasoline NO NO NO
Gas/Diesel oil v v v
Residual Fuel Oil NO NO NO
Lubricants NO NO NO
Coal NO NO NO
Other Fuels NO NO NO
Aviation Bunkers 080502 International airport traffic (LTO cycles - <1000 m)

080504 International cruise traffic (> 1 000 m)

Jet Kerosene v v v
Gasoline NO NO NO
Multilateral Operations NO NO NO

™ Emissions from coke ovens are included in 1.A.2.a iron and steel industries

@ Other fuels include the share of fossil methanol in FAME (biodiesel). CH, and N>O emissions of this share are reported
under biomass.

3.29 Methodology Overview

Stationary combustion

For stationary combustion the IPCC Tier 1 and Tier 2 methodologies have been applied. Activity data
are taken either from national statistics or from the IEA/EUROSTAT joint questionnaires. Calorific
values used for conversion of fuel activity data from [tonnes] and [cubic metres] into [Terajoule]
are country specific. Country specific emission factors are fuel and technology dependent.

Mobile sources

For mobile sources either Tier 3 or country specific methods (Tier 2) have been applied, where
technology dependent activity data are calculated by means of a bottom up model and adjusted to
top down activity data. Bottom up activity data are calculated by means of vehicle-kilometres, vehi-
cle stock statistics and operating condition dependant fuel consumption per vehicle kilometre. Bot-
tom-up fuel consumption of civil aviation is calculated by aircraft specific LTO-cycle and cruise-kilo-
metre consumption. Top down activity data are based on fuel sales taken from the national energy
balance.
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Table 30:  Overview of applied 1.A Methodologies by source and gas.

Method Emission factor
Cco; CH, N0 Cco; CH,4 N.O
1 A1 aliquid T2 T1 T1 cs D
1A1asolid T2 T1 T1 ) D
1 A1 agaseous T2 T1 T1 cS D
1A 1 aother T2 T2 T1 cs cs D
1A 1 abiomass T1 T1,T2 T D CS,D D
1 A1 bliquid T2 T T CS D D
1 A1 b gaseous T2 T1 T1 (@ D D
1A1c2gaseous T2 T1 T1 cs D D
1A 1 c3gaseous T2 T1 T1 Cs D D
1 A1 c3biomass NA T1 NA NA D NA
1 A2 aliquid T2 T1 T1 cs D D
1A2asolid T2 T1 T1 cs D D
1 A2 agaseous T2 T1 T1 CS D D
1 A2 abiomass T1 T2 T1 D s D
1 A2 b liquid T2 T T cs D
1A2bsolid T2 T T Cs D
1 A2 b gaseous T2 T1 T1 CS D
1 A2bother T2 T2 T1 Cs Cs D
1 A2 b biomass T1 T2 T1 D (&) D
1 A2cliquid T2 T1 T1 () D
1A2csolid T2 T1 T1 () D
1 A2 cgaseous T2 T1 T1 CS D
1 A2 cother T2 T2 T1 () cs D
1 A2 c biomass T1 T1,T2 T1 D CS,D D
1 A2dliquid T2 T1 T1 (&) D D
1A2dsolid T2 T1 T1 (&) D D
1 A2d gaseous T2 T1 T1 CS D D
1A2d other T2 T2 T1 (&) S D
1 A 2 d biomass T1 T1,T2 T1 D CS,D D
1A2eliquid T2 T T (& D D
1A2esolid T2 T T (& D D
1 A2 egaseous T2 T1 T1 (& D D
1A2eother T2 T2 T1 (@ (@ D
1 A2 e biomass T1 T1,T2 T1 D CS,D D
1A2fliquid T2 T1 T1 (&) D D
1A2fsolid T2 T1 T1 (&) D D
1 A2 fgaseous T2 T1 T1 cS D D
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Method Emission factor
Co; CH4 N0 Co; CH4 N.O

1A2fother T2 T2 T1 ) cs D
1 A2 fbiomass T1 T2 T1 D cs D
1A2g?7liquid T3 T3 T3 cs cs ()
1A2g7biomass T1 T3 T3 D CS cS
1 A2 g8liquid T2 T T Cs D
1A2g8solid T2 T T CS D
1A2g8gaseous T2 T1 T1 cs D D
1A2g8other T2 T2 T1 cs cs D
1A2g8biomass T 1,72 T1 D Cs.D D
1 A3 aaviation gasoline T2 T2 T2 CS CS CS
1 A3ajet kerosene T3 T3 T3 D CS CS
1A3b1gasoline T2 T3 T3 cs cs cs
1A3b 1 diesel oil T2 T3 T3 cs cs cs
1A3b1LPG T2 T3 T3 cs cs cs
1 A3 b1 gaseous T2 T3 T3 CS CS CS
1A3b1biomass T1 T3 T3 D Cs cs
1A3 b1 other T2 - - D - -

1A3b 2gasoline T2 T3 T3 cs () cs
1 A3 b 2 diesel oil T2 T3 T3 cs cs cs
1A3b2LPG T2 T3 T3 () cs cs
1 A3 b 2 gaseous T2 T3 T3 () cs cs
1 A3 b 2biomass T1 T3 T3 D Cs cs
1 A3b2other T2 - - D - -

1 A3 b 3gasoline T2 T3 T3 cs cs cs
1 A3 b 3diesel oil T2 T3 T3 cs cs cs
1A3b3LPG T2 T3 T3 cs cs cs
1 A3 b 3 gaseous T2 T3 T3 cs cs cs
1 A3 b 3 biomass T T3 T3 D cs cs
1 A3 b4gasoline T2 T3 T3 () cs cs
1 A3 b 4 biomass T T3 T3 D cs cs
1 A3 cliquid T2 T3 T3 cs cs cs
1 A3 csolid T2 T3 T3 cs cs cs
1 A3 cbiomass T1 T3 T3 D cs cs
1 A3 cother T2 - - D - -

1 A3 d gas/diesel oil T2 T3 T3 cs cs cs
1 A3d gasoline T2 T3 T3 cs cs cs
1 A3 dbiomass T1 T3 T3 D (@ cs
1 A3 dother T2 - - D - -
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Method Emission factor

Co; CH4 N0 Co; CH4 N.O
1A3e1gaseous T2 T1 T1 CS D D
1A3e2liquid T2 T2 T2 ) cs cs
1A3e2gaseous T2 T2 T2 cs cs cs
1A3e2other T2 - - (@ - -
1A4a1liquid T2 T1,T2 T (& CSs.D D
1A4a1solid T2 T T CS D D
1A4a1gaseous T2 T1 T1 cs D D
1A4 a1 other T2 T2 T1 cs cs D
1A4 a1 biomass T 1,72 T1 D Cs.D D
1A4b1liquid T2 1,72 T1 cs Cs.D D
1A4b1solid T2 T1 T1 cs D D
1A4b1gaseous T2 T1 T1 cs D D
1A4Db1 peat T1 T T D D D
1A4b1biomass T T1,T2 T D cs.D D
1A4b 2liquid T2 T3 T3 cs cs cs
1A4b2biomass T1 T3 T3 D cs cs
1A4b 2 other T2 - - cs - -
1A4c1liquid T2 1,72 T1 cs Cs.D D
1A4c1solid T2 T1 T1 cs D D
1 A4 c1gaseous T2 T1 T1 CS D D
1 A4 c1 biomass T1 T2 T1 D s D
1 A4 c2gasoline T3 T3 T3 s s cs
1 A4 c2diesel oil T3 T3 T3 cs cs cs
1 A4 c2biomass D T3 T3 D cs cs
1 A4 c2other T2 - - D - -
1 A5 b liquid T2 T3 T3 cs cs cs
1 A5 b biomass T T3 T3 D cs cs
1A5Db other T2 - - D - -

Consideration of point source emissions

For the following categories and pollutants, plant or boiler specific emission declarations are con-
sidered each year.

® 1.A.1.a Public Electricity and Heat Production (about 130 boilers): CO, SO, NOy

e 1.A.1.b Petroleum Refining (1 plant): SO, NO,, CO, VOC (“IE": reported under 1 B)

e 1.A2.alron and Steel (2 integrated iron & steel plants): CO,, CO, VOC, SO,, NOy

e 1.A.2.f Non-Metallic Minerals - Cement production (10 plants): CO,, SO, NO,, CO, VOC
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To avoid double counting of point source emissions with area sources (data from the national en-
ergy balance), the consistency of reported activity by plant operators with activity data from energy
statistics is checked. Reported data must not be greater than data from energy statistics for the re-
spective category (the correspondence of a plant to the specific energy balance sector is deter-
mined by identical NACE or ISIC-Codes). Only consistent and complete point source data are used
for inventory preparation. If point source data are not consistent, then data from the national en-
ergy balance are used.

Activity data and emissions of point source emissions declarations are checked by comparing im-
plied emission factors against IPCC default values or by comparing emissions to those of a simple
Tier 1 approach.

3.29.1 Consistency with the EU emission trading system (EU-ETS)

Currently the following industrial branches are fully covered by the national ETS:
®* 1.A.1.b Oil refineries
e 1.A2.a+2.C.1Iron and steel manufacturing industries

e 1.A.2.f Non-metallic mineral industries (cement, glass, lime, bricks and tiles, other ceramic
materials)

Combustion plants of other industrial branches (including power plants) are considered, if their
thermal plant capacity exceeds 20 MW, (excluding boilers < 3 MW, biomass-boilers and hazardous
and municipal waste incineration boilers).

The following branches have a high coverage of ETS installations:

e 1.A.1.a Public electricity and heat production (about 80 %). Covers about 95% of fossil fuels
(except waste)

e 1.A.2.d Pulp, paper and print (around 75 %)
e 1.A.2.c Chemicals (around 75 %)

Description of received ETS data

ETS data is submitted by means of a standard calculation sheet, which includes numerical data
about multiple fuels, processes and material flows. Additionally, a written QA/QC report has to be
submitted. National legislation (Emissionszertifikategesetz §7) allows the use of detailed ETS data
for reasons of inventory compilation.

For fuel combustion and industrial processes, the following numerical data is reported:
e Activity data: mass or volume of fuel consumption/process input material
e Net calorific value of fuel
e Oxidation factor of fuel/conversion factor of process material

e (CO; emission factor of fuel or process material

e Share of non-fossil CO, (biomass) in case of “non-traded fuels”
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For sites with complex material flows (e.g. refineries, iron and steel plants, chemical plants), carbon
mass balance data is reported alternatively:

e Activity data: mass or volume of material flow (may have a negative sign)
e Net calorific value of material
e Carbon content of material

e Direct CO; measurements

The ETS reports include data about “traded-fuels” (e.g. different types of coal and fuel oils, natural
gas) as well as “non-traded fuels” (e.g. industrial wastes, biomass). For each of the “traded fuels”, a
national default NCV and a national default CO, emission factor may be selected for emission calcu-
lation. For “non-traded fuels” (industrial waste, mostly used in cement industry), plant operators
have to make their own estimate of the carbon content and the NCV. However, carbon contents (t
C/t waste) and oxidation factors of common waste fuels (tyres, waste oil, plastics waste) used in the
cement industry are widely harmonized between different operators.

Methodology of ETS data consideration

ETS “bottom up” data since 2005 are used for calculation of emission data in categories 1.A.1, 1.A.2,
1.A.3.e and 1.A.4.a. About 200 plants report 800 fuel and material flows yearly, which are considered
in the inventory. From the year 2013 onwards, the scope of ETS has been expanded by natural gas
compressors used in energy industries (CRT 1.A.7.c and 1.A.3.e), smaller steel-works (CRT 7.A.2.a and
2.C), magnesite sinter plants (CRT 7.A.2.f and 2.A) and chemical industries (CRT 7.A.2.c and 2.B).

e Inaccordance with STATISTIK AUSTRIA, each plant is allocated to a NACE category of the
energy balance.

® Inaccordance with STATISTIK AUSTRIA, each reported fuel is allocated to a fuel type ac-
cording to the energy statistics system. For “non-traded fuels”, systematic errors of alloca-
tion have to be avoided as far as possible.

e ETS fuel masses/volumes and NCVs are used for activity data calculation. The remaining
activity data is calculated by means of remaining fuel masses/volumes and averaged NCVs
from the energy balance:

ActiVitycategory, fuel = (Energy_Balance_Activitycategory, fuel = ZI(ETS_ACtiVitypianti, fuer)) X Energy_Bal-
ance_NCViel + Zi(ETS_Activity planti, fuet X ETS_NCV pianti, fuel)-

e ETS CO,emissions are considered by fuel. The remaining CO, emissions are calculated by
remaining activity data and “national default” emission factors:
COxcategory, fuel = (Energy_Balance_Activitycategory, fuel = ZI(ETS_Activitypianti, fuel)) X Energy_Bal-
ance_NCViel X Default_EFsel + Zi(ETS_CO2zplant |, fuel)-

3.2.9.2 Choice of emission factors for stationary combustion

Emission factors for combustion plants are expressed as kg/GJ for CO; and as g/GJ for CH4 and g/GJ
for N,O. Please note that emission factors sometimes are different for different sectors because of
the different share of fuel combusted. E.g., the CO, emission factor for “hard coal” used in the en-

ergy industries is different from the factor used for manufacturing industry because different hard
coal types with different origin are used; “hard coal” is actually a group of different hard coal types.
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Emission factors may vary over time for the following reasons:

e The chemical characteristics of a fuel category varies, e.g. sulphur content in residual oil,
carbon content of coal, CH4 content of natural gas.

e The mix of fuels in the fuel category changes over time. If the different fuels of a fuel cate-
gory have different calorific values and their share in the fuel category changes, the calo-
rific value of the fuel category might change over time.

e The technical equipment of a combustion plant, which burns a specific fuel, changes over
time.

e Changes in technologies (rather relevant for air pollutants such as NOx, VOC or PM, )

References for country specific CO, default emission factors are included in national studies (Bun-
desministerium fur wirtschaftliche Angelegenheiten, 1990, Bundesministerium fUr wirtschaftliche
Angelegenheiten, 1996, BMWA, 2003, Umweltbundesamt, 2001b, Umweltbundesamt, 2004a). De-
tailed figures are included in the relevant chapters.

CO, emission factors for stationary sources per fuel type
Natural Gas (fossil)

For all sources of natural gas combustion, a CO, emission factor of 55.4 t CO./T) (Umweltbun-
desamt, 2001b) is applied for 1990-2018. For the year 2019 onwards, a factor of 55.6 t CO,/T] is ap-
plied.

In 2016, national gas supplier companies provided detailed data about natural gas composition
and heating values for the years 2013-2015 and a CO, emission factor of 55.4 t/T) and a net calo-
rific value of 36.4 MJ/Nm? has been calculated. The emission factor is in line with the emission fac-
tor used so far for emission calculations and valid until the inventory year 2018.

The CO; emission factor and the calorific value have been used as default values for ETS reporting
since 2016 and have been first published by the ministry of environment in January 2017. Updates
are planned to be published every three years.

In the year 2020, an updated (slightly higher) natural gas CO, emission factor (55.6 t CO,/TJ) has
been published (Bundesministerium fir Nachhaltigkeit und Tourismus, 2019), which is applied for
the years 2019 to 2021. In the follow up report (Bundesministerium fur Klimaschutz, Umwelt, Ener-
gie, Mobilitat, Innovation und Technologie, 2022), the CO, emission factor to be applied from 2022
to 2024 remains unchanged.

Table 31 shows the typical composition of natural gas as reported by the main national natural gas
supplier for 2021.

Table 31:  Typical natural gas composition of Austrian main supplier 2021 (NCV = 36.68 MJ/Nm>).

Component % Volume
CH4 95.64
CoHe 2.86
C3Hs 0.34

n-CsH1o 0.05
i-C4H1o 0.06
n-CsHq2 0.01
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Component % Volume
i-CsHq2 0.01
CeH1at 0.02

CO; 0.47
N2 0.52
0, 0.75

Liquid fuels (fossil)
Fuel oil: Depending on the sulphur content three fuel oil categories are considered in the inventory.

Gasoil, Diesel Oil, Liquefied Petroleum Gas (LPG): CO, emission factors are taken from (Bundesminis-
terium fUr wirtschaftliche Angelegenheiten, 1996).

Refinery Gas: The CO; emission factor is based on plant specific measurements.

Solid fuels (fossil)

Coal: CO, emission factors are based on elemental analysis with the assumption that 100% of car-
bon is released as CO; (Bundesministerium fur wirtschaftliche Angelegenheiten, 1996). Values origi-
nate from the study (HACKL, A. & MAUSCHITZ, G., 1996), where the EF are based on the elemental
analysis for different coal types.

Peat (fossil)
A default emission factor of 106 t/T] for peat is taken from the IPCC 2006 Guidelines.

Municipal Solid Waste, MSW (partly fossil)

For the years 1990 to 2004, the fossil carbon content for MSW is taken from (Umweltbundesamt,
2003a). A fraction analysis of the typical wet MSW for Vienna*® was performed by the local waste au-
thority MA 48 of Vienna in 1997/1998.

The fossil and non fossil carbon content of each fraction is taken from (OKOINSTITUT, 2002). This
leads to a fossil share of 45% of the overall carbon content of 261 kg C/t MSWwet matter. The CO>
emission factor was converted into t CO./T) by means of a net calorific heating value of 8.81 GJ/t.
The calculated CO, emission factor for MSW is 48.88 t/T). The emissions factor has been applied for
the years 1990 to 2004.

From the year 2005 onwards, an updated MSW CO, emission factor of 43.45 t CO,/T] is applied for
the sum of renewable and non-renewable MSW. The updated emission factor is based on a new
study (Umweltbundesamt and TU Vienna, 2019). Emission factors were derived from a methodol-
ogy worked out by the Technical University of Vienna (TU Vienna, 2015) and available MSW fraction
analyses. The methodology of TU Vienna uses CO; stack measurements as well as available input
and output process measurement parameters of the plants. These plant specific measurements
have been used to validate a methodology based on MSW fraction analysis (manual sorting of frac-

46 Until 1998 incineration of MSW in Vienna took place only at the one plant where the analysis was performed; in
2003 73% of total MSW in Austria was combusted in this plant, the value was applied to total MSW combustion in
Austria.
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tions such as paper, kitchen and garden waste, packaging plastics, packaging glass, metals) to cal-
culate the total carbon content and the fossil share of carbon. The resulting emission factor was
derived from MSW sorting analysis of several years.

Activity data is taken from the energy balance, where the fossil (non renewable) part together with
CO,, N2O and CH4 emissions is allocated to 1.A.71.a-other fossil fuels and the biogenic (renewable)
part together with CO, from biomass, N,O and CH,4 emisions is allocated to 1.A.7.a-biomass. The
sum of both parts is consistent with the sum of renewable and non-renewable energy consump-
tion as reported in the energy balance. However, the shares of the non-renewable (fossil) and re-
newable (biomass) parts of energy consumption used within the inventory are not consistent with
the energy balance but are calculated by the heating values of the different MSW fractions as pro-
vided in the study (Umweltbundesamt and TU Vienna, 2019). The calculated share of the non-re-
newable part used for the inventory results to 52.1% while the calculated share of the energy bal-
ance lies between 56% and 65% (e.g. about 60.2% for the years 2021 to 2022, 65.3% for the year
2005, 62% for the year 1990). Because the selected CH4 and N,O emission factors for both parts are
identical, the selected share does not affect total emissions of both parts.

Industrial Waste (partly fossil)

The main share of industrial waste is used in cement and chemical industry for the purpose of en-
ergy recovery. For cement industry emission factors are based on the studies (Hackl, Mauschitz,
1995, 1997, 2001, 2003, 2007) and (Mauschitz, 2004, 2009, 2010-2023) which include information
about fractions and carbon contents. Details about emissions from cement industry are given in
Chapter 3.2.11.2.

The fractions and the specific carbon contents of waste incinerated in hazardous waste incineration
plants (rotation kilns), chemical industry, pulp and paper industry and wood products manufactur-
ing industry are not reported within the ETS and therefore are unknown.

Until the submission 2019, a CO, emission factor of 104.17 t/T) had been applied for those un-
known waste fractions. Within (Umweltbundesamt and TU Vienna, 2019) the Technical University of
Vienna (TU Vienna) presented an emission factor, which better reflects actual known dependencies
of heating value, water content and carbon content of waste fuels. TU Vienna also carried out stack
measurements and input analysis of a hazardous waste incineration plant, which shows that the
factor represents a “conservative approach” (high certainty that under-estimation does not occur).
The proposed CO; emission factor is 75 t/T) and has been applied for the whole time series since
1990.

Sewage Sludge (non fossil)

Sewage sludge is incinerated in one waste incineration plant and a couple of public power plants.
The default CO; emission factor of 112 t/T) has been selected from the IPCC 2006 Guidelines.

Black Liquor (non fossil)

Black liquor is incinerated in pulp and paper industry and in wood products manufacturing indus-
try. The default CO, emission factor of 95.3 t/T) has been selected from the IPCC 2006 Guidelines.
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Biogas, Sewage Sludge Gas, Landfill Gas (non fossil)

Biogas reported by (IEA/Eurostat JQ, 2024) is used for energy recovery in all subcategories of Cate-
gory 1.A. The default CO, emission factor of 54.6 t/T) has been selected from the IPCC 2006 Guide-
lines.

Biogas is also fed into the public natural gas network or local biogas networks but reported sepa-
rately in the energy balance. The biogas fed into the public gas network must meet special require-
ments with regard to purity and calorific value.

(see http://www.biogas-netzeinspeisung.at/rechtliche-planung/index.html).

3.29.3 CO;emissions reported by the EU-ETS

The following Table 32 shows certificated CO, emissions from the ETS (Umweltbundesamt, 2024d)
and their allocation to IPCC categories. The allocation does not always follow the category reported
by plant operators but is harmonized by means of reported NACE-codes and therefore harmonized
with energy statistics. Minor process related emissions which could not be allocated to a specific
category (e.g. carburisation material, pyrolisis material) have been allocated to category 1.A.2.8.8

Table 32:  2005-2023 CO: emissions [kt] as reported under the EU-ETS.

Category 2005 2010 2018 2019 2020 2021 2022 2023
Total ETS1) 33373 30855 28345 29482 26982 28662 26603 24386
1.A FUEL COMBUSTION ACTIVITIES 20760 17836 15593 15745 14112 14072 12812 11174
1.A1.a Public Electricity and Heat Production 11482 9335 5420 5667 4386 4379 4445 3226
1.A1b Petroleum refining 2827 2724 2824 2791 2732 2750 2255 2580
1A C Manufacture of Solid fuels and Other 43 47 175 180 159 163 180 143

Energy Industries
1.A2.a Iron and Steel 1163 893 1501 1513 1493 1550 1437 1406
1.A2.b Non-ferrous Metals 0 0 50 50 51 52 50 46
1.A.2.c Chemicals 665 654 1109 1187 1112 1065 954 851
1.A2d Pulp, Paper and Print 2245 2044 1474 1417 1377 1378 1094 875
1A2e Food Processing, Beverages and To- 316 352 280 257 249 237 263 254

bacco
1.A2f Non-metallic minerals 1656 1528 1694 1664 1654 1682 1579 1378
1.A.2.88 Other: Stationary 340 245 433 422 375 403 371 364
1.A3.e Pipeline compressors 0 0 587 547 475 378 152 24
1.A4d.a Commercial/Institutional 22 15 47 49 48 36 31 28
2 INDUSTRIAL PROCESSES 12613 13020 12752 13738 12870 14590 13792 13213
2.A1 Cement Production 1797 1622 1827 1771 1821 1889 1832 1543
2.A.2 Lime Production 579 574 511 544 521 585 548 521
2.A3 Glass Production 35 40 38 41 39 36 35 35
2.A4 Other Process Uses of Carbonates 438 395 470 397 388 453 417 387
2.B.1 Ammonia Production 0 0 358 521 491 501 419 447
2.B.10 Other Chemical Industry 0 0 114 122 124 121 122 90
2.C1 Steel 9764 10388 9431 10339 9482 11002 10414 10188
2.C3 Aluminium Production 0 0 4 4 4 5 4 4

" These data do not include N,O emissions from nitric acid production.
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CO; emission factors reported within the ETS

Table 33 and Table 34 show the implied CO; emission factors reported within the ETS by fuel and
SNAP category for the recent reported year. In some cases, rather small fuel consumption was re-
ported for specific categories. This may lead to significant errors in implied emission factor calcula-
tion (e.g. diesel, gasoil) because within the ETS CO; emissions are rounded to the nearest ton
whereas reported fuel consumption is not rounded.

Table 33: 2023 CO2z implied emission factors calculated from ETS data. Coal, Petrol Coke, Waste and Natural

Gas.
SNAP 105A 107A 110A 301A
102A Brown Coke Oven Petrol 115A Natural
Hard Coal Coal Coke Coke Ind. Waste Gas
Weighted average 92.69 96.92 111.96 96.10 81.51 55.76
010101 Public Power plants - - - - - 55.60
>= 300 MWth
010102 Public Power plants - - - - 106.20 55.60
>=50 MWth <300 MWth
010103 Public Power plants - - - - - -
<=50 MWth
010201 Public District Heating - - - - - 55.60
plants >= 300 MWth
010202 Public District Heating - - - - - 55.60
plants >= 50 MWth < 300 MWth
010203 Public District Heating - - - - - 55.60
plants <50 MWth
010301 Refinery - - - 129.93 - 55.60
010504 Other Energy Industries - - - - - - 55.60
Gas Turbines
010506 Pipeline Compressors - - - - - 55.22
020103 Commercial plants - - - - 64.52 55.60
<50 MWth
0301 Industry - Steel - - - - - 55.60
0301 Industry - Non ferrous met- 94.00 - 104.00 - 73.76 55.60
als
0301 Industry - Chemicals 95.52 - - - 95.78 55.60
0301 Industry - Pulp and Paper 93.20 - - - 115.08 55.60
0301 Industry - Food and - - 108.41 - 68.65 55.60
Beverages
03010 Industry - Other - - - - 94.84 55.60
030311 Cement kilns 94.02 96.60 - 94.69 79.84 55.60
030312 Lime kilns - 98.16 - 95.02 - 55.60
030317 Glass 128.42 - 104.00 - - 55.60
030319 Bricks and Tiles 94.00 97.53 - - 43.80 55.60
030323 Dolomite Treatment - - - 96.53 70.00 55.60
030326 Integrated Iron & Steel 92.67 - 112.06 - 80.80 57.26
works
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Table 34: 2023 CO: implied emission factors calculated from ETS data. Oil products.

SNAP 203B 203D 224A
light fuel Heavy fuel 204A 2050 other lig- 303A
oil oil Gasoil Diesel uid LPG
Weighted average 77.75 79.64 74.97 72.76 69.03 67.44
010101 Public Power plants - - 75.00 73.70 - -
>= 300 MWth
010102 Public Power plants - - 75.00 73.70 - -

>= 50 MWth <300 MWth

010103 Public Power plants - - - - - -

<=50 MWth

010201 Public District Heating - - 75.00 73.70 - -
plants >= 300 MWth

010202 Public District Heating 77.00 80.32 75.00 73.70 - -
plants >= 50 MWth < 300 MWth

010203 Public District Heating 77.00 - 64.66 73.70 - -
plants < 50 MWth

010301 Refinery - 79.65 - 73.70 - 67.98
010504 Other Energy Industries - - - - 71.31 - -
Gas Turbines

010506 Pipeline Compressors - - - 67.18 - -
020103 Commercial plants - - - - 70.87 -
<50 MWth

0301 Industry - Steel - - - 73.70 - -
0301 Industry - Non ferrous metals - - - 73.70 - -
0301 Industry - Chemicals - 80.90 75.00 73.70 67.50 -
0301 Industry - Pulp and Paper 78.00 78.00 75.00 73.70 - -
0301 Industry - Food and Bever- - - 75.00 73.70 - -
ages

03010 Industry - Other - - 75.00 73.70 - 64.00
030311 Cement kilns 78.00 78.00 74.91 - - -
030312 Lime kilns - - 75.00 73.70 - -
030317 Glass - - 75.00 73.70 - -
030319 Bricks and Tiles 78.00 78.00 75.00 73.70 - -
030323 Dolomite Treatment 78.00 78.00 75.00 73.70 - 64.00
030326 Integrated Iron & Steel 78.00 - 75.00 - - -
works

3.2.9.4 Choice of activity data for stationary sources

Activity data used for estimating emissions in the sectoral approach is taken from the energy bal-
ance as well as information on the last revision of the national energy balance.

The national energy balance is provided by Statistik Austria (Statistik Austria, 2024d, IEA/Eurostat
JQ, 2024). The net calorific values (NCV) used for converting mass or volume units of the fuel quan-
tities into energy units [T]] are provided by Statistik Austria.
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In the sectoral approach of Category 7.A, only the fuel quantities that are combusted are relevant
and thus considered for emission calculation. Quantities not considered are: non-energy and feed-
stock use, international bunker fuels, transformation and distribution losses, transformations of
fuels to other fuels like hard coal to coke oven coke and internal refinery processes which have
been added to the transformation sector of the energy balance.

Potential emissions from non-energy and feedstock fuel use are considered in the corresponding
IPCC categories as described in chapter 3.2.3.

3.2.10 Energy Industries (CRT Category 1.A.1)

3.2.10.1 1.A.1.a Public Electricity and Heat Production
Key Sources: CO, from 1.A.1.a gaseous, liquid, solid and other fossil fuels

Category 1.A.1.a Public Electricity and Heat Production covers emissions from fuel combustion in
public power and heat plants. The share in total GHG emissions from sector 7.A is 21.4% for the
year 1990 and 10.3% for the year 2023. The increased CHsand N,O emissions are mainly due to in-
creased biomass combustion in plants smaller than 50 MWip.

Methodology

For the years 1990 to 2004, the IPCC Tier 2 methodology is applied by using activity data from en-
ergy balance and national CO, default emission factors.

For the years 2005-2023, CO, emissions from plants having a total boiler capacity of >= 20 MW, are
taken from ETS reports and CO, emissions from plants < 20 MW, are calculated by means of na-
tional default emission factors and the remaining fuel consumption of the energy balance. Coal con-
sumption is fully covered by the ETS. The general methodology is described in chapter 3.2.1.2.

Emission factors

National CO; emission factors are taken from (Bundesministerium fur wirtschaftliche Angelegen-
heiten, 1990, Bundesministerium fir wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,
2001a, Umweltbundesamt, 2002). The selected emissions factors for 2023 as well as the national
default emission factors are listed in the following table. The CO, emission factor for municipal solid
waste for the years 1990 to 2004 is taken from (Umweltbundesamt, 2003a) and for the years 2005
onwards it is taken from (Umweltbundesamt and TU Vienna, 2019). The CO, emission factor for in-
dustrial waste is also taken from (Umweltbundesamt and TU Vienna, 2019).

Table 35:  Default emission factors of Category 1.A.1.a for the year 2023.

Default CO; CH4 N0
Fuel [t/T)] [kg/T)] [kg/T)]
Light Fuel Oil in plants > 50 MWth 77.00 3.00 0.60
Heavy Fuel Oil in plants = 50 MWth 80.00 3.00 0.60
Fuel Qil in plants < 50 MWth 78.00 3.00 0.60
Gasoil 75.00 3.00 0.60
Diesel oil 75.00 3.00 0.60
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Default CO; CH4 N0
Fuel [t/T]] [kg/T)] [kg/T)]
Liquified Petroleum Gas 64.00 1.00 0.10
Hard coal in power and CHP plants 95.00 1.00 1.50
Hard coal in district heating plants. 93.00 1.00 1.50
Lignite and brown coal in power and CHP plants = 50 MWth 110.00 1.00 1.50
Lignite and brown coal in district heating plants = 50 MWth 108.00 1.00 1.50
Lignite, brown coal and brown coal briquettes in plants < 50 MWth 97.00 1.00 1.50
Natural Gas 55.60 1.00 0.10
Fuel Wood 112.00" 30.00 4.00
Wood Waste 112.00" 10.00 4.00
Sewage Sludge 112.00" 12.00 4.00
Biogas, Sewage Sludge Gas, Landfill Gas 54.60" 1.00 0.10
Municipal Solid Waste 1990-2004: renewable and non-renewable 48.88 12.00 4.00
Municipal Solid Waste 2005 onwards: renewable and non-renewable 43.45 12.00 4.00
Municipal Solid Waste implied emission factor: non renewable 83.46 12.00 4.00
Municipal Solid Waste 2005 onwards: renewable 108.58" 12.00 4.00
Industrial Waste 75.00 12.00 4.00

" Reported as CO emissions from biomass.

1.A.1.a - Biomass - implied emission factors for CO,, N,O and CH,

Following a recommendation of the 2023 UNFCCC review, the fluctuations in the trends of 1.A.7.a
biomass CO,, CH4 and N>O implied emission factors are explained in Annex 3.1.

Activity data

Total fuel consumption of Category 1.A.1.a is taken from (IEA/Eurostat JQ, 2024, Statistik Austria,
2024d).

Fuel consumption in the public electricity sector varies strongly over time. The most important rea-
son for this variation is the fact that in Austria up to 78% of yearly electricity production comes
from hydropower. If production of electricity from hydropower is low, production from thermal
power plants is high and vice versa.

The following Table 36 presents the gross electricity and heat production of public power and dis-
trict heating plants. Increasing district heat production is mainly generated by new biomass (local)
heat plants and by waste incineration. The share of combined heat and power plants (CHP genera-
tion) is increasing and leads to higher efficiency of energy generation. The year 2010 shows a his-
toric maximum of about 19 TWh electricity production from fuel combustion. In the year 2012 elec-
tricity production from hydro plants reached a historic maximum of 47.2 TWh and contributed to
74% of total production. District heat production in 2023 was 7% lower than in 2022, mainly be-
cause of a lower heating demand (3.1% less heating degree days).
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Table 36:  Public gross electricity and heat production.

Year Public gross electricity production [GWh] Public Heat
Combustible Production [TJ] by
Total Hydro" Fuels Geothermal Solar Wind Combustible Fuels
1990 43 403 30111 13292 0.000 0 0 24 427
1995 47 580 35431 12147 0.000 1 1 34 426
2000 52810 41131 11 609 0.000 3 67 42197
2005 58 518 38 205 18 958 2.302 21 1331 54 424
2010 61571 40 500 18916 1.398 89 2064 70 415
2011 56 270 36 815 17 344 1.053 174 1936 70399
2012 64 030 47 204 14 025 0.677 337 2463 74 061
2013 60 239 45 226 11234 0.306 626 3152 75274
2014 57 742 44 270 8 840 0.384 785 3 846 69 707
2015 57 455 40102 11575 0.061 937 4840 72314
2016 60 429 42 482 11617 0.021 1096 5235 74159
2017 63114 41 697 13576 0.091 1269 6572 76 620
2018 60 631 40745 12 400 0.239 1455 6 030 74087
2019 66268 43669 13 446 0.200 1702 7 450 73573
2020 64 721 44 838 10997 0.073 2043 6792 73971
2021 60 131 42 271 11 009 0.031 107 6 740 80763
2022 58 089 38872 11791 0.002 179 7 242 72 838
2023 60 951 44199 8 464 0.005 247 8 037 67 450

" including pumped storage

As shown in Table 37 electricity supply increased by 11.3 TWh since 2000 of which approx. 80% has
been supplied by additional imports until 2008. The year 2009 shows falling electricity consumption
(supply) but an increase of production, mainly by hydropower. The year 2015 shows an historical
maximum of net imports which contributed to 15% of total electricity supply. After a long period of
net imports, a small amount of net exports was recorded for the first time in 2023.

Table 37:  Electricity supply, gross production, imports, exports and net imports [GWh].

Year Electricity [GWh]
Supply” Gross production?  Imports Exports Net Imports®

1990 46 489 50 294 6 839 7298 -459

1995 50979 56 225 7287 9757 -2470

2000 55750 61257 13824 15192 -1 368

2005 62 948 66 833 20355 17732 2623

2010 65523 71128 19909 17 472 2437

2011 65 702 65 813 24977 16777 8199

2012 66 690 72 603 23430 20 627 2803
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Year Electricity [GWh]

Supply? Gross production? Imports Exports Net Imports®
2013 67 048 68 357 24960 17 689 7270
2014 65977 65439 26712 17 437 9275
2015 67 021 65299 29389 19328 10 062
2016 67 866 68 308 26 366 19 207 7159
2017 69 029 71324 29362 22817 6 546
2018 69192 68 618 28 076 19129 8947
2019 69 332 74 234 26 047 22918 3129
2020 66 936 72 558 24522 22327 2196
2021 70108 70 887 26 436 18 893 7543
2022 69 353 69193 28 595 19 890 8705
2023 67 089 74 459 21550 21622 -72

" Excluding own use and heat pumps, boilers and pumped storage use. Including losses
2 Public and autoproducer gross production
3 Negative values for net imports mean net imports

Recalculations

Recalculations of activity data are following the revisions of the energy balance as described in An-
nex 3.

Sector specific QA/QC procedures

Large point source data are used for validation of energy consumption. Until the year 2007 the Um-
weltbundesamt operates a database to store boiler specific data, which is called ,Dampfkesseldaten-
bank” (Umweltbundesamt, 2007) which includes fuel consumption, CO, NOy, SOx and dust emis-
sions from boilers with a thermal capacity greater than 20 MW which data is used for the years 1990
to 2007. These data are used to generate a sectoral split of the categories Public Power and District
Heating each into the two categories > 300 MW and > 10 MW to 300 MW of thermal capacity. Cur-
rently about 65 boilers between 10 and 950 MW, are considered in this approach. Large point
source activity data from 2005 onwards is considered from ETS reporting.

The remaining fuel consumption (= total consumption minus consumption of large point sources)
is the activity data for boilers smaller than 10 MW.

3.2.10.2 1.A.1.b Petroleum Refining
Key Sources: CO, from 1.A.1.b gaseous and liquid fuels

Category 1.A.1.b Petroleum Refining enfolds emissions from fuel combustion, flaring and thermal
cracking of the only petroleum refining plant in Austria. Fugitive CH4 emissions are included in cate-
gory 1.B.2.a Fugitive Emissions from Fuels - Oil - Refining/storage. Since 2003 the plant has been up-
graded which increases CO, emissions from bitumen blowing and hydrogen production.

The share in total GHG emissions from sector 7.A is 4.6% for the year 1990 and 5.9% for the year
2023. Crude oil input was 8 megatons in 1990 and 8 megatons in 2023.
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Methodology

The IPCC Tier 2 methodology is used. For calculation of CO; emissions, plant specific emission fac-
tors are used. For calculation of N,O and CH4 emissions, the default emission factors from the IPCC
2006 Guidelines have been selected.

The carbon contents of gaseous, liquid and solid fuel types are reported by the plant operator. The
fuel groups do not correspond with IPCC definitions, e.g. gaseous fuels include refinery gas which
is, according to IPCC definition, a liquid fuel.

Table 38:  Carbon content per fuel group for petroleum refining.

Carbon Content
Fuel-type [t CO./t fuell]  Associated IEA-Fuels

Gaseous 2.683 Natural Gas, Refinery Gas

Liquid 3.047 Residual Fuel Qil, Gas Oil, Diesel, Petroleum, Jet Gasoline, Other Oil Prod-
ucts, LPG

Solid 3.430 Petrol coke (FCC-coke)

For 1990 to 2001, CO, emissions are calculated by multiplying activity data from the energy balance
by the emission factors in Table 38. CO, emissions 2002 to 2005 are reported by the Austrian Asso-
ciation of Mineral Qil Industries and are consistent with ETS 2005 data. From the year 2006 on-
wards, reported ETS data is used.

To be consistent with IPCC fuel group definition, total CO, emissions are disaggregated to the IEA
fuel types (see column “Associated |IEA-fuels”) by using default emission factors for industrial boilers,
subtracting the calculated CO, emissions from total CO, emissions, and associating remaining CO,
emissions to refinery gas. The resulting |IEF for refinery gas is presented in Table 39. The IEF fluctua-
tions reflect changes in refinery gas composition.

Table 39:  Implied emission factors for refinery gas.

Year(s) t CO/T)
1990 65.8
1995 82.3
2000 60.5
2001 54.0

2002-2023 64.0

For corresponding crude oil input data which may be used as an indicator over time series refer to
description of category 1.B.2.a Oil.
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Table 40:  Emission factors of Category 1.A.1.b.

Fuel €O, [t/T]] N.O [kg/TJ] CH, [kg/T)]
Residual Fuel Oil 80.00 0.60 3.00
Gas oil 75.00 0.60 3.00
Diesel 78.00 0.60 3.00
Other Oil Products 78.00 0.60 3.00
Petrol Coke 100.88 0.60 3.00
Refinery gas 64.00 0.10 1.00
LPG 64.00 0.10 1.00
Natural Gas 55.60 0.10 1.00
Activity data

Fuel consumption is taken from (IEA/Eurostat JQ, 2024) except for the years 1999 to 2005, where
petrol coke is additionally counted in other oil products (1999: +63 kt, 2004: +59 kt) to obtain con-
sistency with plant specific activity data reported in the “Dampfkesseldatenbank” (Umweltbun-
desamt, 2007).

Sector specific QA/QC procedures

A simple mass balanced input/output validation of energy balance data has been performed which
shows a plausible and time series consistent correlation of the input and output material flows as
shown in the following table. The last line shows the difference between input and output. Natural
gas consumption is not considered in this approach.

Table 41:  Refinery input/output mass balance.

?I"(:]te”a' flow 1990 1995 2000 2005 2010 2017 2018 2019 2020 2021 2022 2023

Total Input 9062 9259 8887 9233 8457 8948 9576 9952 8871 8832 6502 8977

Crude oil 7952 8619 8240 8743 7719 8064 8970 9124 8168 8243 5617 8022
NGL 41 43 107 78 134 37 18 16 14 11 11 10
Feedstocks 1069 597 540 362 325 552 293 501 421 268 658 519
Biofuel 0 0 0 50 279 294 294 31 267 310 215 427
(blending)

Total Output 8864 9013 8620 9086 8335 8791 9460 9842 8706 8676 6377 8666
Fuel oil 1913 159 1075 1360 934 839 710 735 737 645 778 1019
Gas oil 1239 1454 1062 997 795 662 581 476 592 387 261 369
Diesel 1531 1920 2662 2931 2741 3319 3472 3703 3202 3329 1883 2942
Other Kero- 31 8 1 1 3 15 26 15 13 9 27 26
sene

Aviation 291 420 544 592 476 613 760 893 362 344 404 708
kerosene

Aviation gaso- 0 0 0 0 0 1 1 1 1 1 1 1
line
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?:'(:]te”a' flow 1990 1995 2000 2005 2010 2017 2018 2019 2020 2021 2022 2023

Motor gaso- 2631 2276 1815 1798 1589 1782 2030 2075 1805 1870 1389 1764
line

White spirit 0 5 0 0 70 0 0 0 0 0 0 0
Bitumen 269 254 343 366 292 306 369 395 424 440 236 400
Other petro- 7 29 15 87 172 27 21 23 45 46 26 42
leum prod-

ucts

Naphtha 475 621 710 472 720 804 1028 1006 1051 1087 822 790
LPG 47 60 34 107 87 102 111 137 117 150 106 138
Refinery gas 373 305 312 309 392 262 281 316 284 296 389 415
Petroleum 57 66 48 66 62 59 71 67 73 74 56 55
Coke (FCQ)

Input-Output 198 246 267 147 123 157 115 11 165 156 124 311

Recalculations

No recalculations have been carried out in this year's submission.

Planned improvements

No improvements are planned.

3.2.10.3 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries
Key Source: CO,from 1.A.1.c gaseous fuels

Category 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries enfolds emissions from fuel
combustion in the oil and gas extraction sector (reported by companies as ‘own use’), compressors
used for natural gas storage tanks and fuel use of gas processing facilities (‘gas refineries’). For
1990 to 1995 transformation losses/own use in gas works are included too. The share in sector 1.A
overall GHG emissions is 1% for the year 1990 and 0.4% for the year 2023.

Methodology

Calculation of CO; emissions are following a Tier 2 methodology and calculation of CH4 and N.O
emissions are following a Tier 1 methodology.

For 2005 onwards, CO, emissions and activity data of natural gas storage compressors are taken
from ETS data.

Emission factors

CO; emission factors are taken from studies (Bundesministerium fur wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium flr wirtschaftliche Angelegenheiten, 1996).

For calculation of N2O and CH4 emissions the default emission factors from the IPCC 2006 Guide-
lines have been selected.
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Table 42:  Emission factors of Category 1.A.1.c.

Fuel €O, [t/T]] CH, [kg/T)] N,O [kg/T)]
Natural Gas 55.60 1.00 0.10
Heavy Fuel Oil 78.00 3.00 0.60

Activity data
Fuel consumption is taken from (IEA/Eurostat JQ, 2024).

Transformation losses in gas works are calculated by subtracting final energy use from transfor-
mation input. Since the energy balance (IEA/Eurostat JQ, 2024) does not report gas works gas, activ-
ity data is taken from the ‘Austrian Energy Balance’ (Statistik Austria, 2024d), which is structured dif-
ferently but consistent with (IEA/Eurostat JQ, 2024).

Recalculations

Natural gas consumption of gas supply companies (reported as transformation input for district
heating and already included in public district heating plants 1.A.1.a) has been moved from cate-
gory 1.A.1.c to category 1.A.2.g.viii for the years from 2011 onwards (approx. 130 kt CO, from natural
gas in 2022), as the offset quantity was previously deducted from category 1.A.2.g.viii. This im-
proved consistency with the energy balance at sector level.

3.2.10.4 1.A.1.c.iii Other energy industries - charcoal production

CH4 emissions from Charcoal production are included in 1.A.1.c.iii Other energy industries - biomass.

Methodology

Calculation of CH4 emissions from charcoal production is following a Tier 2 methodology.

For the most recent years (2005 to latest inventory year) Austria uses the data from the National
Energy Balance to calculate emissions from charcoal production

For the years 1990-2004 an average production amount of 1 000 t was assumed, as the National
Energy Balance only provides data for this fuel category starting from 2005. Although the IEA Joint
Questionnaire figures also do not show indigenous production for the years prior to 2001, it is un-
likely that there was no traditional charcoal production based on wood as feedstock at all as char-
coal is produced within small communities for many decades mainly to keep this old tradition in
rural areas as a cultural heritage. Hence, it is reasonable to assume a constant charcoal production
for the years before 2001. In Table 43 the activity data of charcoal production is presented.
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Table 43:  Activity data (charcoal produced) and CH4 emissions for Fugitive Emissions from Solid Fuel Trans-
formation 1990-2023.

Year Charcoal production (in t) Charcoal [T]] CH,4 emissions [kt]
1990 1000 31 0.031
1995 1000 31 0.031
2000 1000 31 0.031
2005 1101 34 0.034
2010 1181 37 0.037
2011 1130 35 0.035
2012 1377 43 0.043
2013 1269 38 0.038
2014 1263 36 0.036
2015 1447 41 0.041
2016 1382 41 0.041
2017 1222 35 0.035
2018 1379 39 0.039
2019 1425 40 0.041
2020 1442 41 0.041
2021 1463 42 0.042
2022 1096 32 0.032
2023 1034 30 0.030

For calculating the emissions, Austria is using a constant country specific NCV of 30 M)/kg from its
National Energy Balance. Due to the absence of measurements which are needed to derive a coun-
try specific emission factor, the default emission factor of the revised IPCC 1996 Guidelines (Table
1-14) has been applied for CH4 (1 000 kg/T}).

3.2.11 Manufacturing Industries and Construction (CRT Category 1.A.2)

3.2.11.1 1.A.2.alron and Steel
Key Sources: CO, from 1.A.2.a gaseous and solid fuels

Category 1.A.2.a Iron and Steel enfolds emissions from fuel combustion in iron and steel industry.
CO, emissions from ore reduction in blast furnaces are included in category 2.C.7.b Pig Iron. The
share in total GHG emissions from Sector 7.A is 3.5% for the year 1990 and 3.9% for the year 2023.

Methodology

Two iron and steel production sites (the only operating blast furnaces in Austria) are considered as
point sources. For 1990 to 2002, CO, emissions and fuel consumption from these two plants were
reported by the plant operator. The reported fuel consumption of the two plants is subtracted
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from total fuel consumption for iron and steel production in Austria and the resulting fuel con-
sumption is considered as area source. For the area sources an IPCC Tier 2 methodology was ap-
plied for all GHGs.

CO,, NMVOC, CO, NOy and SO, emissions are reported by the two Austrian iron and steel plants,
together with their coal, fuel oil and natural gas fuel consumption. The emissions declaration in-
cludes emissions from natural gas consumption not included in the ETS.

The methodology of separating process CO, emissions from total integrated steel plants’ CO, emis-
sions is also explained in the methodology chapter of category 2.C.7. 100% of natural gas consump-
tion and a share of coke oven gas consumption are considered within category 1.A.2.a while 100%
of solid, liquid and other fuels and a share of coke oven gas are considered as reducing agents in
blast furnaces and therefore CO, emissions are reported under category 2.C.7. Activity data of nat-
ural gas is taken from plant operator emission reports and includes fuel consumption which is not
considered under the ETS. CO, emissions from coke oven gas are calculated by subtracting emis-
sions from reducing agents and emissions from natural gas from total CO, emissions. The method-
ology of calculating CO, emissions from reducing agents is partly a tier 1 method using default
emission factors and reported consumption data as well as data from the energy balance while EU-
ETS reporting is based on a detailed mass balance. The resulting methodological uncertainty be-
tween the two approaches is therefore fully reflected in the CO, emissions from coke oven gas
which is the main reason of the fluctuating trend of 7.A.2.a solid fuels.

The CO, emission factor for natural gas is taken from (Bundesministerium fur wirtschaftliche Angel-
egenheiten, 1996). For coke oven coke, a default emission factor of 25.8 t C/TJ (94.6 t CO./T)) has
been selected.

CO, emissions of integrated steel plants 1990 to 2002 and 2005 onwards are reported by plant op-
erators.

N,O and CH. emissions are calculated by means of a Tier 1 methodology.

Point source CO, emissions 2003 and 2004

Since for the years 2003 and 2004 no point source CO; emissions have been reported by plant op-
erators, the Umweltbundesamt performed calculations on the basis of 2000 to 2002 data by means
of a simple approach: Activity data reported by plant operators are multiplied by national default
emission factors. The resulting emissions are those from blast furnaces and autoproducer power
plants. CO, emissions from coke ovens (2004: 285 kt) are estimated by means of coke oven output
and an emission factor of 0.2 t CO,/t coke which is equal to 5% transformation losses.

Mass balance of integrated iron and steel plant

The following Figure 11 shows a flow chart of a integrated iron and steel plant representing the
mass balance which is used for reporting under the ETS. The grey shaded area illustrates the most
important facilities and the interior fluxes between them, although the real conditions are even
more complex. The outside parts of the figure shows the carbon containing inputs and outputs of
fuels and materials as reported under the ETS. The fuel Input and the internal transformation pro-
cesses between fuels (e.g. coke oven coke, blast furnace gas, coke oven gas, blast furnace gas,
waste gas from basic oxygen furnaces) are reported in the energy balance. CO, emissions from re-
ducing agents (coke oven coke, hard coal, fuel oil, waste oil, plastics waste, tar) which are used in
the blast furnace as well as the net CO, emissions from carbon containing material input such as
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iron ore, scrap and electrodes as well as output material such as steel and pig iron are reported un-
der CRT category 2.C.1. CO, Emissions from natural gas and coke oven gas are reported under CRT
category 1.A.2.0.

Figure 11:  Mass balance of integrated Iron and Steel plant.

Mass balance of integrated Iron and Steel plant
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The following table lists the results of the two approaches. Please note that process related CO;
emissions from blast furnaces are reported under category 2.C.7.

Table 44:  Greenhouse gas emissions from Category 1.A.2.a by sub sources.

Year other sources integrated steel plants
CO; [kt] CH, [kt] N0 [kt] CO, [kt] CH, [kt] N0 [kt]

1990 193 0.005 0.001 1640 0.021 0.002
1995 293 0.009 0.001 1045 0.015 0.002
2000 457 0.010 0.001 819 0.013 0.001
2005 366 0.010 0.001 1478 0.022 0.002
2010 345 0.008 0.001 931 0.016 0.002
2011 345 0.007 0.001 1101 0.019 0.002
2012 353 0.007 0.001 1130 0.019 0.002
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Year other sources integrated steel plants
CO; [kt] CH, [kt] N,O [kt] CO; [kt] CH, [kt] N,O [kt]

2013 332 0.007 0.001 1274 0.021 0.002
2014 307 0.006 0.001 1189 0.020 0.002
2015 358 0.007 0.001 1047 0.017 0.002
2016 396 0.008 0.001 1181 0.018 0.002
2017 374 0.008 0.001 1284 0.019 0.002
2018 366 0.008 0.001 1406 0.021 0.002
2019 389 0.008 0.001 1415 0.021 0.002
2020 395 0.008 0.001 1408 0.020 0.002
2021 340 0.007 0.001 1452 0.021 0.002
2022 483 0.010 0.001 1290 0.018 0.002
2023 449 0.009 0.001 1267 0.018 0.002

Emission factors

CO, emission factors are taken from studies (Bundesministerium fur wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium flr wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,
2002).

The selected and calculated emission factors for 2023 are presented in Table 45 and Table 46.

Activity data
Total fuel consumption is taken from (IEA/Eurostat JQ, 2024).

Point source activity data are reported by plant operators which are widely consistent with
(IEA/Eurostat JQ, 2024).

Table 45:  Emission factors of Category 1.A.2.a for area sources.

Fuel CO. [t/T]] CH4 [kg/T)] N0 [kg/T)]
Light Fuel Oil 78.00 3.00 0.60
Heavy Fuel Oil 78.00 3.00 0.60
Gas oil 75.00 3.00 0.60
Petroleum 78.00 3.00 0.60
LPG 64.00 1.00 0.10
Hard Coal 94.00 10.00 1.50
Lignite and brown coal 97.00 10.00 1.50
Coke 104.00 10.00 1.50
Natural Gas 55.60 1.00 0.10
Wood Waste 112.00" 10.00 4.00

" Reported as CO, emissions from biomass.
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Table 46:  Emission factors of Category 1.A.2.a for point sources.

Fuel €O, [t/T]] CH, [kg/T)] N,O [kg/TJ]
Coke Oven Coke 94.60 1.00 0.10
Natural Gas 55.60 0.10 0.10

Fugitive emissions and losses

An analysis of ETS data shows that the amount of carbon stored in slag, dust, sludge and steel was
66 kt CO, equivalents in 2023 (2022: 71 kt; 2021: 78 kt; 2020: 65 kt; 2019: 71 kt; 2018: 70 kt, 2017: 73
kt, 2016: 83 kt, 2015: 87 kt, 2014: 91 kt, 2013: 83 kt, 2012: 76 kt, 2011: 71 kt, 2010: 66 kt, 2009: 55 kt,
2008: 91 kt). This amount should be considered in the quantification of the difference between the
sectoral and the reference approach.

Recalculations

Due to the revision of process-related CO, emissions from steel production (2.C.1) for 2022, 134 kt
CO, from category 1.A.2.a were shifted to category 2.C.1.

3.2.11.2 1.A.2.b Non-Ferrous Metals

Key Source: CO; from 1.A.2.b gaseous fuels

Category 1.A.2.b Non-Ferrous Metals enfolds emissions from fuel combustion in non ferrous metal
industry. The share in total GHG emissions from sector 1.4 is 0.3% for the year 1990 and 0.6% for
the year 2023.

Methodology

CO, emissions are calculated by means of a Tier 2 method while N,O and CH4 emissions are calcu-
late by means of a Tier 1 method. From the year 2013 onwards, CO; ETS data are considered.

CO; emission factors are taken from studies (Bundesministerium fur wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium fur wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,
2002).

Emission factors for 2023 are presented in the following table.

Table 47:  Emission factors of Category 1.A.2.b.

Fuel €O, [t/T]] CH, [kg/T)] N,O [kg/TJ]
Residual Fuel Oil 78.00 3.00 0.60
Gas oil 75.00 3.00 0.60
Petroleum 78.00 3.00 0.60
LPG 64.00 1.00 0.10
Hard Coal 94.00 10.00 1.50
Coke 104.00 10.00 1.50
Natural Gas 55.60 1.00 0.10
Industrial waste 75.17" 12.00 4.00

" Implied emission factor
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Activity data
Fuel consumption is taken from (IEA/Eurostat JQ, 2024) and ETS.

Recalculations

Recalculations of activity data are following the revision of the energy balance as described in An-
nex 3.

3.2.11.3 1.A.2.c Chemicals

Key Sources: CO, from 1.A.2.c gaseous and other fuels

Category 1.A.2.c Chemicals enfolds emissions from fuel combustion in chemical industry. The share
in total GHG emissions from sector 1.A is 1.6% for the year 1990 and 3% for the year 2023.

Methodology

CO, emissions are calculated by means of a Tier 2 method while N,O and CH, emissions are calcu-
lated by means of a Tier 1 method. From the year 2013 onwards, CO; ETS data are considered.

CO, emissions from industrial waste: Table 48 shows the composition of the implied emissions fac-
tor for industrial waste. One plant with a capacity of 250 kt solid waste/year is considered with a
NCV of 10 TJ/kt waste and a CO, emission factor of 75 t/T). From 2005 on ETS data is considered
with plant specific emissions and energy consumption. The remaining energy use (other waste) is
considered with a CO, emission factor of 37.50 t/TJ. ‘Other waste' is considered as 50% waste gas
(with a high share of hydrogen) and chemical reaction heat (which is not relevant for GHG emis-
sions). Therefore, an emission factor of 50% of the default emission factor is selected.

Table 48:  Composition of 1.A.2.c Chemical industries - industrial waste - CO2 IEF for the years 2000 to 2023.

Year Total en-
ergy use Solid waste ETS Other waste CO; IEF
[T)1 [TJ)] CO:EF [T)1 CO:; IEF [T)] CO; EF [t/T)]
2000 2258 1500 75.00 378" 70.62 380 37.50 67.96
2005 1431 1052 75.00 378 70.62 0 37.50 73.84
2010 4190 3914  75.00 276 77.47 0 37.50 75.16
2011 3690 3479  75.00 210 75.10 0 37.50 75.01
2012 3776 3517 75.00 259 82.92 0 37.50 75.54
2013 2 858 2441 75.00 417 83.31 0 37.50 76.21
2014 3249 2661 75.00 588 58.28 0 37.50 71.98
2015 3057 2466  75.00 591 61.86 0 37.50 72.46
2016 3363 2906  75.00 457 77.87 0 37.50 75.39
2017 3023 2638 75.00 385 71.98 0 37.50 74.62
2018 2776 2327 75.00 448 68.78 0 37.50 74.00
2019 2479 1920 75.00 559 65.50 0 37.50 72.86
2020 3241 2710 75.00 530 77.92 0 37.50 75.48
2021 3017 2600 75.00 418 86.18 0 37.50 76.55
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Year Total en-
ergy use Solid waste ETS Other waste CO; IEF
[T)1 [T)] CO:EF [T)1 CO: IEF [T)] CO; EF [t/T)]
2022 4100 3684 75.00 416 76.82 0 37.50 75.18
2023 3743 3275 75.00 468 69.10 0 37.50 74.26

" For 2000 to 2004 the value of 2005 has been selected.

Emission factors

CO; emission factors are taken from studies (Bundesministerium fir wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium fur wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,

2002).

Table 49:  Emission factors of Category 1.A.2.c for 2023.

Fuel €O, [t/T)] CH, [kg/T)] N,O [kg/TJ]
Residual Fuel Oil 78.00 3.00 0.60
Gas oil 75.00 3.00 0.60
LPG 64.00 1.00 0.10
Other liquid fuels (flaring) 67.50% 3.00 0.60
Hard Coal 94.00 10.00 1.50
Lignite, Brown Coal Briquettes 97.00 10.00 1.50
Coke 104.00 10.00 1.50
Natural Gas 55.60 1.00 0.10
Fuel Wood 112.00" 30.00 4.00
Wood Waste 112.00" 10.00 4.00
Black Liquor 95.30" 3.00 2.00
Biogas 54.60" 1.00 0.10
Industrial Waste 74.262 12.00 4.00

' Reported as CO, emissions from biomass; ? For the years 1990 to 1999: 75 t/T}; ¥ IEF derived from ETS data

Activity data

Fuel consumption is taken from (IEA/Eurostat JQ, 2024) as presented in Annex 3.4 and from the

ETS.

Recalculations

Recalculations of activity data are following the revision of the energy balance as described in An-

nex 3.
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3.2.11.4 1.A.2.d Pulp, Paper and Print

Key Source: CO; from 1.A.2.d gaseous, solid and liquid fuels

Category 1.A.2.d Pulp, Paper and Print includes emissions from fuel combustion in pulp, paper and
print industry. The share in total GHG emissions from sector 1.A is 4.3% for the year 1990 and 2.8%
for the year 2023.

Methodology

CO, emissions are calculated by means of a Tier 2 method while N,O and CH4 emissions are calcu-
lated by means of a Tier 1 method. For the years 2005 onwards, CO; emissions from ETS reports
are considered.

CO; emissions from industrial waste: The following Table 50 shows the composition of the implied
emissions factor 2000-2023 for industrial waste. From 2005 onwards, ETS data is considered with
plant specific emissions and energy consumption. From 1990 to 2004, energy consumption of the
energy balance is taken and considered with a CO, emission factor of 75 t/TJ. Table 50 shows fuel
waste consumption as provided by energy statistics together with fuel waste consumption, CO;
emissions and the calculated IEF from ETS.

Table 50:  Composition of 1.A.2.d Pulp, Paper and Print - industrial waste - CO2 IEF for the years 2000 to

2023.
Year Total energy use (energy balance) ETS CO; IEF Cco;
[l [l CO2 IEF [t/T)] [kt]
2000 0 - - 75.00 -
2005 90 11 64.29 64.29 7.15
2010 166 79 100.85 100.85 7.93
2011 164 91 87.79 87.79 7.99
2012 81 60 116.27 116.27 6.98
2013 153 170 128.46 128.46 21.83
2014 258 180 129.09 129.09 23.20
2015 237 180 140.21 140.21 25.23
2016 268 151 134.22 134.22 20.21
2017 248 178 125.66 125.66 22.36
2018 212 289 73.69 73.69 21.29
2019 231 74 91.13 91.13 6.71
2020 205 94 99.33 99.33 9.38
2021 125 14 124.93 124.93 1.74
2022 988 18 118.37 118.37 2.14
2023 1234 158 115.08 115.08 18.20
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Emission factors

CO; emission factors are taken from studies (Bundesministerium fur wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium fur wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,
2002).

Emission factors for 2023 are presented in the following table.

Table 51:  Emission factors of Category 1.A.2.d.

Fuel €O, [t/T]] CH, [kg/T)] N.O [kg/TJ]
Hard Coal 94.00 10.00 1.50
Lignite, Brown Coal Briquettes 97.00 10.00 1.50
Coke 104.00 10.00 1.50
Residual Fuel Oil 78.00 3.00 0.60
Diesel and Gasoil 75.00 3.00 0.60
Petroleum 78.00 3.00 0.60
LPG 64.00 1.00 0.10
Natural Gas 55.60 1.00 0.10
Fuel Wood and Sewage Sludge 112.00" 30.00 4.00
Wood Waste 112.00" 12.00 4.00
Black Liquor 95.30" 3.00 2.00
Biogas and Landfill Gas 54.60" 1.00 0.10
Industrial Waste 115.08 12.00 4.00

" Reported as CO; emissions from biomass

Activity data

Fuel consumption is taken from (IEA/Eurostat JQ, 2024) as presented in Annex 3.4 and from the
ETS.

Recalculations

Recalculations of activity data are following the revision of the energy balance as described in An-
nex 3.

3.2.11.5 1.A.2.e Food Processing, Beverages and Tobacco

Key Source: CO, from 1.A.2.e gaseous and liquid fuels

Category 1.A.2.e Food Processing, Beverages and Tobacco enfold emissions from fuel combustion in
food processing, beverages and tobacco industry. The share in total GHG emissions from sector 1.A
is 1.7% for the year 1990 and 1.8% for the year 2023.

Methodology

CO; emissions are calculated by means of a Tier 2 method while N,O and CH4 emissions are calcu-
lated by means of a Tier 1 method. For the years 2005 onwards, ETS data are considered.
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Emission factors

CO; emission factors are taken from studies (Bundesministerium fir wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium fur wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,
2002).

Emission factors for 2023 are presented in the following table.

Table 52:  Emission factors of Category 1.A.2.e.

Fuel €O, [t/T]] CH, [kg/T)] N.O [kg/TJ]
Residual Fuel Oil 78.00 3.00 0.60
Diesel and Gas oil 75.00 3.00 0.60
Petroleum 78.00 3.00 0.60
LPG 64.00 1.00 0.10
Hard Coal 94.00 10.00 1.50
Lignite, Brown Coal Briquettes 97.00 10.00 1.50
Coke 104.00 10.00 1.50
Natural Gas 55.60 1.00 0.10
Fuel Wood 112.00" 30.00 4.00
Wood Waste 112.00" 10.00 4.00
Biogas 54.60" 1.00 0.10
Industrial Waste 75.00 12.00 4.00

" Reported as CO; emissions from biomass

Activity data

Fuel consumption is taken from (IEA/Eurostat JQ, 2024) as presented in Annex 3.4 and from the
ETS.

Recalculations

Recalculations of activity data are following the revision of the energy balance as described in An-
nex 3.

3.2.11.6 1.A.2.f Non-Metallic Minerals

Key Source: CO; from 1.A.2.f gaseous, solid, liquid and other fuels

Category 1.A.2.f Non-Metallic Minerals enfolds emissions from fuel combustion in cement, lime,
magnesia, glass and bricks & tiles industries. Fuel use of limekilns, which are operated by sugar in-
dustries, is reported under category 1.A.2.e food processing, Beverages and Tobacco. The share in to-
tal GHG emissions from Sector 1.A is 3.2% for the year 1990 and 3.2% for the year 2023.

Cement Clinker Production (NACE 26.51)

This category enfolds emissions from fuel combustion in cement clinker kilns. The yearly produc-
tion capacity of the 9 Austrian plants is about 4.3 Mt cement clinker. Yearly clinker production is
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80% to 90% of total capacity. Further information about yearly clinker production is provided in the
methodology chapter of category 2.A.7 Cement production. Between 2008 and 2014, clinker produc-
tion was falling by 21% from 4 Mt to 3.1 Mt and has increased to 3.6 Mt in 2022. Clinker production
decreased to 3.1 Mt in 2023.

Methodology

Information about CO, emissions due to fuel combustion for cement production is taken from four
studies of the Austrian cement industry (Hackl, Mauschitz, 1995, 1997, 2001, 2003, 2007, Mauschitz,
2004, 2009, 2010-2023). The data presented in these studies include fuel consumption and emis-
sion data for emissions from combustion processes and from calcination processes (process spe-
cific emissions, see category 2.A.7) separately. The studies cover the years 1988 to 2023.

For the studies mentioned above, CO, emissions from all cement production plants in Austria were
investigated. The determination of the emission data took place by inspection of every single plant,
recording and evaluation of plant specific records, and plant specific measurements and analysis
carried out by independent scientific institutes. Using this data (single measurement data or half-
hourly mean values from continuous measurements), yearly mean values for concentration of CO,
in the waste gas flow were calculated. With the average flow of dry waste gas, the plant specific CO,
emission mass stream and consequently the plant specific emission factors (normalized to ton
clinker and/or ton cement) were calculated.

CO; emissions

CO, emissions for the years 1990 to 2003 are taken from industry (Hackl, Mauschitz, 1995, 1997,
2001, 2003, 2007, Mauschitz, 2004, 2009, 2010-2023).

For solid, liquid and gaseous fuels, CO, emissions are calculated by multiplying activity data by na-
tional default emission factors (for sources of emission factors see relating chapter). The remaining
CO; emissions are allocated to industrial waste.

CO; emissions from 2004 onwards are taken from the ETS allocation plan survey and from ETS re-
ports.

CH.sand N,O emissions are calculated by means of the IPCC Tier 1 methodology.

Activity data

Calculated thermal energy intake of cement kilns is between 3.45 GJ/t clinker in 1990 and 3.94 GJ/t
clinker in 2023.

Hard Coal, Brown Coal, Petrol Coke and Industrial Waste

In (IEA/Eurostat JQ, 2024) the category Non-metallic Mineral Products enfolds fuel consumption of
NACE Division 26. As within this NACE division, industrial branches other than cement industry do
not use coal and industrial waste for fuel combustion but 100% of those fuels are allocated to the
cement industry. The same is for petrol coke until 2001, but from 2002 onwards, a share of petrol
coke is allocated to magnesia production from dolomite by using ETS data. The following Table 53
shows the amount, NVCs and CO; IEFs of industrial waste, which is used as a fuel in cement kilns.
After 2005, the share of non-fossil waste has been taken from ETS data. The overall IEF is between
79.0 to 88.5 t CO./TJ, which is reasonable because most of the waste origins from oil products.
From 1990 to 2004, the mass of fractions with 100% biomass is not explicitly known. The biogenic
C-content of the diverse waste fractions is e.g.: 0% for waste oil and solvents, 3-24% for plastics,
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27-30% for scrap tyres, 36-42% for high heat value fraction of MSW and 56% for paper reject. Ex-
amples of non-fossil waste fractions: glycerine, carcass meal, animal fat, sewage sludge, paper fibre
residue and sawdust.

Table 53:  Industrial waste used as fuel in cement kilns 1990-2023.

Year solid waste [kt]
100%  Fractions with NCVv? fossil" biomass”  Fossil *" biomass
biomass fossil C-content [M)/kg] CO:IEF [t/T]] CO: IEF [t/T]] CO; IEF [t/T]]
1990 - 59 22.07 51.30 - -
1995 - 87 22.71 61.80 - -
2000 - 170 20.94 55.42 - -
2005 58 204 23.28 68.92 10.32 79.25
2010 129 227 22.19 65.23 18.59 83.82
2011 136 240 21.53 64.06 21.81 85.86
2012 152 263 20.92 63.23 25.30 88.52
2013 146 280 19.90 64.26 20.04 84.30
2014 143 302 21.01 63.50 20.32 83.82
2015 164 307 19.93 59.87 24.06 83.93
2016 158 333 20.73 60.28 20.41 80.70
2017 158 341 21.15 61.03 20.01 81.04
2018 182 366 20.59 60.54 21.42 81.96
2019 169 359 19.82 59.40 20.62 80.02
2020 177 319 19.61 58.79 21.83 80.63
2021 212 348 20.03 55.55 23.48 79.03
2022 224 355 19.18 55.54 25.91 81.45
2023 230 320 19.18 55.33 25.77 81.10

) Of solid waste with fossil and non-fossil C-content.

Natural Gas and Fuel Oil

For the period 1990 to 2004 natural gas and fuel oil consumption is taken from (Hackl, Mauschitz,
1995, 1997, 2001, 2003, 2007, Mauschitz, 2004, 2009, 2010-2023) converted into the unit TJ by ap-
plying the calorific values reported in (IEA/Eurostat JQ, 2024).

Activity data 2005-2023

For the years 2005 onwards, ETS data are taken which covers 100% of cement plants.

Emission factors

CO; default emission factors are taken from studies (Bundesministerium fur wirtschaftliche Angele-
genheiten, 1990, Bundesministerium fUr wirtschaftliche Angelegenheiten, 1996, Umweltbun-
desamt, 2002).
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Recalculations
The recalculations of CO, emissions from 2017 to 2022 are due to a correction of the CO; emission
factor for coke.

3.2.11.7 1.A.2.g Other Manufacturing Industries and Construction

Key Source: CO; from 1.A.2.g.vii diesel oil
CO, from 1.A.2.g.viii gaseous and liquid fuels

This category enfolds emissions due to fuel combustion of the industrial branches as specified in
Table 54. The share in total GHG emissions from Sector 1.A is 3.9% for the year 1990 and 6.6% for

the year 2023.

Table 54:  ISIC divisions considered in category 1.A.2.g.viii.

ISIC Division(s) Name

13and 14 Mining and Quarrying (Non fuel)
17,18 and 19 Textile and Leather

20 Wood and Wood Products

25 Rubber and Plastic Products
28,29,30,32and 33 Machinery and Instruments

34 and 35 Transport EqQuipment

36 Furniture

37 Recycling

45 Construction

Methodology

CO; emissions are calculated by means of a Tier 2 method while N,O and CH4 emissions are calcu-
lated by means of a Tier 1 method. For the years 2005 onwards, CO; ETS data are considered.

Activity data

Fuel consumption is taken from (IEA/Eurostat JQ, 2024) as presented in Annex 3.4.

Since the energy balance (IEA/Eurostat JQ, 2024) does not report gas works gas the activity data is
taken from the ‘Austrian Energy Balance’ (Statistik Austria, 2024d), which is in a different structure
but consistent with (IEA/Eurostat JQ, 2024).

Emission factors

CO; emission factors are taken from studies (Bundesministerium fur wirtschaftliche Angelegenhei-
ten, 1990, Bundesministerium fur wirtschaftliche Angelegenheiten, 1996, Umweltbundesamt,
2002).

The emission factors for 2023 are presented in the following table.
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Table 55:  Emission factors 2023 of category 1.A.2.8.viii Other Manufacturing Industries and Construction.

Fuel €O, [t/T]] CH, [kg/T)] N,O [kg/TJ]
Hard Coal 94.00 10.00 1.50
Lignite and Brown Coal Briquettes 97.00 10.00 1.50
Coke 104.00 10.00 1.50
Residual Fuel Oil 78.00 3.00 0.60
Diesel and Gasoill 75.00 3.00 0.60
Petroleum 78.00 3.00 0.60
LPG and Gas Works gas 64.00 1.00 0.10
Natural Gas 55.60 1.00 0.10
Fuel Wood 112.00" 30.00 4.00
Wood Waste 112.00" 10.00 4.00
Biogas, Sewage Sludge Gas, Landfill gas 54.60" 1.00 0.10
Industrial Waste - fossil (1990-2004) 75.00 12.00 4.00
Industrial Waste - IEF 74.33% 12.00 4.00

" Reported as CO;, emissions from biomass; ? Implied emission factor

Recalculations

Natural gas consumption of gas supply companies (reported as transformation input for district
heating and already included in public district heating plants 1.A.1.a) has been moved from cate-
gory 1.A.1.c to category 1.A.2.g.viii for the years from 2011 onwards (approx. 130 kt CO; from natu-
ral gas in 2022), as the offset quantity was previously deducted from category 1.A.2.g.viii. This im-
proved consistency with the energy balance at sector level.

Other recalculations of activity data are following the revision of the energy balance as described in
Annex 3.4.

1.A.2.g.vii Off-road vehicles and other machinery (industry)
Key Source: yes (diesel oil, COy)

In this chapter the methodology of estimating emissions from mobile sources of CRT 1.A.2.g.vii is de-
scribed. The share in total GHG emissions from CRT 7.A is 0.5% for the year 1990 and 3.2% for the
year 2023.

Methodological Issues

The used methodology corresponds to the requirements of the IPCC 2006 GL Tier 3 methodology.

Energy consumption and emissions of off-road traffic in Austria are calculated with the model
GEORG (Grazer Emissionsmodell fur Off-Road Gerate). This model was developed within a study
about off-road emissions in Austria (Hausberger, 2000). The study was prepared to improve the
poor data quality in this sector. The following categories were taken into account:

e 1.A.2.g.vii Industry
* 1.A3.c Railways
* 1.A.3.d Navigation
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® 1.A4.b Household and Gardening
® 1.A4.c Agriculture and Forestry
* 1.A5 Military (ground activities)

Activities of mobile machinery in CRT 1.A.2.g.vii Industry also contain commercially/institutionally
used machinery. Austria does not report emissions from these machines separately under CRT
1.A.4.0.2 as the split into commercial/institutional and non-commercial/non-institutional use is not
possible due to a lack of data.

Input data to the model are:
® Machinery stock data (obtained from data on licences, through inquiries and statistical ex-
trapolation);
e Assumptions on drop-out rates of machinery (broken down machinery will be replaced);

e Operating time (obtained through inquiries), related to age of machinery.

From machinery stock data and drop-out rates an age structure of the off-road machinery was ob-
tained by GEORG. Four categories of engine types were considered. Depending on the fuel con-
sumption of the engine the ratio power of the engine was calculated. Emissions were calculated by
multiplying an engine specific emission factor (expressed in g/kWh) by the average engine power,
the operating time and the number of vehicles.

With this method national fuel consumption and national emissions are calculated (bottom-up).
Calculated fuel consumption of off-road traffic is then summed up with total fuel consumption of
inland road transport and is compared with total fuel sold in Austria according to the national en-
ergy balance. The difference is allocated to fuel export (for details concerning fuel export see CRT
1.A.3.b). The emissions reported for Austria also include the emissions from the fuel exports as-
suming that the fuel export fleet (mainly travelling on highways) is similar to the Austrian fleet on
highways.

Activity Data

Activity data, vehicle stock and specific fuel consumption for vehicles and machinery (e.g. leaders,
diggers etc.) were taken from:

e  Statistik Austria (national energy balance),
e Questionnaire to vehicle and machinery users (Hausberger, 2000),

® Interviews with experts and expert judgment validating the questionnaire results (Haus-
berger, 2000) and

e Information from vehicle and machinery manufacturers (Hausberger, 2000).

An allocation of pure biofuels in the off-road sector has not been performed due to lack of data.

Activities used for estimating emissions of CRT 1.A.2.g.vii as well as the implied emission factors are
presented below. Combustion of liquid fossil fuels is the only mobile source of CO,emissions from
category CRT 1.A.2.8.vii.

The increasing substitution of fossil fuels with biofuels can be observed from 2005 onwards.
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Table 56:  Implied emission factors and activities from industrial mobile off-road sources 1990-2023.

Year Activity Implied Emission Factors
1| CO, t/T) CH, kg/T) N,O kg/T)

1990 3448 74.19 3.79 26.12
1995 3448 74.2 3.8 26.1
2000 4821 74.2 3.6 271
2005 7426 74.2 3.1 29.8
2010 11016 73.5 1.7 21.3
2011 15324 70.3 0.7 12.6
2012 15401 70.2 0.7 12.1
2013 15960 70.1 0.6 1.4
2014 16 051 70.3 0.6 10.7
2015 15722 70.1 0.5 10.4
2016 15318 69.7 0.5 10.1
2017 15713 70.2 0.4 9.6
2018 16 781 70.5 0.4 9.0
2019 17913 70.5 0.3 8.5
2020 18 907 70.6 03 8.2
2021 18078 70.6 03 8.0
2022 19 458 70.5 0.3 7.9
2023 20056 70.5 0.2 7.7

Emission Factors

Based on a new study (Schwingshackl, et al., 2020) emission factors for a set of recently measured
NRMM were updated as well as the implementation periods of the corresponding emission stand-
ards (so called “stages”) were taken into account.

The following emission factors for different engine types (average motor capacity) depending on
the year of construction and emission standards are used in the GEORG model. They represent
emissions according to the engine power output and fuel consumption.

Table 57:  Emission factors for diesel engines < 80 kW.

Emission Fuel CO. CH,4 N0
Standard Years [g/kwh]

AG1 1990-1993 285.005 898.622 0.045 0.316
AG2 1994-2001 268.445 846.406 0.035 0.350
Stage 1 2002-2003 274.294 864.848 0.005 0.224
Stage 2 2004-2006 274.294 864.848 0.004 0.120
Stage 3a 2007-2011 274.294 864.848 0.002 0.084
Stage 3b 2012-2017 274.294 864.848 0.001 0.084
Stage 4 SCR 2014-2020 274.294 864.848 0.001 0.084
Stage 5 2020-2023 274.294 864.848 0.00002 0.084

Umweltbundesamt ® REP-0964, Vienna 2025 | 157



Austria’s National Inventory Document 2025 - Energy (CRT Sector 1)

Table 58:  Emission factors for diesel engines > 80 kW.

Emission Fuel CO. CH, N.O
Standard Years lg/kwh]

AG1 1990-1993 277.543 875.092 0.038 0.316
AG2 1994-2001 263.231 829.968 0.029 0.350
Stage 1 2002-2003 258.120 813.852 0.005 0.224
Stage 2 2004-2006 268.550 846.740 0.003 0.120
Stage 3a 2007-2011 268.550 846.740 0.002 0.084
Stage 3b 2012-2017 268.550 846.740 0.001 0.084
Stage 4 SCR 2014-2020 268.550 846.740 0.001 0.084
Stage 5 2020-2023 268.550 846.740 0.00002 0.084
Table 59:  Emission factors for 2-stroke-petrol engines.

Emission Fuel CO; CH, N.O
Standard Years [g/kwh]

AG1 1990-1993 739.000 2330.067 2.503 0.015
AG2 1994-2001 671.650 2117.712 1.761 0.015
Stage 1 2002-2003 653.150 2 059.382 1.663 0.015
Stage 2 2004-2006 500.000 1576.500 0.510 0.014
Stage 3a 2007-2011 482.143 1520.196 0.510 0.012
Stage 3b 2012-2023 482.143 1520.196 0.510 0.012
Table 60:  Emission factors for 4-stroke-petrol engines.

Emission Fuel CO; CH,4 N.O
Standard Years [g/kwh]

AG1 1990-1993 561.100 1769.148 0.554 0.038
AG2 1994-2001 540.000 1702.620 0.440 0.041
Stage 1 2002-2003 469.400 1480.018 0.420 0.041
Stage 2 2004-2006 469.400 1480.018 0.407 0.041
Stage 3a 2007-2011 456.361 1438.907 0.375 0.030
Stage 3b 2012-2023 456.361 1 438.907 0.375 0.030

Recalculations

The stock of non-road mobile machinery (NRMM) in construction and industry has been revised
from 2016 onwards according to the production index by the federal statistics office ‘Statistik Aus-
tria’. For 2016 to 2021 this resulted in an average increase in energy consumption of 2.7% per year;

for 2022 in a reduction of 3.1%.
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For CRT 1.A.2.g.vii this results in the following recalculations (2022) for CO,: -45 kt (-0.07% of na-
tional total and -3.1% of category 1.A.2.g.vii), for CHa4: -81.6 kg (-1.7% of category 1.A.2.g.vii) and for
N20: -4 742 kg (-3% of category 1.A.2.g.vii).

Planned Improvements

For 2025 a measurement campaign including four measurements on new machines of emission
level V is planned. A further four measurements on old machines of emission level IV and/or V are
intended to determine the ageing effect. The goal is to create updated emission factors for fuel
consumption and all air pollutants in g/kWh used within the model GEORG for the submission
2026.

3.2.12 QA/QC of 1.A.1 and 1.A.2 stationary sources

For general QA/QC see Chapter 1.5.

In 2016 STATISTIK AUSTRIA provided an updated documentation for the national energy balance
and a document which covers a more actual quantification of uncertainties.

Concerning activity data for sectors 7.A.7 and 1.A.2 there are specific regulations in the Austrian leg-
islation:

e BGBI Il No. 1997/331 Feuerungsanlagen-Verordnung,

e BGBI 1989/19 Luftreinhalteverordnung fur Kesselanlagen,

e BGBI 1988/380 Luftreinhaltegesetz fur Kesselanlagen,

e BGBI 150/2004 Emissionsschutzgesetz fur Kesselanlagen - EG K,

° BGBI 84/2006 Emissionsschutzgesetz fur Kesselanlagen - EG K,

e BGBI Il No. 2007/292 Emissionserklarungsverordnung - EEV.

Additionally the following sector specific QA/QC procedures have been carried out:
e Qactivity data check

Survey for the “National Emission Trading Allocation Plan” 1 (NAP1) 1990 to 2002 with
almost complete data for 1998 to 2002,

1.A.1.a: public report: fuel consumption and energy production by plant (1990),

discussion of activity data with Refinery (incl. methodology of CO, emission calcula-
tion) and Iron and Steel Industry,

check of gas consumption with data from E-Control,
check of oil consumption with data from Mineral Oil Association.
e indicators and analysis (activity data and CO, emissions)

Public “Kyoto Progress” Reports until 2007. Public “Climate Protection” Reports since
2008,

energy intensity indicators: Iron and Steel, Cement industry, Refinery, Households.
e external review

federal provinces air emission inventory,

check of methodology and CO2 emissions by WIFO.

e emission factors check
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check of IEF (time series),

NAP1 survey: Country specific CO2 emission factors used in the inventory were widely
accepted,

comparison with IPCC.

® time series consistency
plausibility checks of dips and jumps,
yearly published emission trends report,
repeated values.

e recalculations check of activity data (energy balance), implied emissions factors and emis-
sions.

e Method Documentation with Standard Operation Procedure (SOP);
e “Quick-calculation” of 1.A activity,
e improvement list (external and internal findings);
e link to STATISTIK AUSTRIA, Industrial associations;
e calculation by spreadsheets
consistent use of energy balance data (central file),
documented sources,
use of units,
strictly defined interfaces between spreadsheets/calculation modules,
unique structure of sheets which do the same,
use of coding systems (SNAP, SPLIT, NAPFUE*’),
record keeping, use of write protection,
unique use of formulas, special cases are documented/highlighted,

quick-control checks for data consistency through all steps of calculation.

3.2.13 Transport (CRT Category 1.A.3)

3.2.13.1 1.A.3.a Civil Aviation
Key Source: No

Kerosene and gasoline consumption are reported under CRT 7.A.3.a, whereas airport ground han-
dling activities are reported under CRT 1.A.3.e.2 Other (Airport Ground Activities). CRT 1.A.3.a Civil Avia-
tion covers domestic LTO (landing/take off) and domestic cruise.

For methodological reasons it is distinguished between flights according to
e Visual Flight Rules (VFR) which include all flights using aviation gasoline
e Instrumental Flight Rules (IFR) which cover all flights using kerosene

International LTO and international cruise is considered in CRT 1.D.1.a International Bunkers Avia-
tion. Military Aviation is allocated to CRT 7.A.5 Other.

47 Nomenclature for Air Pollution Fuels
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Greenhouse gas emissions from domestic aviation are very low related to total emissions from the
transport sector 1.A.3 and amounted to 0.3% in 1990 and 0.1% of GHG emissions of 7.A.3 in 2023.

Table 61:  Greenhouse gas emissions from 1.A.3.a domestic Civil Aviation by subcategories 1990-2023.

Year €O, [kt] CH. [kt] N.O [kt]

dom. LTO dom. LTO dom. cruise|dom. LTO dom. LTO dom. Cruise dom. LTO dom. LTO dom. Cruise

(VFR) (IFR) (IFR) (VFR) (IFR) (IFR) (VFR) (IFR) (IFR)

Gasoline Kerosene Kerosene |Gasoline Kerosene Kerosene |Gasoline Kerosene Kerosene
1990 7.8 9.3 21.3 0.000054 0.0020 NA 0.00022 0.00119 0.00069
1995 7.1 14.0 32.2 0.000049 0.0026 NA 0.00019 0.00182 0.00106
2000 6.3 19.3 41.6 0.000045 0.0048 NA 0.00018 0.00226 0.00132
2005 8.6 16.4 41.6 0.000062 0.0041 NA 0.00025 0.00202 0.00132
2010 9.1 19.4 34.9 0.000065 0.0048 NA 0.00026 0.00205  0.00111
2011 13.6 16.8 31.2 0.000097 0.0042 NA 0.00039 0.00162  0.00099
2012 7.9 16.9 29.7 0.000056  0.0042 NA 0.00023 0.00164  0.00094
2013 8.1 16.9 295 0.000058  0.0042 NA 0.00023 0.00157  0.00094
2014 7.4 15.4 27.0 0.000053  0.0038 NA 0.00021 0.00148  0.00086
2015 8.2 14.9 26.6 0.000059 0.0037 NA 0.00024 0.00133 0.00084
2016 10.2 14.8 22.5 0.000073 0.0009 NA 0.00029 0.00041 0.00062
2017 7.4 13.8 213 0.000053 0.0008 NA 0.00021 0.00038 0.00059
2018 7.1 16.1 22.8 0.000051 0.0013 NA 0.00020 0.00044 0.00063
2019 6.8 16.4 22.8 0.000049 0.0014 NA 0.00019 0.00045 0.00063
2020 5.7 7.7 9.9 0.000041  0.0009 NA 0.00016  0.00021 0.00027
2021 6.3 8.0 9.6 0.000045 0.0010 NA 0.00018 0.00022 0.00027
2022 5.4 104 13.9 0.000038 0.0010 NA 0.00015 0.00029 0.00038
2023 5.4 10.7 14.2 0.000039 0.0011 NA 0.00016 0.00030 0.00039
;ggg_ -31% 16% -33% -28% -45% -28% -75% -43%

Methodological Issues

The used methodology corresponds to the requirements of the IPCC 2006 GL Tier 3A (IFR flights)
and Tier 1 (VFR flights) methodology.

IFR - Instrument Flight Rules

Until the submission 2020 Austria has used two different methodologies for calculating emissions
of IFR flights:

e Tier 3B: For the years 1990-1999 a country-specific methodology was applied. The calcula-
tions were based on a study (Kalivoda, Kudrna, 2002). This methodology was consistent
with the very detailed IPCC 2006 GL Tier 3B methodology (advanced version based on the
MEET model (Kalivoda, Kudrna, 1997). For emission calculation air traffic movement data48

48 This data is also used for the split between domestic and international aviation.
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(flight distance and destination per aircraft type) and aircraft/engine performances data
were used.

e Tier 3A: For the years from 2000 onwards the IPCC 2006 GL Tier 3A methodology has been
applied for IFR national LTO, IFR international LTO, IFR national cruise and IFR international
cruise. Tier 3A takes into account average fuel consumption and emission data for LTO
phases and various flight lengths, for an array of representative aircraft categories.

Based on a recommendation of the 2020 UNFCCC inventory review, Austria improved time series
consistency by using the Tier 3A methodology as described above for the years from 2000 onwards
and a trend extrapolation (as described in the IPCC 2006 GL volume 1 chapter 5.3.3) for 1990-1999.

Due to the lack of consistent data Austria was not able to use overlap or surrogate techniques.
While the total amount of kerosene used in each year during the period 1990-1999 is out of ques-
tion (Kalivoda, Kudrna, 2002), for the trend extrapolation it was necessary to determine the yearly
ratios of kerosene used for domestic LTO, domestic cruise, international LTO and international
cruise based on average shares of kerosene consumption over the three years 2000, 2001 and
2002. As a result four fixed average ratios were used for determing the new kerosene consumption
and emissions for the years 1990-1999 for domestic LTO and domestic cruise as well as interna-
tional LTO and international cruise.

VFR - Visual Flight Rules
The IPCC 2006 GL simple methodology (Tier 1 - fuel-based methodology) is applied.

Activity Data

IFR flights
Bottom up Methodology - fuel consumed

Based on the number of flight movements (AUSTROCONTROL, 2024), per aircraft type and airport
(national and international) departing Austria, the distances for each airport pair and the specific
fuel consumption per aircraft type and distance class, FC (kerosene) and emissions are calculated
bottom-up.

For the inventory years 2000-2015 flight movements were obtained from special analyses by Statis-
tik Austria (Statistik Austria, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016). In addition, do-
mestic flight movements were compared with a second data source for flight movements, provided
by Austro Control (AUSTROCONTROL, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016)
and reconciled to meet these number of flight movements. Distances between airport pairs have
been extracted based on IATA codes from single queries on the internet.

Beginning with the inventory year 2016 flight movements have only been taken from Austrocontrol
(AUSTROCONTROL, 2024), as they seemed to be more representative compared with international
data. Since then distances between departure and arrival aerodromes have been calculated by an
automatic distance generator using following formula:

4 www.world-airport-codes.com
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D =r * arccos( sin(rt*@(A)/180) * sin(t*(B)/180) * cos(mt*p(A)/180) * cos(rt*¢p(B)/180) *
cos(T*(A(A)-A(B))/180))

D... Distance between aerodromes @(B) ... Geographical latitude of arrival aerodrome B
r ... Average radius of the earth (6371 km) A(A) ... Geographical longitude of departure aerodrome A
©(A) ... Geographical latitude of departure aerodrome A A(B) ... Geographical longitude of arrival aerodrome B

Therefore, each aerodrome being reported in the flight movements needs to be integrated in the
calculation model with its geographical degree of latitude and longitude.

The specific fuel consumption per distance class is provided in the spreadsheet accompanying the
EMEP/EEA 2023 Guidebook (Annex 5) (EEA 2023) for a wide range of aircraft types. Compared to
the previous spreadsheet many new aircraft types have been added, other existing ones have been
deleted as they obviously have not been considered relevant. Austria implemented the new emis-
sion factor spreadsheet (EEA 2023) in its 2025 submission for the inventory year 2023.

Still there are officially reported flight movements with aircraft types which are not listed in the
spreadsheet. Following, an allocation of unknown aircrafts to listed aircraft types according to
the spreadsheet has to be yearly undertaken based on research about engine type, number of en-
gines, production series etc. If the unknown aircraft cannot be allocated, the aircraft is being la-
belled as UNKNOWN. The specific fuel consumption and emission factors are separately calculated
on the basis of the national and international LTO and cruise averages of each year. This means the
calculation distinguishes between:

e Unknown aircraft type for national flights - LTO
e Unknown aircraft type for national flights - cruise
e Unknown aircraft type for international flights - LTO

e Unknown aircraft type for international flights - cruise

For LTOunknown the equation is:

FC/LTO = Sum FC_LTOunknown / Sum ﬂlghtS movementSunknown

For Cruiseunknown the equation is:

FC/km = (Sum FC_cruis€unknown / SUM NM Cruis€unknown) * 125

125 nm (nautical miles) is the shortest distance class. For the other distance classes >125 nm the
values are being extrapolated.

Top down Methodology - fuel sold

The calculated bottom up result for total kerosene consumption is being compared to the total fuel
sold reported by the national energy balance (Statistik Austria, 2024d).

e For the inventory years 2000-2015 the delta was fully allocated to international cruise, as
the data reconciliation of domestic flight movements (see above) had already resulted in
increased numbers in line with Austrocontrol.

e Since the inventory year 2016 any delta between the bottom up result and the official
amount of kerosene sold has been allocated to domestic LTO, international LTO, national
cruise and international cruise depending on their relative shares in total kerosene con-
sumption.
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The following table shows the fuel consumption for IFR flights and the numbers of national LTO
(IFR).

Table 62:  Fuel consumption for IFR flights and number of IFR LTO cycles, 1990-2023.

Year Activity
Dom. LTO (IFR) Dom. Cruise (IFR) Dom. LTO (IFR)
Kerosene [kt] Kerosene [kt] [no. of flights]
1990 2.9 6.8 -
1995 4.5 10.2 -
2000 6.1 13.2 22611
2005 5.2 13.2 20179
2010 6.2 1.1 20532
2011 53 9.9 16 185
2012 5.4 9.4 16 405
2013 5.4 9.4 15741
2014 4.9 8.6 14776
2015 4.7 8.4 13282
2016 4.7 7.2 15515
2017 4.4 6.8 14 781
2018 5.1 7.2 19735
2019 5.2 7.3 19679
2020 2.4 3.1 14 196
2021 2.5 3.1 12917
2022 3.3 4.4 13294
2023 3.4 4.5 11088
1990-2023 16% -33% -51%5°
VFR flights

Fuel consumption for VFR flights were directly obtained from the national energy balance, as total
fuel consumption for this flight mode is represented by the total amount of aviation gasoline sold
in Austria.

Table 63:  Fuel consumption for VFR flights, 1990-2023.

Year Activity

Dom. LTO (VFR) Gasoline [kt]

1990 2.49
1995 2.24
2000 2.04

0 Trend 2000 - onwards
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Year Activity
Dom. LTO (VFR) Gasoline [kt]
2005 2.79
2010 2.92
2011 4.40
2012 2.54
2013 2.61
2014 2.38
2015 2.65
2016 3.28
2017 2.39
2018 2.30
2019 2.20
2020 1.83
2021 2.03
2022 1.73
2023 1.75
1990-2023 -30%

Emission Factors

Austria updated its aviation calculation tool according to the new emission factor spreadsheet ac-
companying the EMEP/EEA 2023 Guidebook (EEA 2023) for the 2025 submission for the current
inventory year 2023. Regarding GHG emissions the new spreadsheet factors of EEA 2023 are rele-
vant for total FC (and CO,) and CH4 emissions (influence of HC emissions). The CO, emission factor
remains unchanged compared to the emission factor inlcuded in EEA 2016 with 3.15 kg/kg fuel.
Also, the assumptions regarding CH. (10% of HC_LTO) and N»O emission factors are the same as in
previous years.

The emission factors are not applied for historical years, as they represent the latest state of the art
fuel-burning and emission standards of aircraft types and have no age-related differentiation.

The following tables give an overview of the emission factors used for IFR and VFR flights.

Table 64:  Comparison of emission factors for 1.A.3.a Civil Aviation - IFR flights.

Inventory years 1990-2015 Inventory years 2016-2023
IFR - CO; 3.15 kg/kg fuel 3.15 kg/kg fuel
IFR - CH.4 9.6% of HC_LTO 10.0% of HC_LTO
IFR - N2O 0.1 kg/LTO 2.0 kg/TJ fuel

0.1 kg/t fuel for cruise
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Table 65:  Comparison of emission factors for 1.A.3.a Civil Aviation - VFR flights.

Inventory years 1990-2015 Inventory years 2016-2023
VER - CO; 3.15 kg/kg fuel 70.000 kg/T] fuel
VFR - CH4 0.5 kg/TJ fuel 0.5 kg/TJ fuel
VFR - N;O 2.0 kg/TJ fuel 2.0 kg/T] fuel

CO; (Tier 1)

CO, emissions for IFR flights are calculated with the factor provided by the emission factor spread-
sheet accompanying the EMEP/EEA 2023 Guidebook 2023 (EEA 2023). Sustainable aviation fuel has
not been registered in the national energy balance yet. Hence, the factor used is 100% fossil and
amounts to 3.15 kg/kg fuel.

CH,4 (Tier 1)

CHsemission factors are not included in the spreadsheet accompanying the EMEP/EEA 2023 Guide-
book (Annex 5) (EEA 2023). According to the IPCC 2006 Guidelines, the Tier 1 approach assumes
that all aircrafts have the same emission factors for CH4 based on the rate of fuel consumption.

CH4 emissions for all flights (IFR-LTO) can be estimated with the Tier 1 default value of 0.5 kg/T] fuel
(IPCC 2006) or 10% of total VOC (HC) emissions (Ipcc 2006, Chapter Mobile Combustion, Table
3.6.5). For inventory years 1990-2015 a percentage of 9.6% of HC_LTO, for inventory years 2016-
2019 10% of total VOC (HC) has been used.

HC emission factors were not included in the old CORINAIR 1996 emission factor spreadsheet for
all aircraft types. Therefore, HC emissions for inventory years 1990-2015 were reported based on a
calculation with HC IEFs from (Kalivoda, Kudrna, 2002). For inventory years 2016 onwards HC emis-
sions are not reported based on the (Kalivoda, Kudrna, 2002) study any more, but based on the HC
emission factors which are part of the emission factors spreadsheet (EEA 2023) for the different air-
craft types.

According to the IPCC 2006 Guidelines, CH4 emissions are assumed to be negligible in the cruise
mode>'. Therefore CHsemissions for domestic and international cruise are reported as ‘NA'.

N.O (Tier 1)

According to the IPCC Guidelines (IPCC 2006), the Tier 1 approach assumes that all aircrafts have
the same emission factors for N,O based on the rate of fuel consumption.

N,O emissions for all flights are estimated with the Tier 1 default value of 2.0 kg N,O/T] fuel ( (IPCC
2006) (Chapter Mobile Combustion, Table 3.6.5).

5! This is assumed to be valid for domestic and international cruise mode.
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Quality Assurance and Quality Control (QA/QC)
Validation of new emission factors and aircraft type allocation of IFR flights

The results for the inventory year 2022 of the 2024 submission based on the old aircraft types and
emission factors were compared with the results of this years’ (2025) submission calculated with
the new set of available aircraft types and emission factors.

Table 66 shows that only minor changes in fuel consumption in LTO and cruise are associated with
this methodological change. There is an increase of emissions of more than 5% compared to the
calculation based on EEA 2016 for HC_LTO (international/national). A decrease in emissions of
more than 5% can be seen for HC_Cruise (national).

Table 66: Relative changes of fuel consumption and HC emissions in LTO and cruise calculated

International flights National flights
Sum Fuel_LTO [kg] 99.2 102.4
Sum Fuel_Cruise [kg] 100.0 101.6
Sum HC_LTO [kg] 109.6 117.3
Sum HC_Cruise [kg] 95.6 86.5
Sum No. of flights 100.0 100.0
Summe No. of nautical miles 100.0 100.0

To understand the reason of these changes the impact of the updated allocation of not listed air-
craft types to those in EEA 2023 has been evaluated. With the new spreadsheet the accuracy of the
emission calculation has been increased remarkably. The majority of aircraft types (62%) can now
be matched with an aircraft-specific emission factor. Even more important is the number, how
much of the total nautical miles of flights departing Austria can be calculated with aircraft-specific
emission factors directly originating from the EMEP/EEA spreadsheet: 98% of all nautical miles can
now be assigned to an aircraft-specific original EF from the 2023 EMEP/EEA Guidebook, compared
to only 78% in previous calculations.

Table 67: Analysis of availabilty of aircraft types in EEA 2023 vs. EEA 2016

Aircraft types [no.] EEA 2023 EEA 2016
Availability 283 234
Departing Austria in 2022 295

Automatically assigned 182 (62%) 84 (28%)
Assigned to ,Equivalence type” 68 (23%) 191 (65%)
Assigned to ,Unknown” 45 (15%) 20 (7%)
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Table 68: Analysis of nautical mile coverage with original aircraft types in EEA 2023 vs. EEA 2016

EEA 2023 EEA 2016

EF category

Original/air- Equivalence Unknown Original/air- Equivalence

craft-specific type craft-specific type Unknown

Total air

. 98% 2% 0% 78% 22% 0%
miles

Moreover, the five most important aircraft types regarding their shares in total nautical miles of
flights departing Austria for 2022 and their specific emission factors in EEA 2016 and EEA 2023 have
been analysed. This new knowledge is mainly relevant for international flight movements, as na-
tional flights only account for 1.3 % of total kerosene consumption of all IFR flights on average over
the past five years.

The following aircraft types cover around 60% of the air miles or number of flights in both the EEA
2016 and 2023 datatset. In Table 69, they are sorted in descending order by air miles. The percent-
ages refer only to the distribution within the first five most common aircraft types. The different
ranking between the results according to EEA 2023 versus EEA 2016 is due to the different alloca-
tion of unknown aircraft types to those five types.

Table 69: Most important aircraft types departing Austria regarding air miles

EEA 2023 EEA 2016
Aircraft type Share in nautical miles Aircraft type Share in nautical miles
A320 51% A320 50%
B738 16% B738 14%
E195 13% A321 14%
B772 12% E195 12%
A321 8% B772 11%

The aircraft-specific emission factors of these five aircraft types show the following deviations be-
tween EEA 2023 and EEA 2016 which are in line with the relative changes of total HC emissions

Table 70: Relative change in emission factors based on the five main aircraft types departing Austria

FUEL BURNT KG CO; (3.15 for Jet Kerosene) HC

A320 O0_EFA_LTO-2 1.2% 1.2% 3.2%
0_EFA_CCD 2.2% 2.2% -3.8%

B738 0_EFA_LTO-2 -5.5% -5.5% 23.1%
0_EFA_CCD 0.5% 0.5% 8.7%

E195 0_EFA_LTO-2 1.3% 1.3% 3.5%
0_EFA_CCD 7.9% 7.9% -6.0%

B772 0_EFA_LTO-2 -8.9% -8.9% 447.3%
0_EFA_CCD 6.4% 6.4% 124.0%
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FUEL BURNT KG CO; (3.15 for Jet Kerosene) HC
A321 0_EFA_LTO-2 4.9% 4.9% 2.7%
0_EFA_CCD 1.5% 1.5% -35.7%

The changes that have a relevant impact on total emissions are discussed below (international/na-
tional). The basis of the comparison is again the flight movement data from Austria for 2023 as
considered in the 2024 submission.

HC_LTO (internation/national)

Due to the new emission factors there is an increase of 9.6% in HC_LTO emissions in international
and an increase of 17.3% in domestic air traffic. The increase is due to the higher emission factors
(see table above) and on the other hand to the updated aircraft type allocation.

With the emission factor dataset in EEA 2016, many aircraft types were assigned to so-called “equiv-
alence types”. With the dataset in EEA 2023, many of these types could be assigned to unique types
with existing emission factors, a so-called "original EF". The current assignment of flights to original
EF types, which were previously mapped using an equivalence type, led to an increase in HC_LTO
emissions (see next figure, 2nd pair of bars).

The 5t pair of bars undermines the above described fact that the aircraft-specific emission factors
were increased for HC_LTO emissions.

Figure 12: Comparison of HC_LTO emissions calculated with EEA 2023 vs. EEA 2016

Comparison HC_LTO emissions
EEA 2016 vs. EEA 2023
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)QZI;A EEA EEA EF-EEA EF-EEA n-EEA n-EEA result
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type EF n P

mSum EEA2016 4720,3 27838, 867,01 1,73 113677 13,65 174,55 147 292
Sum EEA2023  7376,1 34235, 23088 0,90 118 131 3,51 198,51 162254

Source: Umweltbundesamt umweltbundesamt®
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Harmonization of CRF/CRT and IEA data

In 2013 the ERT detected inconsistencies of fuel consumption data of domestic aviation and do-
mestic navigation between the CRF tables and the IEA data (ICR 2013). In response to that it was ex-
plained that Austria uses a bottom-up approach to estimate fuel consumption whilst IEA relies on
top-down approach based on fuel consumption statistics reported by Statistics Austria.

After having discussed this issue with Statistics Austria an Explanatory Note (30/09/2013) has been
compiled by Statistics Austria declaring that a regular adoption of inventory data for the split be-
tween national and international fuel consumption in civil aviation and navigation in the national
statistics will be adopted in the future, as far as the data can be submitted in time (early Novem-
ber).

As part of the regular QA/QC, the energy split between national and international aviation is pro-
vided to Statistics Austria for the IEA statistics based on the bottom-up model used to calculate the
annual emission inventory.

Comparison IEA (military jet kerosene data)

In 2014, the ERT noted a significant difference in jet kerosene consumption (civil aviation) between
IEA data and CRF Table 1.C. In response to the draft ARR 2014, Austria explained that the IEA value
also includes military jet kerosene data and that this is the reason for the difference.

Completeness

In response to a question raised by the ERT (ICR, 2013) and based on a recommendation made by
the UNFCCC in the course of the 2020 Review, fuel consumption and emissions of mobile sources
used for aircraft handling at Austrian airports are now reported under7.A.3.e.2.

Recalculations

There are no sector-specific recalculations.

Planned improvements

No sector-specific improvements are planned.

3.2.13.2 1.A.3.b Road Transport
Key Source: Yes (diesel oil CO2/N,O and gasoline CO,/CH4/N,0)

Emissions from road transportation are covered in this category. It includes emissions from pas-
senger cars, light duty vehicles, heavy duty vehicles and busses, mopeds and motorcycles.

Road transport showed an increase in GHG emissions since 1990 (+46%) mainly due to an increase
of road performance (mileage) of diesel cars and freight transport. In addition to the increase of
road performance within Austria, the amount of fuel sold in Austria but used elsewhere - an ef-
fect called “fuel export” mainly caused by a lower fuel tax compared to Austria’s neighbouring
countries - has increased considerably since 1990. Between 2005 and 2012 total GHG emissions
decreased due to lower amounts of fuel sold together with an increased use of biofuels for blend-
ing and the gradual replacement with newer vehicles with lower specific fuel consumption. Since
then, GHG emissions from transport have been gradually increasing with rising traffic volumes. In
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the pandemic year 2020 a sharp decrease of emissions was observed followed by an increase due
to a slight economic recovery in 2021. Since then the GHG emissions show a decreasing trend.
From 2022 to 2023 emissions from sub-category 1.A.3.b Road Transportation declined by 3.9% due
to a drop in total diesel sales due to reduced milage of heavy duty vehicles on inland roads and
abroad with Austrian fuel (fuel exports).

In 2023, the main share of traffic-related greenhouse gas emissions was caused by diesel-powered
passenger cars (41.2%) and heavy commercial vehicles (25.8%), followed by gasoline-powered pas-
senger cars (22.5%) and light commercial vehicles (8.7%). Compared to 2022, emissions have de-
creased by 3.9% (approximately 0.8 million tons of CO; equivalent).

In the following table total GHG emissions (in CO,e) are disaggregated by means of road transpor-
tation. Inland emissions and those from fuel export are shown separately in the two relevant vehi-
cle categories passenger cars and heavy duty vehicles and must be added to get the total emis-
sions for each vehicle category. The phenomenon of fuel export is explained in the subchapter
Methodological Issues.

Table 71:  Greenhouse gas emissions from 1.A.3.b Road Transport differentiated by means of transportation

1990-2023.

Year Passenger cars light duty heavy duty mopeds &
vehicles vehicles motorcycles

inland fuel export inland inland fuel export inland

CO.e [kt]

1990 8812 222 1024 2509 819 70
1995 9935 -251 1178 3148 1264 84
2000 10 896 -805 1339 3669 2971 111
2005 11448 2740 1435 4014 4492 126
2010 11 046 2333 1348 3586 3363 143
2011 11136 2077 1366 3673 2681 148
2012 11008 1985 1358 3672 2842 153
2013 11166 1782 1378 3675 3904 159
2014 11342 1677 1399 3560 3329 163
2015 11528 1962 1426 3554 3256 168
2016 11888 2150 1488 3954 3094 173
2017 12125 2232 1534 4183 3145 176
2018 12 289 2116 1547 4302 3132 174
2019 12383 1759 1594 4 345 3388 173
2020 10139 1251 1609 4199 3149 158
2021 10 832 1073 1734 4522 3071 150
2022 11455 709 1761 4509 1832 148
2023 11347 1281 1724 4229 896 146
1990-2023 29% 476% 68% 69% 9% 109%
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Methodological Issues

The used methodology for estimating CO, emissions conforms to the requirements of the IPCC
2006 GL: Tier 2 for CO; and Tier 3 for CH4 und NO. Details on EFs are given below.

Mobile road combustion is differentiated into the categories Passenger Cars, Light Duty Vehicles,
Heavy Duty Vehicles and Buses, Mopeds and Motorcycles. In order to apply the IPCC 2006 GL meth-
odology a split of the fuel consumption of different vehicle categories is needed.

Bottom up Methodology - fuel consumed

Energy consumption and emissions of the different vehicle categories are calculated by multiplying
the yearly road performance per vehicle category (km/vehicle and year) by the specific energy use
(g/km) and by the emission factors in g/km in the Model NEMO. NEMO combines a detailed calcula-
tion of the vehicle fleet composition and simulation of emission factors on a vehicle level.

NEMO calculates the percentages of different vehicle layers on the overall traffic volume as a func-
tion of year and considered road type based on data on vehicle stock, composition of new registra-
tions and vehicle usage. The simulation of the emissions of the different vehicle layers is based on
the correlation of the specific engine emission behaviour (emissions in grams per kilowatt-hour en-
gine work) with the cycle average engine power in a normalised format. The calculation of the re-
quired engine power is based on average speed and additional kinematic parameters for the de-
scription of the cycle dynamics for a given road section.

Based on a recommendation made by the UNFCCC during the 2020 Review, Austria collected fuel
consumption data of mobile sources used for aircraft handling at Austrian airports. On the basis of
specific information from Vienna's International Airport an estimate for all Austrian airports was
carried out. Emissions are now reported separately under CRT 7.A.3.e.2 Other. Fuel and emissions
from this source were previously included in CRT source category 1.A.3.b Road Transport. For more
information see chapter 3.2.13.6.

Top down Methodology - fuel sold

NEMO models the fuel consumption and emissions from road transport in a bottom-up approach.
The results are then added to the modelled fuel consumption of off-road traffic. This sum is com-
pared with the national total based on ‘fuel sold’ (obtained from the national energy balance). The
gap is allocated to fuel export (fuel that is sold in Austria but consumed abroad). Total emissions
reported in the CRT category 1.A.3.b Road Transport also include emissions from fuel export.

Fuel export

Since the end of the nineties an increasing discrepancy between the total Austrian fuel sales and
the computed domestic fuel consumption became apparent. Between 2003 and 2007 this gap ac-
counts for roughly 30% of the total fuel sales. A possible explanation of this discrepancy is the ,fuel
export in the vehicle tank” - due to the relatively low fuel prices in Austria (in comparison to the
neighbouring countries). Meaning that to a greater extent fuel is filled up in Austria and consumed
abroad. This assumption is underpinned by two national studies (Molitor, et al., 2004, Molitor, et al.,
2009).

It is assumed that the fuel export fleet (mainly travelling on highways) is similar to the Austrian fleet
on highways, which means that no different efficiency rates are assumed for the fuel export fleet. It is
assumed that fuel export is assigned to three vehicles groups: gasoline PC, diesel PC and diesel trucks.
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Gasoline fuel export is calculated from the inland gasoline consumption and the difference to the
total sales of gasoline in Austria. The difference is being assigned to the gasoline fuel export in cars.
Fuel consumption of diesel fuel export with cars is being calibrated in proportion to the diesel
share of the foreign car fleet based on the relation between FC of gasoline cars in fuel export and
FC of gasoline cars in inland. After having calculated the diesel export in cars the diesel export of
trucks can be estimated by total diesel sales minus diesel FC inland minus diesel export in cars
(Schwingshackl, et al., 2015)%2,

NEMO - Network Emission Model

From the submission in 2015 onwards calculations are based on the model NEMO - Network Emis-
sion Model (Dippold, et al., 2012); (Schwingshackl, et al., 2015, Hausberger, et al., 2015, Dippold,
2016, Schwingshackl, Hausberger, 2024). NEMO combines a detailed calculation of the fleet compo-
sition with the simulation of energy consumption and emission output on a vehicle level. It is fully
capable to depict the upcoming variety of possible combinations of propulsion systems (internal
combustion engine, hybrid, plug-in-hybrid, electric propulsion, fuel cell ...) and alternative fuels
(CNG, biogas, FAME, Ethanol, GTL, BTL, H> ...).

In addition, NEMO has been designed to be also suitable for all main application fields of simula-
tion of energy consumption and emission output on a road-section based model approach. As
there does not yet exist a complete road network for Austria on a highly resolved spatial level, the
old methodology based on a categorisation of the traffic activity into “urban”, “rural” and “motor-
way” has been currently also applied in NEMO. The model calculates vehicle mileages, passenger-
km, ton-km, fuel consumption, all exhaust gas emissions, evaporative emissions and suspended
TSP, PM1o, PM25, PM; and PMg; exhaust and non-exhaust emissions of road traffic. Figure 13 shows

a schematic picture of the methodology of NEMO.

52 page 22
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Figure 13:  Schematic picture of the NEMO model.
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Module: Fleet

The composition of the vehicle fleet in NEMO is being simulated based on annual Austrian regis-
tration statistics per vehicle category and propulsion system as well as age-dependent survival
(drop-out) probabilities. Vehicle technologies (exhaust standards or “EURO classes”) are assigned to
vehicle registrations based on the year of registration.

For passenger cars (PC), light duty vehicles (LDV), buses and motorcycles the specific mileage
per year is obtained from the periodical inspection database (ZBD - annual inspection of traffic and
operational safety according to 857a of the 1967 Motor Vehicle Act (KFG)) is used. As this data is
only representative for the Austrian vehicle stock, for passenger cars it is only used to determine
the ratio between the propulsion categories. For vehicles >=3.5 tons and heavy duty vehicles
(HDV) mileage data from 2008 onwards is calculate based on yearly growth rates according to the
final results of the automatic traffic counting stations and toll data on the high-level road network
(ASFINAG, 2024) as well as from automatic traffic counting stations of the counties (AUSTRIATECH,
2024).

The total annual road performance (mileage driven per year) of the vehicle categories should be
recorded as precisely as possible by national statistics. For many years this specific data was not
available. Therefore, traffic volumes up to 2007 were taken from the Austrian National Transport
Model “VMOe 2025+ Verkehrs-Mengenmodell-Osterreich (Austrian Transport Model commissioned
by the Federal Ministry of Transport, Innovation and Technology (BMVIT), not published).
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Module: Road Network

NEMO also models the road performance and emissions per vehicle size, age and motor type
based on dynamic vehicle specific drop out- and road performance functions for different road net-
work types. Starting point for the road network files currently used in the inventory for the three
road categories "urban", "rural" and "motorway" are the mileage distributions stored in HBEFA for
Austria according to different traffic situations. Within the road categories the average speed is a
product of x different driving patterns per vehicle category (dependant on y road types in each of
the three road categories with specific inclinations, speed limits, actual traffic flows, average meas-
ured speeds, etc.). The resulting average speeds for Austrian "urban", "rural" and "motorway" road
category weighted by traffic volume in the attachment can be found in the following table.

Table 72:  Resulting average speeds per vehicle category in NEMO (based on HBEFA 4.2 traffic situations).

Speed [km/h] per road category

Vehicle category urban rural motorway
Passenger Car 32.6 71.2 116.3
Light Duty Vehicle 32.6 71.2 116.2
Heavy Duty Vehicle-Road Truck 29.5 63.5 79.9
Heavy Duty Vehicle-Tow Truck 29.5 63.5 79.9
Coach 295 64.3 90.5
Urban Bus 237 49.8

Motorcycle-2 cylinders 33.7 68.3

Motorcycle-4 cylinders 337 68.3

Moped 33.7 48.8
Model input

1. Module: Fleet. Yearly vehicle registrations (STATAT) and an algorithm for drop-out probabil-
ities form the vehicle stock of each vehicle category split into layers according to the pro-
pulsion system (Sl, Cl...), cylinder capacity classes or vehicle mass;

2. Module: Fleet. Yearly specific mileages of PCs, LDVs, mopeds and motorcycles (ZBD - an-
nual "sticker check" in accordance with 857a KFG);

3. Module: Fleet. Yearly growth rates of kilometres driven by PCs and HDVs separated for the
federal street network (motorways) and the federal county network (urban, rural)
(AUSTRIATECH);

4. Module: Emissions. Emission factors of the vehicles according to the year of first registra-
tion and the layers from 1);

5. Module: Road network. Yearly absolute number of vehicle kilometres (trucks and busses)
on Austrian motorways (ASFINAG)

6. Number of passengers per vehicle and tons payload per vehicle;
7. Optional either/or
e total gasoline and diesel consumption of the area under consideration,

e average km per vehicle and year.
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Model output

—_

Km driven per vehicle and year,

Total fuel consumption of road traffic,
Total vehicle mileages,

Total passenger-km and ton-km,

Specific emission values for the vehicle fleets [g/km], [g/tkm], [g/pkm],

o v M wnN

Total emissions (evaporative emissions and suspended TSP, PM1o, PMz5, PM1 and PMo 1 ex-
haust and non-exhaust emissions, CO, HC, NOy, CO,, SO, and several unregulated pollu-
tants among them CH4 and N2O) of road traffic.

The calculation is done according to the following method for each year

1. Assessment of the vehicle stock split into layers according to the propulsion system (SI, Cl,..),
cylinder capacity classes (or vehicle mass for HDV) and year of first registration using the ve-
hicle survival probabilities and the vehicle stock of the year before.

stock, = stock; xsurvival probability,,

g;,yeari g; ,yeari—1

2. Assessment of the km per vehicle for each vehicle layer using age and size dependent func-
tions of the average mileage driven. If option switched on, iterative adaptation of the km per
vehicle to meet the total fuel consumption targets.

3. Calculation of the total mileage of each emission category (e.g. passenger car diesel, EURO 3)

end
total mileage ¢ = > (stock,, .., x km/vehicle

Jy=start.

iyeari )

4. Calculation of the total fuel consumption and emissions of each emission category

Emission ¢ = total mileage ¢ x emission factor, .

5. Calculation of the total fuel consumption and emissions of each vehicle category
end

Emission = Emission
E;=1

veh.categay

6. Calculation of the total passenger-km and ton-km
end

transport volumes = Z(vehicle mileage ¢ x loading ¢ )

veh.categay —
=i

7. Summation over all vehicle categories with

Jgi Index for a vehicle layer (defined size class, propulsion type, year of first registration)

E; Index for vehicles within a emission category (defined size class, propulsion type and exhaust certification level)
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Activity Data

From 2022 to 2023 fuel consumption of road transport in TJ (gasoline, diesel and alternative fuels
including liquid biomass) decreased by 2.9%. Specific consumption per average vehicle kilometer
and vehicle category improved for all vehicle categories except motorcycles and mopeds.

In 2023, the total share of fuel export in CRT 7.A.3.b amounted to 11% or 2 177 kt CO; equivalents of
which 59% are attributed to passenger road transport and 41% to road freight transport.

Figure 14:  Share of fuel export in 1.A.3.b Road Transport in 2023.

Share of fuel exportin 1.A.3.b in 2023

m fuel export (PC+HDV)

passenger cars (inland)

light duty vehicles (inland)

9%

H heavy duty vehicles (inland)

599% m mopeds and motorcycles (inland)

Source: Umweltbundesamt umweltbundesamt®

The general equal distribution of pure biofuels to relevant vehicle categories was changed in the
calculations of the 2016 submission. The allocation has been done based on expert judgement and
was implemented in the model NEMO according to the road performance of each vehicle category:

biodiesel B100 is assigned to HDV to 100%

vegetable oil is assigned to HDV to 100%>3
bioethanol (E85) is assigned to PC to 100%
hydrotreated vegetable oil (HVO) to road trucks and heavy trucks to 100%

The allocation of alternative fuels like liquefied petroleum gas (LPG) and compressed natural gas
(CNG) is assumed in the model as follows:

e |PGis assigned to PC and LDV (LPG consumption according to the number of fleet); the rest
compared to the energy balance is assigned to gasoline trucks HDV (only otto-motorised) .

e Natural gas (CNG) is distributed to passenger cars, HDV and LDV (only otto-motorised)
according to their road performance.

3 An allocation to agriculture is not possible at the moment, because of the technical model framework.
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Biofuels

Since 2005 biogenic fuel (biodiesel, bioethanol, plant oil) has been used in the Austrian road
transport sector. Biodiesel and bioethanol are mainly used for blending fossil fuels, whereas plant
oil is distributed in pure form. The following data is used as direct input data in the calculation
models based on NEMO and GEORG (see 1.A.2.8.7).

During the 2023 calendar year, the substitution target of 5.68 % (in terms of the energy content)
required by the Austrian Fuel Ordinance (KVO) was met (7.36 %). The value has risen significantly
compared to previous years (Aichmayer, et al., 2025). 2005, the first year of blending biofuels, the
substitution amounted to only 0.8% (Salchenegger, 2006).

The table below shows total absolute numbers of biofuels used in Austria for mobile sources re-
ported in the national biofuel register elNa (electronic sustainability certificates). The reduction of
direct CO, emission achieved through the use of biofuels in the transport sector in 2023
amounted to 1.6 million tonnes - emissions that count towards the Austrian National Greenhouse
gas targets.

Table 73:  Use of biofuels in absolute figures 2005-2023.

Year Pure [t] Blended [t]
Biofuels Biogas Vegetable oil HVO BiodieseltHVO  Bioethanol
2005 17 000 - - - 75 000 -
2006 42 500 - 10 000 - 288000 -
2007 71228 - 17 981 - 298 828 20 391
2008 102 000 0.1 19276 - 304 291 84910
2009 115906 1 17784 - 405909 99 424
2010 74 984 2 17 393 - 427 000 105 883
2011 85093 6 16731 - 422072 102 755
2012 58 160 9 16 823 - 440938 105378
2013 62 694 15 17 842 - 443 389 88 842
2014 143125 463 16 028 - 474 692 87 688
2015 158 267 350 15988 - 528 944 89 557
2016 65 280 344 15595 - 495 764 86912
2017 31052 214 15561 - 459 032 85226
2018 62914 306 263 - 462 396 88 206
2019 58 019 349 135 483 448 328 86311
2020 34 451 278 107 91 390 273 82030
2021 25012 213 149 1133 416 461 75520
2022 28 349 527 209 132 391 503 78 766
2023 28153 335 119 29199 417 406 139 165
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Emission Factors

CO, emissions are calculated on the basis of tons of fuel. In NEMO a country-specific CO; EF is ap-
plied assuming a carbon content of 86% for diesel and gasoline resulting in a value of 3.153 kg/kg
fossil fuel.

As responded to the ERT's questions during the 2016, 2020 and 2022 UNFCCC Reviews the high CO,
IEF for gasoline (75.94 t/T) in 2022) is above the upper IPCC default values (73.00 t/TJ) due to the ap-
plication of the comparatively low NCV from the national energy balance, which is 41.5 T)/kt Gaso-
line for the year 2022. The application of the IPCC default NCV (44.3 TJ/kt) would increase activity
data and thus reduce the CO,-IEF and bring it into the range. Austria therefore does not assume
that emissions from Gasoline are over-estimated.

As responded to the ERT's question during the UNFCCC Review 2016 on an update on the progress
of separate reporting of CH4 and N,O emissions associated with biomass (also raised in ARR 2014
para 30) it should be noted that Austria has implemented this improvement in its submission 2018.

CH4 and N,O EFs used in NEMO are based on a representative number of vehicles and engines
measured in real-world driving situations taken from the “Handbook of Emission Factors” (HBEFA)
(Keller, Hausberger, 1998) and on ARTEMIS measurements (basically for passenger cars, light duty
vehicles and motorcycles) which are taken into account in HBEFA. As planned in the last NID emis-
sion factors have been updated in the 2023 submission according to the HBEFA version V4.2 (Not-
ter, et al., 2022) published in February 2022 and replacing version V4.1 (Matzer, et al., 2019).

Software updates

Besides other general updates in HBEFA V4.2, it contains a detailed mapping of the emission devel-
opment of diesel vehicles with and without a software update in addition to the emission factors
for diesel PCs with EA 189 engines, which have already been integrated in HBEFA V4.1. There the
effect of the mandatory software update of VW vehicles with the EA189 engine (“Diesel Gate”) on
the average EURO 5 emission factor has been analysed in several measurement series.

The development of the emission factors and temperature dependencies for the additional soft-
ware update vehicle layers can be read in a study by TU Graz (Dippold, Hausberger, 2021) and is
also integrated in HBEFA V4.2.

Ambient temperature influence

Ambient temperature influences on NOx emission factors have been checked, but there have been
no changes compared to HBEFA V4.1. Therefore, it is still valid to say that the lower the ambient
temperature, the worse NOy exhaust-aftertreatment systems work.

Moreover, specific yearly CO, emission and fuel consumption factors per vehicle kilometre of newly
registered passenger cars and light duty vehicles have been implemented according to the national
CO; monitoring data for the Austrian fleet (Schodl, Béhnke, 2025a, Schodl, B6hnke, 2025b).

Cold-start emissions

The cold-start emission module has been checked and there have been no changes compared to
HBEFA V4.1.

Cold-start emissions according to IPCC 2006 GL are calculated as separate emissions in addition to
the emissions that would be expected if all vehicles were only operated with hot engines and
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warmed-up catalysts. Cold-start emissions are only allocated for urban and rural driving, as the
number of starts in highway conditions seems to be relatively limited. Cold-start emissions are cal-
culated in NEMO for each vehicle category and each pollutant as follows:

Additional impact per start [g / km] =
cold-start surcharge [g / start] / average trip length per cold start [km / start]

The cold start influence is in NEMO included in the calculation of fuel consumption and emissions
of CO,, NO,, CO, hydrocarbons and PM. For N,O and NHs no cold start emission factors were found
in the literature. Thus, the cold-start influence on the greenhouse effects of N,O emissions could
not be taken into account.

The values used for cold-start surcharges come from:

e PCand LDV: cold-start model (updated in HBEFA V4.1)
®  HDV: cold-start study commissioned by Umweltbundesamt (REXEIS et al. 2013)

e 2-wheelers: derived from cold-start emissions of PC gasoline

Relative factors on top of commercial fuels incl. blending of biofuels (=reference fuels)

All emission factors of alternative and pure biofuels used in NEMO are considered in the model by
relative factors compared to commercial fuels. This allows to include any other fuels in the NEMO
calculations.

The following table provides the used relative factors compared to the reference fuels. The refer-
ence fuels are blended gasoline and blended diesel, because these fuels are commercially
launched by fuelling stations on the market. The relative factors are multiplied with the EFs (in
g/km) of every EURO-class and vehicle category per year. The relative factors are kept constant for
the whole time series, but the final EFs change over time, because the basic EFs per EURO class im-
prove as a consequence of the vehicles' advanced exhaust gas technologies. The relative factors
are derived from literature research (e.g. EMEP Guidebook) or exhaust measurements.

Table 74:  Relative factors used for bioethanol E85, LPG, CNG and biogas.

Gasoline blended bioethanol LPG CNG biogas
gasoline E85
FC 1.00 1.00 1.00 0.84 0.84
NOx 1.00 1.51 1.22 0.67 0.67
HC 1.00 1.37 0.85 0.44 0.44
co 1.00 0.88 1.25 0.70 0.70
PM exhaust 1.00 1.00 1.00 0.71 0.71
Nox_raw 1.00 1.51 1.22 0.67 0.67
N20 1.00 0.64 1.00 0.34 0.34
NO2 1.00 1.51 1.22 1.1 1.1
NH3 1.00 1.00 1.00 0.68 0.68
CH4 1.00 1.94 1.00 2.94 2.94
Benzol 1.00 1.00 1.00 1.00 1.00
C22H12 1.00 1.00 0.03 1.00 1.00
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Gasoline blended bioethanol LPG CNG biogas
gasoline E85

C20H12 (k) 1.00 1.00 0.04 1.00 1.00

C20H12 (b) 1.00 1.00 0.00 1.00 1.00

C20H12 (a) 1.00 1.00 0.03 1.00 1.00

Table 75:  Relative factors used for biodiesel, plant oil and diesel B20.

diesel blended diesel biodiesel (RME>*) plant oil diesel B20
FC 1.00 1.00 1.00 1.00
NOx 1.00 1.20 1.20 1.04
HC 1.00 1.00 1.00 1.00
co 1.00 0.74 0.74 0.95
PM exhaust 1.00 0.61 0.61 0.92
NOx_raw 1.00 1.20 1.20 1.04
N20 1.00 1.20 1.20 1.04
NO2 1.00 1.00 1.00 1.00
NH3 1.00 1.00 1.00 1.00
CH4 1.00 1.15 1.15 1.03
Benzol 1.00 1.00 1.00 1.00
C22H12 1.00 1.00 1.00 1.00
C20H12 (k) 1.00 1.00 1.00 1.00
C20H12 (b) 1.00 1.00 1.00 1.00
C20H12 (a) 1.00 1.00 1.00 1.00

Implied emission factors for the different means of road transportation are listed in the following
tables. In contrast to the CRT tables, Activity data shown in Table 76 to Table 79 include all energy
sources (i.e. fossil and bio fuels) used in each vehicle category in order to show the increasing sub-
stitution of fossil fuels with biofuels from 2005 onwards. For this reason data provided in these ta-
bles do not correspond to the IEFs given in the CRT where they are separately shown for each en-
ergy source (e.g. |IEF for fossil diesel, fossil gasoline, biomass etc.).

Table 76:  Implied emission factors of passenger cars 1990-2023.

Year Activity Implied Emission Factors
CO; CH4 N0
T t/T) kg/T) kg/T)
1990 117 059 75.9 214 2.7
1995 126 028 75.7 12.7 3.1
2000 132382 75.3 6.7 2.7

% rapeseed oil methyl ester.
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Year Activity Implied Emission Factors
CO; CH4 N2O
T) t/T) kg/T) kg/T)
2005 188 291 74.6 4.1 2.2
2010 186 417 71.2 2.7 1.9
2011 184 301 711 2.5 1.9
2012 181672 70.9 2.4 1.9
2013 180 344 71.2 2.4 2.0
2014 182 126 70.9 2.3 2.0
2015 189429 70.6 2.4 2.1
2016 195 390 71.2 2.6 2.2
2017 198 958 71.5 2.8 2.4
2018 200392 711 3.0 25
2019 196 272 71.3 3.1 25
2020 158 211 71.2 3.2 2.7
2021 165130 71.3 33 2.7
2022 168 331 71.4 33 2.7
2023 177 108 70.5 33 2.7

Table 77:  Implied emission factors of light duty vehicles 1990-2023.

Year Activity Implied Emission Factors
CO; CH4 N2O
T t/T) kg/T) kg/T)
1990 13637 74.7 7.0 0.9
1995 15764 74.4 3.6 0.8
2000 17937 74.3 1.8 1.3
2005 19394 73.6 1.0 1.6
2010 19032 70.3 0.7 1.8
2011 19 299 70.3 0.7 1.8
2012 19214 70.1 0.8 1.9
2013 19429 70.3 0.9 2.1
2014 19763 70.2 1.1 2.2
2015 20 252 69.8 1.3 2.4
2016 20967 70.3 1.5 2.5
2017 21471 70.7 1.8 2.7
2018 21642 70.6 2.2 2.9
2019 22228 70.8 2.5 3.1
2020 22 396 70.9 2.8 3.4
2021 24158 70.8 3.3 3.5
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Year Activity Implied Emission Factors
CO; CH4 N.O
T) t/T) kg/T) kg/T)
2022 24514 70.8 3.5 35
2023 24 160 70.3 3.6 3.6
Table 78:  Implied emission factors of heavy duty vehicles 1990-2023.
Year Activity Implied Emission Factors
CO; CH4 N.O
T) t/T) kg/T) kg/T)
1990 44 660 74.3 2.8 0.7
1995 59 249 74.2 2.0 0.7
2000 89277 74.2 1.1 0.6
2005 115509 73.5 0.7 0.5
2010 98 436 70.1 0.4 1.8
2011 89996 70.0 0.4 2.1
2012 92 430 69.9 0.3 23
2013 107 183 70.0 0.3 25
2014 97 569 69.9 0.3 2.8
2015 96 955 69.4 0.3 3.0
2016 99713 69.9 0.2 2.8
2017 103 075 70.3 0.2 2.8
2018 104 530 70.3 0.2 2.9
2019 108 467 70.5 0.2 2.9
2020 103033 70.6 0.2 2.9
2021 106 590 70.5 0.1 2.9
2022 88978 70.5 0.2 3.0
2023 72 346 70.0 0.2 3.2
Table 79:  Implied emission factors of mopeds and motorcycles 1990-2023.
Year Activity Implied Emission Factors
CO; CH4 N2O
T t/T) kg/T) kg/T)
1990 836 76.3 254.0 1.3
1995 1024 76.3 185.7 1.2
2000 1372 76.3 142.8 1.2
2005 1570 76.3 120.9 1.2
2010 1892 72.8 92.9 1.2
2011 1954 72.8 88.5 1.2
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Year Activity Implied Emission Factors
CO; CH4 N2O
T) t/T) kg/T) kg/T)
2012 2031 72.6 83.7 1.2
2013 2099 73.0 79.0 1.2
2014 2177 72.5 74.4 1.2
2015 2243 72.5 70.7 1.2
2016 2288 73.4 67.9 1.2
2017 2337 73.4 64.8 1.2
2018 2348 72.4 57.1 1.2
2019 2323 72.4 61.7 1.2
2020 2132 72.0 60.0 1.2
2021 2015 72.4 57.1 1.3
2022 1990 72.8 52.2 1.3
2023 2016 70.9 49.0 1.3

Taking into account the carbon part of biofuels (and the associated CO, emissions)

According to the 2006 IPCC GLs (volume 2, chapter 3, section ‘CO emissions from biofuels’ in page
3.17) “it is important to assess the biofuel origin so as to identify and separate fossil from biogenic feed-
stocks”. In other words, a part of the carbon of biofuels (and the associated CO, emissions) may
have a fossil origin. In Austria this is the case. Consequently, the CO, from fossil methanol in the
production of biodiesel (FAME®®) has been accounted for the time series 2005-2019 resulting in in-
creased emissions for every vehicle sub-category, where blended or pure biodiesel is used.

Calculations were done based on (Sempos, 2018) who published together with a group of experts
an accorded point of view among EU MS to agree on a common understanding and define possible
ways how to estimate the associated CO, emissions to the fossil carbon content in biofuels. The fol-
lowing default values were taken.

Table 80: Values used for the fossil carbon content in biofuels (Sempos, 2018).

C fossil part - origin from methanol Carbon content - bio and fossil CO-EF for fossil FAME
[%] [% kg/kg] [kt CO2/kt FAME]
5.4 76.5 0.1515

The fossil part in the production of ETBE®® has been accounted for the whole time series, as we
know that 53% of ETBE are produced from fossil sources (Isobuten) and 47% from bioethanol. The
fossil part is being reported as fossil gasoline by the companies.

55 Fatty Acid Methyl Ester.
%6 Ethyl Tert-Butyl Ether.
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HVO>7 in contrast is produced through the hydro-treatment of the triglyceride-containing feed-
stocks (vegetable oil or animal fat). All carbon can be considered of biogenic origin (no fossil part).

Quality Assurance and Quality Control (QA/QC)

Quality management for input data of 1.A.3.b Road Transport is implemented by carrying out the
following checklist after receipt of input data:

v Are the correct values used (check for transcription errors)?

Check of plausibility of input data (time-series order of magnitude)!
Is the data set complete for the whole time series?

Check of calculation units!

Check of plausibility of results (time-series order of magnitude)!

Are all references clearly made?

N NN SR

Are all assumptions documented?

Uncertainty Assessment
Uncertainty estimates are based on (Winiwarter, Rypdal, 2001) and on (Hausberger, 2005):
e The uncertainty of activity data (total fuel sold) for road transport is considered to be low
(3%), and also the uncertainty of CO, emission factors is estimated to be 3%.

® N,O emission factors are determined in vehicle emission tests, mostly carried out on test
benches. Therefore emission factors are prone to uncertainties for the following reasons:

test driving cycles cannot fully reflect real driving behaviour,
uncertainties of test equipment and emission measurement equipment,
emission factor varies over time because of chemical characteristics of the fuels,

the influence of aging and maintenance of the vehicle stock.

Due to these reasons the uncertainty for the N,O emission factor is relatively high; it is estimated to
be -70 and +170% (lognorm) for gasoline and +30% (norm) for diesel.

Recalculations
Update/Improvement of activity data

Revision of the energy balance

Update of natural gas and liquefied petroleum gas consumption for the years 2021 and 2022 due
to revisions in the current national energy balance by the federal statistics office ‘Statistik Austria’.

Update of correction factor (CF) for real-world fuel consumption PC (passenger cars)

The real-world consumption correction factors - when switching from NEDC (New European Driv-
ing Cycle) to WLTP (Worldwide harmonized Light vehicles Test Procedure) standard values - have
been updated in the NEMO emissions calculation model for PC. The revision resulted in minor ad-

57 Hydro Vegetable Oil.
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justments for 2019 and 2020 and a update from 2021 onwards based on the national CO2 monitor-
ing data and data from the new version V5.1 of the Handbook of emission factors (HBEFA) (not
published yet).

e  (CO,-CF for gasoline PC from 2021 onwards = 20%
®  (CO,-CF for diesel PC from 2021 onwards = 18%

Methodological changes

Assumptions of specific mileage for inland/domestic road transport activity

Starting with the submission 2020 growth rates of the automatic permanent counting stations on
the high-level road network were no longer used to annually extrapolate specific mileage from the
previous year's level. Instead, data from the central annual "sticker check" (ZBD; in accordance with
§857a KFG) have been used for all inland road transport (Austrian and foreign vehicles being oper-
ated on the Austrian road network).

Although comparisons with the mileage resulting from the replaced method showed similar re-
sults for 2020, an increasing gap in mileage became obvious between the two methods from the
pandemic year 2020 onwards. The mileage of foreign vehicles in Austria is obviously growing faster
than that of domestic vehicles in Austria. Conversely, this means that by giving priority to the infor-
mation from the ZBD (only for vehicles registered in Austria), the total mileage on the Austrian road
network was systematically underestimated in the recent submissions and too high fuel quantities
were attributed to fuel exports.

The finding for this submission and for the future is that it is not permissible to use the specific
mileage according to the ZBD for all motor vehicle traffic on Austria's roads.

The method has been changed now back to the previous approach and means a shift in fuel con-
sumption and emissions from fuel exports to domestic consumption for the whole time-series. To-
tal fuel sales have not been revised.

The changes in car mileage represent the largest difference compared to the previous year's inven-
tory and methodically correctly shift energy consumption and emissions from fuel export to inland.
The overall changes in CO, emissions amounts to +0.03 kt in 1990 (+0.0001% of national total and -
0.0002% of 1.A.3) and +46.43 kt in 2022 (0.08% of national total and 0.23% of 1.A.3). CH4 and N,O
have also changed. CH.: 1990: +15.39 kg; 2022: +14.06 kg (0.01% of national total and 1.9% of
1.A.3). N2O: 1990: +0.85 kg; 2022: +24.11 kg (+0.2% of national total and +3.06% of 1.A.3).

Planned improvements

The implementation of emission factors for emission standard (e.g. EURO 7) are planned with the
next update of HBEFA.

3.2.13.3 1.A.3.c Railways

Key Source: No

In this category emissions from diesel railcars and steam engines are considered.
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Methodological Issues

The used methodology corresponds to the requirements of the IPCC 2006 GL Tier 2 methodology.
The applied methodology is described in the subchapter on mobile sources of CRT 1.A.2.g.vii.

Activity Data & Emission Factors

Activities used for estimating the emissions and the implied emission factors of CRT 1.A.3.c are pre-
sented below. In the following table the activity data includes all energy sources (including hard
coal). The increasing substitution of fossil fuels with biofuels can be observed from 2005 onwards.
Details concerning emission factors for mobile off-road sources are described in the subchapter on
mobile sources of CRT1.A.2.g.vii.

Table 81:  Implied emission factors and activity data for 1.A.3.c Railways 1990-2023.

Year Activity Implied Emission Factors
CO; CH4 N.O
T t/T) kg/T) kg/T)
1990 2380 74.8 3.8 253
1995 1987 74.8 3.7 25.6
2000 1815 74.5 3.5 26.5
2005 2187 73.6 3.2 26.1
2010 2026 70.3 23 22.0
2011 1714 70.3 2.1 21.0
2012 1763 70.1 2.0 20.1
2013 1510 70.4 1.8 18.9
2014 1637 70.2 1.6 17.6
2015 1245 69.8 1.6 16.9
2016 1254 70.3 1.6 16.6
2017 1368 70.7 1.5 16.0
2018 1307 70.7 1.5 15.7
2019 1307 70.9 1.5 15.3
2020 1149 70.9 1.5 15.0
2021 1140 70.8 1.4 14.7
2022 1136 70.9 1.4 14.4
2023 1042 70.4 1.4 14.2

Recalculations

No category-specific recalculations have been made.

Planned improvements

No category-specific improvements are planned.
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3.2.13.4 1.A.3.d Navigation
Key Source: No

This sector includes emissions from gas/diesel oil and gasoline fuelled ships used by vessels and
ships of all flags that depart and arrive per trip within Austria. The main sources are the river Dan-
ube and some other smaller rivers and lakes.

Methodological Issues

The used methodology conforms to the requirements of the Ipcc 2006 GL Tier 2 methodology.

Austria uses the bottom-up model GEORG (Hausberger, 2000) to calculate the national fuel con-
sumption of navigation which is made up of freight transport activities on the River Danube and
passenger transport on rivers and lakes in Austria. Passenger transport is conducted with passen-
ger ships, private motor boats and sailing boats. The inland navigation fleet (stock) was obtained
from registration statistics from provincial governments , the average yearly operating time as well
as the average fuel consumption per hour from questionnaires to fleet operators and/or manufac-
turers’ data.

Statistical data (Tkm) for freight activities on the River Danube are obtained from (Via Donau, 2024).
Additionally, fuel consumption for working boats is taken into account in the national fuel con-
sumption of navigation. For detailed methodological issues of the model GEORG see CRT 1.A.2 g.vii.

Since the submission 2011, building on data used in the model GEORG (see CRT 1.A.2.g.vii), domes-
tic navigation has been calculated following the bottom-up approach - the assumption being that
domestic navigation is navigation between harbours located in Austria using the transport, ex-
pressed in

tons x kilometer > (GWh/tkm*tkm; CO./tkm*tkm etc.)

The applied methodology for estimating emissions of international navigation is described in sub-
chapter 3.2.2.1 International bunker fuels.

Activity Data & Emission Factors

Activity data is updated yearly for freight activities on the River Danube and is obtained from (Via
Donau, 2024). Emission factors were last updated in a study within the submission 2021
(Schwingshackl, et al., 2020) which resulted in

e Updated fuel consumption factors (in g/tkm) of Danube freight shipping. According to stud-
ies of real fuel consumption (including empty runs, including secondary consumers) cur-
rent consumption in the upper Danube region amounts to 8.5 g/tkm.

e Updated activities of passenger shipping (Danube, other rivers and lakes), which reflects
the trend towards significantly higher activities than assumed before.

Activities used for estimating the emissions and the implied emission factors of CRT 71.A.3.are pre-
sented below. In the following table the activity data includes all energy sources. The increasing
substitution of fossil fuels with biofuels can be observed from 2005 onwards. Details concerning
emission factors for mobile off-road sources are described in the subchapter on mobile sources of
1.A.2.8.Vii.
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Table 82:  Implied emission factors and activity data for 1.A.3.d Domestic Navigation 1990-2023.

Year Activity Implied Emission Factors
CO; CH4 N.O
T) t/T) kg/T) kg/T)
1990 374 74.9 93.9 22.3
1995 459 74.7 74.4 24.7
2000 564 74.6 55.2 271
2005 741 74.0 36.6 26.7
2010 782 70.3 26.4 245
2011 838 70.3 234 24.3
2012 768 70.2 237 23.5
2013 814 70.4 21.2 23.1
2014 909 70.2 18.1 22.7
2015 936 69.8 16.6 221
2016 974 70.3 15.2 21.7
2017 1025 70.6 13.9 215
2018 1061 70.5 12.9 211
2019 1183 70.7 11.3 20.9
2020 331 70.3 31.6 16.0
2021 501 70.6 20.9 18.2
2022 972 70.7 1.7 20.4
2023 987 70.0 11.2 20.5

Quality Assurance and Quality Control (QA/QC)
Harmonization CRF/CRT and IEA data

In 2013 the ERT detected inconsistencies of fuel consumption data of domestic aviation and do-
mestic navigation between the CRF tables and the IEA data (ICR 2013). In response to that it was ex-
plained that Austria uses a bottom-up approach to estimate fuel consumption whilst IEA relies on
top-down approach based on fuel consumption statistics reported by Statistics Austria.

After having discussed this issue with Statistics Austria an Explanatory Note (30/09/2013) has been
compiled by Statistics Austria declaring that a regular adoption of inventory data for the split be-
tween national and international fuel consumption in civil aviation and navigation in the national
statistics will be adopted in the future, as far as the data can be submitted in time (early Novem-
ber).

As part of regular QA/QC the energy split between national and international navigation is provided
to Statistics Austria for the |EA statistics based on the bottom up model used to calculate the an-
nual emission inventory.

Umweltbundesamt ® REP-0964, Vienna 2025 | 189



Austria’s National Inventory Document 2025 - Energy (CRT Sector 1)

Completeness

In response to a question raised by the ERT (ICR 2013) Austria explained that emissions of ground
activities at domestic harbours are also included, even if they are not separately reported under
1.A.3.e.2 Other. All registered road vehicles - including those in ports - are taken into account in the
emission calculation of 1.A.3.b. Fuel consumption and emissions of any other port handling equip-
ment are included in the overall calculation. This is ensured because Austria reports emissions
from total fuel sold from the national energy balance (see chapter on 1.A.3.b. Road Transport - Top
down Methodology - Fuel sold).

Recalculations

In the GEORG shipping module rounding adjustments were made to the operation hours of occa-
sional shipping from 2019 onwards, resulting in minor changes.

For source category 1.A.3.d, year 2022, this resulted in the following recalculations: CO, of -216 kg (-
0.0003% of category 1.A.4.c.2). ). CHs and N>O have also changed. CHa: -0.4 kg. N,O: +3.5 kg.

Planned improvements

No category-specific improvements are planned.

1.A.3.e Other Transportation

Key Source: Yes (CO3: gaseous)

3.2.13.5 1.A.3.e.i Other Transportation - Pipeline Compressors

Category 1.A.3.e Other Transportation enfolds emissions from pipeline transport by gas turbine
driven compressors. The share in GHG emissions from sector 1.A is 0.4% for the year 1990 and
0.1% for the year 2023. The increase of emissions is mainly caused by the increase of natural gas
transfer through Austria. Since 2020 emissions have decreased due to the substitution of gas tur-
bines with electric motors.

Methodology

The IPCC Tier 2 methodology is applied for CO, and a Tier 1 methodology is applied for CH4 and
N.O.

Activity data
Activity data (fuel consumption) is taken from (IEA JQ 2024) as presented in Annex 3.4.

Emission factors
The CO, emission factor for natural gas is taken from a national study (BMWA 1996).

N-.O and CH4 emission factors are default values from the IPCC 2006 Guidelines.

Table 83:  Emission factors of Category 1.A.3.e.

Fuel €O, [t/T]] CH. [kg/T)] N.O [kg/T)]

Natural Gas 55.60 1.00 0.10
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Recalculations

Activity data for 2019 to 2022 was revised slightly by using the (slightly higher) ETS natural gas con-
sumption instead of the data provided in the national energy balance.

3.2.13.6 1.A.3.e.ii Other - Airport Ground Activities

This sector includes emissions from airport ground activities at all Austrian airports. Freight and car
traffic to and from the airport is excluded and part of CRT 71.A.3.b.

Methodological Issues

The used methodology conforms to the requirements of the IPCC 2006 GL Tier 3 methodology.
Country-specific technology-based emission factors (IEFs taken from CRT 7.A.3.b) are available.

Based on a recommendation made by the UNFCCC during the 2020 Review, Austria collected fuel
consumption data of mobile sources used for aircraft handling from Vienna’s International Airport.
Based on this information emissions for aircraft handling on all Austrian airports were estimated
and are now reported separately under CRT 7.A.3.e.2. Emissions from this source were previously
part of CRT 1.A.3.b.

The share between the biggest airport VIE (Vienna) and the other five Austrian airports (GRZ, INN,
KLU, LNZ, SZG) was calculated on the basis of the most recent evaluation of FC and CO; emissions
from all Austrian airports for 2010 (Mathg, Ellinger, 2011). With the help of absolut FC numbers at
VIE airport in 2019 (Ellinger, KRACHER, 2021) and the share for the sum of the other Austrian air-
ports in 2010 the total activity data for CRT 71.A.3.e.2 was calculated for 2019. Second, a constant
fuel consumption factor per flight movement was calculated and multiplied with yearly IFR flight
movements (with departure airport in Austria) to create the FC time series for 1990 - 2020. Third,
for the calculation of emissions time series, the activity data of each fuel type have been multiplied
with yearly fuel type specific IEFs for road trucks (RT) and passenger cars (PC) taken from CRT
1.A.3.b:

e HDV-RT Gasoline Size |

e HDV-RT Diesel Size Il

® PCCNG Average

Activity Data & Emission Factors

Activities include liquid fuels (diesel, gasoline and biofuels) and gaseous fuels (CNG). The quantities
of liquid and gaseous fuels used at airports represent only tiny proportion of total national fuel
sales.

Due to the minor dimension of CRT 7.A.3.e.2 |IEFs for all years and air pollutant are not being dis-
played separately.

Recalculations

No category specific recalculations have been carried out.

Planned improvements

No category-specific improvements are currently planned.

Umweltbundesamt ® REP-0964, Vienna 2025 | 191



Austria’s National Inventory Document 2025 - Energy (CRT Sector 1)

3.2.14 Other Sectors (CRT Category 1.A.4)

Category 1.A.4 Other Sectors enfolds emissions from stationary fuel combustion in the small com-
bustion sector. It also includes emissions from mobile sources in households and gardening includ-
ing snow cats and skidoos as well as from agriculture and forestry.

The share in total GHG emissions from sector 1.A is 28% for the year 1990 and 16% for the year
2023.

3.2.14.1 1.A.4 Other Sectors - Stationary Combustion

Key Source: CO; from liquid (7.A.4.a, 1.A.4.b, 1.A.4.c), solid (1.A.4.b), gaseous (1.A.4.a, 1.a.4.b); CH4 from
biomass and solid fuels (1.A.4.b)

Category 1.A.4 Other Sectors - Stationary Combustion includes emissions from stationary fuel com-

bustion in the small combustion sector. Emissions from public district heating plants are included
in category 1.A.1.a Public Electricity and Heat Production. Emissions of district heat generation deliv-
ered to third parties by industry are included in 7.A.2 Manufacturing Industries and Construction.

3.2.14.1.1 Methodology

For calculation of CO; emissions from fossil fuels and CH4 emissions from solid biomass (fuel wood
and wood waste), the IPCC Tier 2 methodology is applied. For calculation of CH4 emissions from lig-
uid, solid and gaseous fuels, other biomass (biogas, sewage sludge gas and landfill gas, charcoal),
peat and other fuels and for calculation of N,O emissions from all fuel types, the Tier 1 methodol-
ogy is applied.

Total fuel consumption for each of the sub categories of 1.A.4 Other Sectors - Stationary Combustion
is taken from (International Energy Agency, 2024) and the national energy balance (Statistik Austria,
20244d). This approach provides the most detailed data over time series, while both data sources are dif-
ferent in structure but consistent. From the view of energy statistics compilers this sector is sometimes
the residual of gross inland fuel consumption because fuel consumption data of energy industries
and manufacturing industry is collected each year in more detail and therefore of higher quality.
However, in case of the Austrian energy balance fuel consumption of the small combustion sector is
modelled over time series in consideration of heating degree days, micro census data and service
industries survey panel.

Information about type of heating is derived from an energy demand model for space heating
based on heating market surveys and on federal provinces data validated by micro census surveys
and calibrated according to the energy statistics supplier. A clear distinction between ‘real’ public
district heating or micro heating networks which serve several buildings under the same ownership
cannot always be made by the interviewed person or interviewers.

The energy demand model for space heating, consists of five consecutive modules:

e Building and dwelling stock: by building type, year of construction, type of residence
(number of buildings and dwellings, net floor area, useful area, number of residents) (Bun-
desministerium fUr Land- und Forstwirtschaft, Regionen und Wasserwirtschaft, Oktober
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2024, Osterreichisches Statistisches Zentralamt, 1973, Osterreichisches Statistisches Zen-
tralamt, 1982, Osterreichisches Statistisches Zentralamt, 1992b, Statistik Austria, 2004,
Statistik Austria, 2013b,

e Heating type by energy carrier: by categories of module ‘building and dwelling stock’ and
energy carrier including heat pumps, district heating, solar thermal and electric heating
(number of buildings and dwellings, net floor area, useful area, number of residents)
(Statistik Austria, 2019, Statistik Austria, 2021b, Statistik Austria, 2023c)

e Heating type by technology: by categories of module ‘building and dwelling stock’, type of
application (as main or auxiliary heating) and twenty-two technology and fuel dependent
subcategories (number of buildings and dwellings, net floor area, useful area, residents)
(Amt der Burgenlandischen Landesregierung, 2021, Amt der Steiermdarkischen Landesre-
gierung, 2021, Amt der Vorarlberger Landesregierung, 2021, e7 Energie Markt Analyse
GmbH, November 2009, e7 Energie Markt Analyse GmbH, 2017, e7 Energie Markt Analyse
GmbH, Marz 2017, Land Salzburg, 2021)

¢ Building energy performance: by categories of module ‘building and dwelling stock’
based on type of energy-efficient building renovation, year of construction and residents
(space heating demand, hot water demand) (Austrian Energy Agency, 2015, Bundesministe-
rium flr Wissenschaft, Forschung und Wirtschaft, 2014)

¢ Final energy demand by technology: by categories of module ‘heating type by technol-
ogy' based on results of module ‘building energy performance’ considering heating degree
days (Geosphere Austria, Statistik Austria, 2024) and calibrated according to the energy sta-
tistics supplier to maintain consistency with fuel demand reported in (International Energy
Agency, 2024) and (Statistik Austria, 2024d)

There are twenty-two technology and fuel dependent main subcategories (heating types) for cate-
gory 1.A.4 Other Sectors - Stationary Combustion as presented in the following table.

Table 84:  Heating types of category 1.A.4. Other Sectors - Stationary Combustion

No. Heating type Fuel

#1 Fuel oil boilers Light fuel oil, medium fuel oil, heavy fuel oil, diesel,
petroleum, other petroleum products

#2 Gas oil stoves Gas oil

#3 Vapourizing burners Gas oil

#4 Yellow burners Gas oil

#5 Blue burners with conventional technology Gas oil

#6 Blue burners with low temperature or Gas oll
condensing technology
#7 Natural gas convectors Natural gas
#8 Atmospheric burners Natural gas, biogas, sewage sludge gas and landfill gas
#9 Forced-draft natural gas burners Natural gas, biogas, sewage sludge gas and landfill gas
#10  LPG stoves Liquefied petroleum gases
#11  LPG boilers Liquefied petroleum gases
#12  Wood stoves and cooking stoves Fuel wood
#13  Tiled wood stoves and masonry heaters Fuel wood
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No. Heating type Fuel

#14  Mixed-fuel wood boilers Fuel wood

#15  Natural-draft wood boilers Fuel wood

#16  Forced-draft wood boilers Fuel wood

#17  Wood chips boilers with conventional Wood waste
technology

#18  Wood chips boilers with oxygen sensor Wood waste

emission control

#19  Pellet stoves Wood waste
#20  Pellet boilers Wood waste
#21  Coal stoves Hard coal and Hard coal briquettes, lignite and brown

coal, brown coal briquettes, coke, peat

#22  Coal boilers Hard coal and Hard coal briquettes, lignite and brown
coal, brown coal briquettes, coke, peat, industrial waste

In addition, the whole fuel consumption of charcoal is assumed to be combusted in devices similar
to #12 Wood stoves and cooking stoves and calculated separately. For each technology a fuel de-
pendent emission factor is applied.

3.2.14.1.2 Activity Data

Total fuel consumption for each of the sub categories of 1.A.4 is taken from (International Energy
Agency, 2024) and (Statistik Austria, 2024d) as presented in Annex 3.4 (further details also given in
section Methodology above).

Fuel Consumption by Fuel Group

Total fuel consumption of 7.A.4.a.1, 1.A.4.b.1 and 1.A.4.c.1 is divided into 6 fuel groups (liquid, solid,
gaseous, biomass, peat and other) (see Table 85, Table 86 and Table 87).

Table 85:  Fuel consumption from 1.A.4.a.1 Commercial/Institutional: Stationary Combustion 1990, 1995,
2000, 2005 and 2010-2023.

CRT 1.A4.a.1

Fuel group Total Liquid Solid Gaseous Biomass Peat Other
Year [PJ]

1990 35.39 18.66 0.96 12.60 2.06 NO 1.1
1995 50.64 17.64 0.64 29.29 2.55 NO 0.52
2000 47.43 17.84 1.10 23.67 4.26 NO 0.56
2005 54.73 26.86 0.71 23.16 2.92 NO 1.07
2010 31.09 9.49 0.22 17.19 413 NO 0.06
2011 27.33 8.83 0.15 14.99 3.32 NO 0.05
2012 25.11 6.05 0.00 16.39 2.66 NO NO
2013 25.78 5.87 0.01 17.01 2.82 NO 0.07
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CRT 1.A4.a.1

Fuel group Total Liquid Solid Gaseous Biomass Peat Other
Year [PJ]

2014 22.72 6.01 0.00 14.27 2.36 NO 0.08
2015 2411 5.95 0.00 15.12 2.96 NO 0.08
2016 22.56 5.60 NO 14.37 2.49 NO 0.09
2017 26.63 7.73 NO 15.10 3.73 NO 0.08
2018 25.97 6.71 NO 15.43 3.74 NO 0.09
2019 26.52 6.25 NO 16.11 4.07 NO 0.10
2020 25.13 6.00 NO 15.15 3.97 NO 0.01
2021 29.70 7.80 NO 17.45 4.45 NO 0.01
2022 23.72 6.59 NO 13.02 4.11 NO 0.01
2023 20.26 2.90 NO 14.27 3.09 NO 0.01
1990-2023 -43% -84% -100% +13% +50% NO -100%
2022-2023 -15% -56% NO +9.6% -25% NO -6.5%

NO...not occurring

Table 86:  Fuel consumption from 1.A.4.b.1 Residential: Stationary Combustion 1990, 1995, 2000, 2005 and

2010-2023.
CRT 1.A.4.b.1
Fuel group Total Liquid Solid Gaseous Biomass Peat Other
Year [PJ]
1990 191.02 72.50 26.62 33.50 58.40 0.0044 NO
1995 200.23 75.59 17.56 44.28 62.80 0.0044 NO
2000 190.62 72.60 9.05 48.90 60.07 0.0044 NO
2005 192.43 63.88 3.97 65.71 58.86 0.0044 NO
2010 199.34 55.88 2.61 65.47 75.38 0.0044 NO
2011 179.92 48.34 1.69 58.18 71.71 0.0044 NO
2012 180.81 44,01 1.77 59.22 75.81 0.0044 NO
2013 186.20 47.32 1.35 59.83 77.69 0.0044 NO
2014 163.15 41.46 1.11 52.40 68.18 0.0044 NO
2015 173.62 43.18 0.91 56.97 72.55 0.0044 NO
2016 181.09 42.84 0.87 62.82 74.56 NO NO
2017 180.66 43.35 0.96 61.50 74.85 NO NO
2018 164.63 38.58 0.82 56.28 68.95 NO NO
2019 169.63 38.84 0.83 59.49 70.46 NO NO
2020 171.20 39.80 0.58 60.05 70.78 NO NO
2021 192.97 41.64 0.41 65.05 85.88 NO NO
2022 162.69 35.68 0.35 54.19 72.46 NO NO
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CRT 1.A4.b.1

Fuel group Total Liquid Solid Gaseous Biomass Peat Other
Year [PJ]

2023 148.43 28.96 0.29 49.22 69.97 NO NO
1990-2023 -22% -60% -99% +47% +20% -100% NO
2022-2023 -8.8% -19% -18% -9.2% -3.4% NO NO

NO...not occurring

Table 87:  Fuel consumption from 1.A.4.c.1 Agriculture/Forestry/Fishing: Stationary Combustion 1990, 1995,
2000, 2005 and 2010-2023.

CRT 1.A4.c1

Fuel group Total Liquid Solid Gaseous Biomass Peat Other
Year [PJ]

1990 10.26 5.34 0.55 0.37 4.01 NO NO
1995 7.68 2.30 0.39 0.49 4.49 NO NO
2000 8.46 2.79 0.18 0.54 4.95 NO NO
2005 8.1 1.47 0.12 0.77 5.75 NO NO
2010 7.80 0.53 0.06 0.84 6.37 NO NO
2011 7.30 0.42 0.04 0.72 6.13 NO NO
2012 7.56 0.42 0.04 0.46 6.64 NO NO
2013 8.34 0.53 0.03 0.51 7.28 NO NO
2014 7.84 0.56 0.02 0.56 6.70 NO NO
2015 8.02 0.50 0.02 0.62 6.88 NO NO
2016 8.41 0.60 0.02 0.74 7.05 NO NO
2017 8.68 0.28 0.03 1.01 7.37 NO NO
2018 7.86 0.25 0.02 0.90 6.68 NO NO
2019 7.48 0.16 0.02 1.09 6.21 NO NO
2020 7.35 0.17 0.02 0.91 6.26 NO NO
2021 8.58 0.18 0.01 0.97 7.42 NO NO
2022 8.00 0.14 0.01 0.85 7.01 NO NO
2023 7.42 0.13 0.01 0.47 6.81 NO NO
1990-2023 -28% -97% -99% +28% +70% NO NO
2022-2023 -7.3% -6.3% -23% -45% -2.8% NO NO

NO...not occurring

Fuel Consumption by Fuel

Fuel consumption of liquid fuels, solid fuels and biomass fuels is further subdivided (from 7.A.4.a.1
see Table 88, Table 89 and Table 90, from 7.A.4.b.1 see Table 91, Table 92 and Table 93, from
1.A4.c.1 see Table 94, Table 95 and
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Table 96). All fuel consumption of biogas, sewage sludge gas and landfill gas is assigned to 1.A4.a.1.
Gaseous fuel consumption applies to natural gas only. All fuel consumption of peat (fuel group) is
occuring in 1.A.4.b.1 and is peat (fuel) only. Other fuel consumption is industrial waste only.

3.2.14.1.2.1.1 1.A.4.a.1 Commercial/Institutional: Stationary Combustion

Table 88:  Share of liquid fuel consumption from 1.A.4.a.1 Commercial/Institutional: Stationary Combustion
1990, 1995, 2000, 2005 and 20710-2023.

CRT 1.A4.a1
Fuel Liquid
group
Fuel Total Light Medium  Heavy Diesel Petroleum and Gas oil Liquefied
fuel oil fuel oil fuel oil other petroleum petroleum
products gases
Year [% TJ]
1990 100.0 483 240 8.7 NO 5.1 5.9 8.0
1995 100.0 44.2 131 2.6 0.1 1.5 223 16.1
2000 100.0 19.8 8.2 0.8 0.0 1.5 63.4 6.3
2005 100.0 12.5 NO NO 0.0 NO 75.6 1.8
2010 100.0 23 NO NO 0.0 NO 68.5 29.2
2011 100.0 8.4 NO NO 0.0 NO 65.8 25.9
2012 100.0 7.2 NO NO 0.0 NO 89.9 2.9
2013 100.0 8.3 NO NO 0.0 NO 88.8 2.8
2014 100.0 10.4 NO NO 0.0 NO 87.4 2.2
2015 100.0 9.3 NO NO 0.0 NO 88.3 2.4
2016 100.0 20.1 NO NO 0.0 NO 77.7 2.2
2017 100.0 7.8 NO NO 0.0 NO 88.1 4.1
2018 100.0 5.0 NO NO 0.0 NO 90.7 4.3
2019 100.0 0.4 NO NO 0.0 NO 94.5 5.1
2020 100.0 0.2 NO NO 0.0 NO 94.7 5.2
2021 100.0 0.1 NO NO NO NO 95.4 4.6
2022 100.0 0.1 NO NO NO NO 95.7 4.2
2023 100.0 0.1 NO NO NO NO 96.1 3.8

NO...not occurring
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Table 89:  Share of solid fuel consumption from 1.A.4.0.1 Commercial/Institutional: Stationary Combustion
1990, 1995, 2000, 2005 and 20710-2023.

CRT 1.A4.a.1
Fuel group Solid
Fuel Total Hard coal and hard Lignite and Brown coal Coke
coal briquettes brown coal briquettes
Year [% TJ]
1990 100.0 335 10.4 16.5 39.6
1995 100.0 34.4 8.1 19.2 38.3
2000 100.0 233 3.4 59.1 14.2
2005 100.0 38.5 1.4 45.1 14.9
2010 100.0 6.2 2.8 70.9 20.2
2011 100.0 7.8 1.5 65.1 255
2012 100.0 NO NO NO 100.0
2013 100.0 94.8 NO NO 5.2
2014 100.0 NO NO NO 100.0
2015 100.0 NO NO NO 100.0
2016 NO NO NO NO NO
2017 NO NO NO NO NO
2018 NO NO NO NO NO
2019 NO NO NO NO NO
2020 NO NO NO NO NO
2021 NO NO NO NO NO
2022 NO NO NO NO NO
2023 NO NO NO NO NO

NO...not occurring

Table 90:  Share of biomass fuel consumption from 1.A.4.a.1 Commercial/Institutional: Stationary Combus-
tion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A4.a.1
Fuel group Biomass
Fuel Total Fuel wood Wood waste  Biogas, sewage Charcoal

sludge gas and

landfill gas

Year [% TJ]
1990 100.0 64.6 30.9 NO 4.5
1995 100.0 45.8 23.6 25.8 4.9
2000 100.0 8.1 77.1 11.9 2.9
2005 100.0 20.2 61.4 13.5 4.9
2010 100.0 14.7 71.0 10.7 3.6
2011 100.0 15.4 67.7 12.7 4.2
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CRT 1.A4.a.1
Fuel group Biomass
Fuel Total Fuel wood Wood waste  Biogas, sewage Charcoal

sludge gas and

landfill gas

Year [% T)]
2012 100.0 6.8 71.9 15.3 6.0
2013 100.0 6.7 75.2 12.7 5.4
2014 100.0 5.5 69.2 19.2 6.1
2015 100.0 3.2 74.9 15.8 6.0
2016 100.0 3.8 65.8 229 7.5
2017 100.0 5.7 74.6 15.5 43
2018 100.0 5.1 77.2 12.8 4.8
2019 100.0 5.2 78.9 1.5 4.4
2020 100.0 5.2 78.2 12.0 4.6
2021 100.0 5.4 79.6 10.9 4.1
2022 100.0 4.5 67.8 24.2 3.5
2023 100.0 1.4 61.3 33.0 43

NO...not occurring

3.2.14.1.2.1.2 1.A.4.b.1 Residential: Stationary Combustion

Table 91:  Share of liquid fuel consumption from 1.A.4.b.1 Residential: Stationary Combustion 1990, 1995,
2000, 2005 and 2010-2023.

CRT 1.A.4.b.1

Fuel Liquid

group

Fuel Total Light Medium Heavy Diesel Petroleumand Gas oil Liquefied
fuel oil fuel oil fuel oil other petro- petroleum

leum products gases

Year [% T]]

1990 100.0 26.6 NO NO NO 0.9 71.4 1.0

1995 100.0 10.4 NO NO NO 0.0 88.0 1.6

2000 100.0 133 NO NO NO NO 83.5 3.2

2005 100.0 7.3 NO NO NO NO 89.6 3.1

2010 100.0 2.2 NO NO NO NO 95.0 2.7

2011 100.0 1.1 NO NO NO NO 96.7 2.3

2012 100.0 0.6 NO NO NO NO 96.8 2.6

2013 100.0 0.4 NO NO NO NO 96.9 2.7

2014 100.0 NO NO NO NO NO 97.4 2.6

2015 100.0 NO NO NO NO NO 97.5 25

2016 100.0 NO NO NO NO NO 97.4 2.6
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CRT 1.A4.b.1

Fuel Liquid

group

Fuel Total Light Medium Heavy Diesel Petroleumand Gas oil Liquefied
fuel oil fuel oil fuel oil other petro- petroleum

leum products gases

Year [% TJ]

2017 100.0 NO NO NO NO NO 97.0 3.0

2018 100.0 NO NO NO NO NO 96.8 3.2

2019 100.0 NO NO NO NO NO 96.8 3.2

2020 100.0 NO NO NO NO NO 96.8 3.2

2021 100.0 NO NO NO NO NO 96.7 33

2022 100.0 NO NO NO NO NO 97.0 3.0

2023 100.0 NO NO NO NO NO 96.3 3.7

NO...not occurring

Table 92:  Share of solid fuel consumption from 1.A.4.b.1 Residential: Stationary Combustion 1990, 1995,
2000, 2005 and 2010-2023.

CRT 1.A.4.b.1
Fuel group Solid
Fuel Total Hard coal and hard Lignite and Brown coal Coke
coal briquettes brown coal briquettes
Year [% TJ]
1990 100.0 18.5 8.5 15.5 57.5
1995 100.0 21.8 6.2 16.0 56.0
2000 100.0 22.4 6.6 14.9 56.1
2005 100.0 28.2 3.8 15.7 52.3
2010 100.0 253 3.7 16.0 55.0
2011 100.0 25.8 2.5 16.0 55.7
2012 100.0 26.5 2.2 17.3 54.0
2013 100.0 28.2 3.5 21.6 46.7
2014 100.0 28.6 2.8 21.6 47.0
2015 100.0 294 4.1 215 45.0
2016 100.0 28.8 3.1 20.5 47.7
2017 100.0 37.2 3.9 26.1 32.8
2018 100.0 39.8 3.7 29.3 27.2
2019 100.0 37.7 3.9 231 353
2020 100.0 19.6 5.2 32.8 42.4
2021 100.0 18.9 3.0 57.0 211
2022 100.0 20.4 3.2 44.7 31.6
2023 100.0 24.0 2.9 34.7 38.3
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Table 93:  Share of biomass fuel consumption from 1.A.4.b.1 Residential: Stationary Combustion 1990, 1995,
2000, 2005 and 20710-2023.

CRT 1.A4.b.1
Fuel group Biomass
Fuel Total Fuel wood Wood waste  Biogas, sewage Charcoal

sludge gas and

landfill gas

Year [% T)]
1990 100.0 98.5 1.3 NO 0.2
1995 100.0 97.5 2.2 IEY, NO? 0.2
2000 100.0 92.2 7.5 IEY, NO? 0.3
2005 100.0 90.1 9.5 IED, NO? 0.4
2010 100.0 85.5 14.2 IED, NO? 0.3
2011 100.0 83.5 16.3 IED, NO? 0.3
2012 100.0 82.6 171 IEY, NO? 0.3
2013 100.0 81.8 18.0 IEY, NO? 0.3
2014 100.0 80.7 19.0 IEY, NO? 0.3
2015 100.0 78.4 21.2 IEY, NO? 0.4
2016 100.0 78.2 21.5 IEY, NO? 0.4
2017 100.0 77.9 21.8 IEY, NO? 0.3
2018 100.0 771 225 IEY, NO? 0.4
2019 100.0 76.4 23.2 IED, NO? 0.4
2020 100.0 76.2 234 IED, NO? 0.4
2021 100.0 74.1 25.5 IEM, NO? 0.3
2022 100.0 70.1 29.6 IEY, NO? 0.3
2023 100.0 70.5 29.2 IEM, NO? 0.3

IE...included elsewhere

NO...not occuring

" Biogas included elsewhere in category 1.A.4.a.1

2 Sewage sludge gas and landfill gas not occurring in category 1.A.4.b.1
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3.2.14.1.2.1.3 1.A.4.c.1 Agriculture/Forestry/Fishing: Stationary Combustion

Table 94:  Share of liquid fuel consumption from 1.A.4.c.1 Agriculture/Forestry/Fishing: Stationary Combus-
tion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A4.c1
Fuel Liquid
group
Fuel Total Light fuel Medium Heavy Diesel Petro- Gasoil Liquefied
oil fuel oil fuel oil leum and petro-
other pe- leum
troleum gases
products
Year [% T)]
1990 100.0 97.8 NO NO NO NO 0.8 1.4
1995 100.0 923 NO NO NO NO 2.3 5.4
2000 100.0 89.9 NO NO NO NO 1.6 8.6
2005 100.0 82.2 NO NO NO NO 4.0 13.8
2010 100.0 61.1 NO NO NO NO 9.7 29.2
2011 100.0 62.9 NO NO NO NO 10.6 26.5
2012 100.0 61.9 NO NO NO NO 10.7 27.4
2013 100.0 66.8 NO NO NO NO 8.3 249
2014 100.0 729 NO NO NO NO 6.9 20.2
2015 100.0 69.6 NO NO NO NO 8.0 224
2016 100.0 74.7 NO NO NO NO 6.6 18.8
2017 100.0 35.8 NO NO NO NO 15.1 49.1
2018 100.0 NO NO NO NO NO 48.6 51.4
2019 100.0 NO NO NO NO NO 20.6 79.4
2020 100.0 NO NO NO NO NO 21.0 79.0
2021 100.0 NO NO NO NO NO 21.6 78.4
2022 100.0 NO NO NO NO NO 22.8 77.2
2023 100.0 NO NO NO NO NO 19.6 80.4

NO...not occurring
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Table 95:  Share of solid fuel consumption from 1.A.4.c.1 Agriculture/Forestry/Fishing: Stationary Combustion
1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A4.c1

Fuel group Solid

Fuel Total Hard coal and Lignite and Brown coal Coke

hard coal bri- brown coal briquettes
quettes

Year [% T)]

1990 100.0 5.1 NO 30.0 64.8
1995 100.0 14.2 NO 28.3 57.5
2000 100.0 NO NO 33.7 66.3
2005 100.0 6.7 NO 54.9 384
2010 100.0 8.2 NO 32.8 59.0
2011 100.0 8.8 NO 323 58.9
2012 100.0 8.6 NO 34.7 56.8
2013 100.0 8.7 NO 42.8 48.5
2014 100.0 8.1 NO 42.9 49.0
2015 100.0 9.8 NO 43.1 47.2
2016 100.0 8.9 NO 41.0 50.0
2017 100.0 9.3 NO 64.4 26.3
2018 100.0 9.8 NO 69.3 21.0
2019 100.0 131 NO 48.2 38.7
2020 100.0 4.9 NO 58.9 36.2
2021 100.0 2.2 NO 81.9 15.9
2022 100.0 1.8 NO 71.7 26.5
2023 100.0 6.3 NO 594 343

NO...not occurring

Table 96:  Share of biomass fuel consumption from 1.A.4.c.1 Agriculture/Forestry/Fishing: Stationary Com-
bustion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A.4.c1
Fuel group Biomass
Fuel Total Fuel wood Wood waste  Biogas, sewage Charcoal

sludge gas and

landfill gas

Year [% TJ]
1990 100.0 90.5 9.5 NO NO
1995 100.0 86.0 14.0 IEY, NO? NO
2000 100.0 70.5 29.5 IEY, NO? NO
2005 100.0 70.6 294 IEY, NO? NO
2010 100.0 63.8 36.2 IEY, NO? NO
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CRT 1.A4.c1
Fuel group Biomass
Fuel Total Fuel wood Wood waste  Biogas, sewage Charcoal

sludge gas and

landfill gas

Year [% T)]
2011 100.0 61.5 38.5 IEY, NO? NO
2012 100.0 594 40.6 IEY, NO? NO
2013 100.0 55.0 45.0 IEY, NO? NO
2014 100.0 51.7 48.3 IEY, NO? NO
2015 100.0 52.2 47.8 IEY, NO? NO
2016 100.0 52.1 47.9 IED, NO? NO
2017 100.0 49.9 50.1 IED, NO? NO
2018 100.0 50.1 49.9 IED, NO? NO
2019 100.0 54.7 453 IEY, NO? NO
2020 100.0 54.3 45.7 IEY, NO? NO
2021 100.0 54.1 45.9 IEY, NO? NO
2022 100.0 45.7 543 IED, NO? NO
2023 100.0 45.7 54.3 IEY, NO? NO

IE...included elsewhere

NO...not occuring

" Biogas included elsewhere in category 1.A.4.a.1

2 Sewage sludge gas and landfill gas not occurring in category 1.A.4.c.1

Fuel Consumption by Heating Type

The fuel consumption reported in (International Energy Agency, 2024) and (Statistik Austria, 2024d)
is assigned to twenty-two heating types (see section Methodology above).

If occuring, all fuel consumption of light fuel oil, medium fuel oil, heavy fuel oil, diesel, and petro-
leum and other petroleum products is assigned to heating type #1 Fuel oil boilers. Fuel consump-
tion of gas oil is assigned to 5 different heating types (#2 Gas oil stoves, #3 Vapourizing burners, #4
Yellow burners, #5 Blue burners with conventional technology, #6 Blue burners with low temperature or
condensing technology). Fuel consumption of liquefied petroleum gas is assigned to 2 different heat-
ing types (#10 LPG stoves, #11 LPG boilers) (from 1.A.4.a.1 see Table 97, from 1.A.4.b.1 see Table 100).

If occuring, all fuel consumption of hard coal and hard coal briquettes, lignite and brown coal,
brown coal briquettes and coke is assigned to two different types of heating (#21 Coal stoves, #22
Coal boilers) with the same share (from 7.A.4.a.7 see Table 98, from 7.A.4.b.71 see Table 101).

Fuel consumption of natural gas is assigned to three different heating types (#7 Natural gas convec-
tors, #8 Atmospheric burners, #9 Forced-draft natural gas burners) (from 1.A.4.0.7 see Table 98, from
1.A.4.b.1 see Table 101).
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If occuring, fuel consumption of biogas, sewage sludge gas and landfill gas is assigned to two differ-
ent heatiny types (#8 Atmospheric burners, #9 Forced-draft natural gas burners) (from 7.A.4.a.7 see
Table 98, from 1.A.4.b.7 see Table 101).

Fuel consumption of fuel wood (log wood) is assigned to five different heating types (#12 Wood
stoves and cooking stoves, #13 Tiled wood stoves and masonry heaters, #14 Mixed-fuel wood boilers,
#15 Natural-draft wood boilers, #16 Forced-draft wood boilers). Fuel consumption of wood waste
(wood chips, pellets and other biomass) is assigned to 4 different heating types (#17 Wood chips
boilers with conventional technology, #18 Wood chips boilers with oxygen sensor emission control, #19
Pellet stoves, #20 Pellet boilers) (from 1.A.4.a.1 see Table 99, from 71.A.4.b.1 see Table 102). In addition,
the whole fuel consumption of charcoal is assumed to be combusted in devices similar to central
heating and calculated separately.

If occuring, all fuel consumption of industrial waste is assigned to heating type #22 Coal boilers.

3.2.14.1.2.1.4 1.A.4.a.1 Commercial/Institutional: Stationary Combustion

The fuel consumption from category 7.A.4.0.7 reported in (International Energy Agency, 2024) and
(Statistik Austria, 20244d) is assigned to twenty-two heating types derived from an energy demand
model for space heating based on heating market surveys and federal provinces data and cali-
brated according to the energy statistics supplier (see section Methodology above).

Table 97:  Percentual liquid fuel consumption by type of heating from 1.A.4.a.1 Commercial/nstitutional:
Stationary Combustion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A4.a.1
Fuel group Liquid
Fuel Other Gas oil Liquefied petro-
liquid leum gases
fuels
Heating type No. #1 #2 #3 #4 #5 #6 #10 #11
Year [% T)] [%T)] [%T)]
1990 100.0 10.2 2.3 78.4 1.7 7.4 86.8 13.2
1995 100.0 9.7 1.7 68.7 4.8 15.1 84.7 15.3
2000 100.0 8.9 1.2 56.9 9.1 23.9 81.9 18.1
2005 100.0 8.3 1.0 52.6 9.6 28.5 76.2 23.8
2010 100.0 7.8 0.7 49.3 6.8 353 73.1 26.9
2011 100.0 7.7 0.6 48.2 6.0 374 723 27.7
2012 100.0 7.6 0.5 47.0 5.1 39.7 71.7 283
2013 100.0 7.5 0.4 45.7 4.1 423 71.1 28.9
2014 100.0 7.4 0.3 441 2.9 45.4 70.1 29.9
2015 100.0 7.3 0.1 423 1.4 49.0 69.7 30.3
2016 100.0 6.6 0.1 41.7 1.3 50.3 68.2 31.8
2017 100.0 5.9 0.1 41.0 1.1 51.9 66.5 335
2018 100.0 5.2 0.1 40.3 1.0 53.5 64.4 35.6
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CRT 1.A4.a.1

Fuel group Liquid

Fuel Other Gas oil Liquefied petro-
liquid leum gases
fuels

Heating type No. #1 #2 #3 #4 #5 #6 #10 #11

Year [% T [%TJ] [%T)]

2019 100.0 4.3 0.1 395 0.8 55.3 62.1 379

2020 100.0 3.4 0.1 38.9 0.6 57.0 59.6 40.4

2021 100.0 23 0.1 38.2 0.4 59.0 57.0 43.0

2022 100.0 1.8 0.1 37.2 0.4 60.5 54.2 45.8

2023 100.0 0.6 0.1 36.4 0.4 62.5 53.8 46.2

Table 98:  Percentual solid, gaseous and biomass fuel consumption by type of heating from 1.A.4.a.1 Com-
mercial/Institutional: Stationary Combustion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A4.a.1
Fuel group Solid Gaseous Biomass
Fuel All solid fuels Natural gas Biogas, sewage
sludge gas and
landfill gas
Heating type No. #21 #22 #7 #8 #9 #8 #9
Year [% T [%T)] [%T)]
1990 81.5 18.5 271 59.3 13.6 NO NO
1995 81.5 18.5 19.9 58.1 221 72.5 27.5
2000 86.4 13.6 14.7 53.9 31.5 63.1 36.9
2005 89.9 10.1 14.8 49.5 35.7 58.1 41.9
2010 77.5 22.5 15.4 47.7 36.9 56.4 43.6
2011 76.8 23.2 15.8 47.4 36.8 56.3 43.7
2012 69.3 30.7 15.7 47.4 36.8 56.3 43.7
2013 95.3 4.7 15.8 47.5 36.7 56.4 43.6
2014 994 0.6 16.5 47.2 36.3 56.5 43.5
2015 99.5 0.5 16.3 47.6 36.1 56.9 43.1
2016 NO NO 15.6 47.7 36.7 56.5 43.5
2017 NO NO 14.9 47.6 37.4 56.0 44.0
2018 NO NO 14.4 47.3 38.3 55.3 44.7
2019 NO NO 13.6 471 393 54.5 45.5
2020 NO NO 12.8 46.9 40.3 53.8 46.2
2021 NO NO 11.8 46.7 41.5 53.0 47.0
2022 NO NO 12.3 45.6 42.1 52.0 48.0
2023 NO NO 8.0 47.0 45.0 51.1 48.9

NO...not occurring
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Table 99:  Percentual biomass fuel consumption by type of heating from 1.A.4.a.1 Commercial/Institutional:
Stationary Combustion 1990, 1995, 2000, 2005 and 2010-2023 (continued).

CRT 1.A4.a.1

Fuel group Biomass

Fuel Fuel wood Wood waste

Heating type No. #12 #13 #14 #15 #16 #17 #18 #19 #20
Year [%T)] [%T)]

1990 1.6 65.0 32.6 NO 0.9 89.8 10.0 NO 0.2
1995 1.6 60.6 34.7 NO 3.2 40.2 13.7 0.9 45.2
2000 2.0 55.3 36.2 NO 6.5 19.3 121 2.9 65.7
2005 2.0 70.1 21.5 0.2 6.2 10.9 14.4 5.0 69.7
2010 2.4 83.5 10.9 0.1 3.1 13.4 43.3 3.1 40.3
2011 2.8 85.9 8.7 0.1 2.5 10.6 40.3 34 45.6
2012 2.8 88.7 6.6 0.1 1.9 1.3 50.0 2.7 35.9
2013 2.8 91.5 4.4 0.0 1.3 9.1 45.8 3.2 41.9
2014 3.6 93.6 2.2 0.0 0.6 6.5 36.8 3.9 52.7
2015 3.4 96.6 NO NO NO 8.5 53.6 2.7 35.2
2016 3.2 96.8 NO NO NO 5.5 374 4.0 53.1
2017 3.2 96.8 NO NO NO 4.5 33.6 4.3 57.6
2018 3.6 96.4 NO NO NO 5.3 42.2 3.6 49.0
2019 3.5 96.5 NO NO NO 49 42.5 3.5 49.1
2020 3.4 96.6 NO NO NO 4.5 43.0 3.4 49.0
2021 3.0 97.0 NO NO NO 4.2 44.0 3.3 48.5
2022 3.4 96.6 NO NO NO 3.8 43.8 3.0 49.4
2023 NO 100.0 NO NO NO 3.6 43.5 3.6 49.3

NO...not occurring

3.2.14.1.2.1.5 1.A.4.b.1 Residential: Stationary Combustion

Energy consumption from category 7.A.4.b.7 by type of fuel and by type of heating is derived from an
energy demand model for space heating based on heating market surveys and federal provinces
data validated with a statistical evaluation of micro census data 1990, 1992, 1999/2000, 2004, 2006,
2008, 2010, 2012, 2014, 2016, 2018, 2020 and 2022 (Osterreichisches Statistisches Zentralamt,
1990, Osterreichisches Statistisches Zentralamt, 1992a, Statistik Austria, 2002, Statistik Austria,
2019, Statistik Austria, 2021a, Statistik Austria, 2021b, Statistik Austria, 2023b). The calculated
shares are used to subdivide total final energy consumption to the several technologies. For the
years in between the shares are interpolated. Because the newest census data is always reconsid-
ered to improve previous years' census data evaluation this implies a periodic recalculation in time
series. The energy demand model is calibrated according to the energy statistics supplier (see sec-
tion Methodology above).
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Table 100: Percentual liquid fuel consumption by type of heating from 1.A.4.b.1 Residential: Stationary Com-
bustion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A4.b.1
Fuel group Liquid
Fuel Other Gas oil Liquefied petro-
liquid leum gases
fuels
Heating type No. #1 #2 #3 #4 #5 #6 #10 #11
Year [%T)] [%TJ]
1990 100.0 15.0 12.3 64.2 1.4 7.1 24.5 75.5
1995 100.0 12.7 10.6 57.2 3.7 15.9 16.0 84.0
2000 100.0 10.4 8.1 51.3 7.4 22.8 1.6 88.4
2005 100.0 4.4 7.3 51.9 8.4 28.1 9.8 90.2
2010 100.0 2.8 5.8 48.8 6.1 36.4 14.0 86.0
2011 100.0 2.7 5.4 47.5 5.5 38.9 16.6 834
2012 100.0 2.8 4.9 46.3 4.7 41.3 15.8 84.2
2013 100.0 2.8 4.3 44.7 3.9 44.2 15.4 84.6
2014 NO 2.9 3.7 43.0 2.9 47.6 19.1 80.9
2015 NO 2.8 2.9 40.9 1.7 51.7 19.1 80.9
2016 NO 2.6 2.6 40.6 1.5 52.7 171 82.9
2017 NO 24 2.2 40.2 1.3 53.8 16.0 84.0
2018 NO 2.4 1.8 39.8 1.1 54.8 193 80.7
2019 NO 2.4 1.4 394 0.9 55.8 21.0 79.0
2020 NO 2.3 1.0 39.1 0.7 56.8 20.7 79.3
2021 NO 2.1 0.6 38.9 0.5 57.9 19.2 80.8
2022 NO 2.1 0.6 37.8 0.5 59.0 21.4 78.6
2023 NO 1.0 0.6 37.2 0.5 60.8 3.7 96.3

NO...not occurring

Table 101: Percentual solid, gaseous and biomass fuel consumption by type of heating from 1.A.4.b.1 Resi-
dential: Stationary Combustion 1990, 1995, 2000, 2005 and 2010-2023.

CRT 1.A.4.b.1

Fuel group Solid Gaseous Biomass

Fuel All solid fuels Natural gas Biogas, sewage
sludge gas and

landfill gas

Heating type No. #21 #22 #7 #8 #9 #8 #9

Year [%T]J] [%T]J] [%TJ]

1990 30.0 70.0 39.1 53.7 7.2 NO NO

1995 26.6 73.4 31.9 554 12.8 IEM, NO?2 IEY, NO?

2000 232 76.8 24.7 55.3 20.0 IEM, NO?2 IE", NO?
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CRT 1.A4.b.1
Fuel group Solid Gaseous Biomass
Fuel All solid fuels Natural gas Biogas, sewage
sludge gas and
landfill gas
Heating type No. #21 #22 #7 #8 #9 #8 #9
Year [%T)] [%T)] [%T)]
2005 18.2 81.8 16.6 56.1 27.3 IEY, NO?  IEV,NO?
2010 17.7 82.3 149 51.7 334 IEY, NO? IEY, NO?
2011 241 75.9 15.6 50.1 34.4 IEY, NO? IEY, NO?
2012 241 75.9 13.5 50.0 36.5 IEY, NO? IEY, NO?
2013 24.2 75.8 1.7 49.6 38.7 IEY, NO? IE, NO?
2014 22.2 77.8 12.6 47.7 39.7 IEY, NO? IEY, NO?
2015 19.8 80.2 12.0 47.3 40.7 IEY, NO?  IEY, NO?
2016 22.0 78.0 11.5 46.6 41.9 IEY, NO?  IEY, NO?
2017 24.0 76.0 11.2 45.6 43.3 IEY, NO?  IEY, NO?
2018 26.0 74.0 121 43.6 44.2 IEY, NO?  IEY, NO?
2019 28.0 72.0 12.5 42.0 454 IEY, NO? IEY, NO?
2020 33.2 66.8 1.3 413 474 IEY, NO?  IEV,NO?
2021 39.6 60.4 9.3 40.8 49.9 IED, NO?  IE, NO?
2022 42.5 57.5 9.5 39.7 50.7 IEY, NO?  IEV, NO?
2023 44.2 55.8 0.2 42.7 57.0 IEY, NO?  IEY, NO?

IE...included elsewhere

NO...not occuring

"Biogas included elsewhere in category 1.A4.a.1

2Sewage sludge gas and landfill gas not occurring in category 1.A.4.b.1

Table 102: Percentual biomass fuel consumption by type of heating from 1.A.4.b.1 Residential: Stationary
Combustion 1990, 1995, 2000, 2005 and 2010-2023 (continued).

CRT 1.A4.b.1

Fuel group Biomass

Fuel Fuel wood Wood waste

Heating type No. #12 #13 #14 #15 #16 #17 #18 #19 #20
Year [%T]J] [%TJ]

1990 22.6 8.7 66.6 NO 2.1 89.9 10.1 NO NO
1995 19.5 8.2 64.9 NO 7.5 39.2 13.6 NO 47.2
2000 16.3 8.1 61.4 NO 14.3 23.7 18.0 NO 58.3
2005 9.5 7.1 60.3 0.9 22.2 233 38.2 1.7 36.8
2010 9.1 8.5 53.0 3.6 25.8 8.3 29.1 3.0 59.5
2011 8.8 8.4 52.1 4.0 26.8 6.5 25.8 3.6 64.2
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CRT 1.A4.b.1

Fuel group Biomass

Fuel Fuel wood Wood waste

Heating type No. #12 #13 #14 #15 #16 #17 #18 #19 #20
Year [%T)] [%T)]

2012 9.3 8.9 50.3 4.3 27.2 49 223 3.6 69.2
2013 9.7 9.4 48.8 4.5 27.5 6.6 334 2.8 57.2
2014 10.1 9.6 47.6 4.8 27.9 5.9 33.0 2.8 58.2
2015 10.5 9.9 46.3 5.0 28.3 3.7 22.7 3.5 70.1
2016 10.6 9.9 45.2 53 29.0 3.5 22.9 3.7 69.9
2017 10.8 9.8 44.0 5.7 29.8 4.1 29.2 3.6 63.1
2018 1.4 10.1 423 6.0 30.2 24 18.3 4.5 74.8
2019 12.1 10.4 40.4 6.3 30.7 1.6 12.6 53 80.5
2020 11.2 9.2 39.9 7.0 32.7 1.3 1.1 5.4 82.2
2021 10.5 8.1 38.8 7.8 34.8 1.9 18.4 5.1 74.6
2022 9.8 7.0 38.9 8.4 35.8 2.4 24.2 4.4 69.1
2023 8.7 6.6 38.9 9.1 36.7 2.6 28.4 4.7 64.2

NO...not occurring

3.2.14.1.2.1.6 1.A.4.c.1 Agriculture/Forestry/Fishing: Stationary Combustion

The fuel consumption reported in (International Energy Agency, 2024) and (Statistik Austria, 2024d)
for category 1.A.4.c.1 is predominantly assigned to implied emission factors derived from category
1.A.4.a.1 assuming similar structure of heating types in both categories (see section Fuel Consump-
tion by Heating Type above).

Fuel Consumption by Subcategory of Heating Type

The following table shows biomass share of wood stoves and cooking stoves stock from 2001
which are considered with lower CHs emissions than equipment installed before 2001. The selected
factors are derived from the energy demand model for space heating (see section Methodology
above).

Table 103: Share of new and conventional wood stoves and cooking stoves stock 2005 and 2010-2023.

Heating type No. #12

Subcategory Wood stoves and cooking Wood stoves and cooking
stoves (new) stoves (conventional)

CRT 1.A4.a.1 1.A4.b.1 1.A4.a1 1.A4.b.1

Year [% T]] [%T]J]1

2005 1.3 7.9 88.7 92.1

2010 20.6 12.7 79.4 87.3

2011 225 14.3 77.5 85.7

2012 24.2 16.6 75.8 83.4
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Heating type No. #12
Subcategory Wood stoves and cooking Wood stoves and cooking
stoves (new) stoves (conventional)
CRT 1.A4.a.1 1.A.4.b.1 1.A4.a.1 1.A4.b.1
Year [% T)] [%T)]
2013 26.1 19.0 73.9 81.0
2014 28.1 21.6 71.9 78.4
2015 30.1 24.7 69.9 75.3
2016 31.3 26.4 68.7 73.6
2017 32.7 28.5 67.3 71.5
2018 34.3 29.0 65.7 71.0
2019 35.9 29.7 64.1 70.3
2020 37.7 30.6 62.3 69.4
2021 39.0 31.7 61.0 68.3
2022 41.0 31.9 59.0 68.1
2023 42.3 324 57.7 67.6

The following table shows biomass share of mixed-fuel wood boilers stock with (comparatively) ad-
vanced technology which are considered with (slightly) lower CH4 emissions than conventional
equipment. The selected factors are derived from the energy demand model for space heating (see
section Methodology above).

Table 104: Share of advanced and conventional mixed-fuel wood boilers stock 1990, 1995, 2000, 2005 and

2010-2023.
Heating type No. #14
Subcategory Mixed-fuel wood boilers Mixed-fuel wood boilers

(advanced) (conventional)

CRT 1.A4.a1 1.A4.b.1 1.A4.a1 1.A4.b.1
Year [% TJ] [% TJ]
1990 2.1 2.9 97.9 97.1
1995 8.8 13.6 91.2 86.4
2000 11.9 18.7 88.1 81.3
2005 14.4 19.9 85.6 80.1
2010 13.8 19.9 86.2 80.1
2011 13.7 19.8 86.3 80.2
2012 13.6 19.8 86.4 80.2
2013 13.6 19.8 86.4 80.2
2014 13.5 19.7 86.5 80.3
2015 13.4 19.7 86.6 80.3
2016 13.4 19.3 86.6 80.7
2017 133 18.9 86.7 81.1
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Heating type No. #14

Subcategory Mixed-fuel wood boilers Mixed-fuel wood boilers
(advanced) (conventional)

CRT 1.A4.a.1 1.A.4.b.1 1.A4.a.1 1.A4.b.1

Year [% T)] [% TJ]

2018 13.2 18.3 86.8 81.7

2019 13.1 17.8 86.9 82.2

2020 13.1 171 86.9 82.9

2021 13.0 16.4 87.0 83.6

2022 13.0 15.9 87.0 84.1

2023 12.9 15.3 87.1 84.7

3.2.14.1.3 Emission Factors

CO; emission factors are taken from studies (Bundesministerium fir wirtschaftliche Angelegenheiten,
1990, Bundesministerium fur wirtschaftliche Angelegenheiten, 1996, Bundesministerium fir wirt-
schaftliche Angelegenheiten, 1999), elementary analysis of natural gas (Umweltbundesamt, 2002),
until 2018), newly recommended CO; emission factor for natural gas ( (Bundesministerium fur
Nachhaltigkeit und Tourismus, 2019), starting from 2019), and the IPCC Guidelines 1996 (IPCC - In-
tergovernmental Panel on Climate Change, 1996) whereas N,O emission factors from the IPCC
Guidelines 2006 (IPCC, 2006) are used. CO, and N,O emission factors are identical for the different
heating types burning the same fuels. The studies also provide CH4 respectively VOC and Corg emis-
sion factors for different fuels and heating types.

The Corg (Organic Carbon) emission factors provided in (Bundesministerium flr wirtschaftliche Angel-
egenheiten, 1999) are converted into VOC emission factors with the formula VOC = 1.3 * Cqq. The
factor of 1.3 is an expert judgement by Umweltbundesamt as no factor was available from litera-
ture. It is based on analytical data of the composition of VOC emissions from the combustion of
fuel wood for residential heating.

In some cases only VOC emission factors are provided in the studies, CH4 emission factors are de-
termined assuming that a certain percentage of VOC emissions is released as NMVOC as listed in
Table 105. The split follows closely (Stanzel, et al., 1995).

Table 105: Share of CHs and NMVOC in VOC for small combustion devices.

Pollutant CH4 NMVOC vocC

Fuel group Fuel [% VOC]

Liquid Light fuel oil, Medium fuel oil, Heavy fuel oil 25.0 75.0 100.0
Petroleum, Gas oil 20.0 80.0 100.0
Liquefied petroleum gases 80.0 20.0 100.0

Solid All solid fuels 25.0 75.0 100.0

Gaseous Natural gas 80.0 20.0 100.0

Biomass All biomass fuels 25.0 75.0 100.0
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From 2001 on new wood stove and cooking stove subtypes are considered which have lower VOC
emissions and thus lower CH4 emissions than conventional wood stoves and cooking stoves. In ad-
dition, mixed-fuel wood boilers stock with (comparatively) advanced technology are considered
with (slightly) lower CHs emissions than conventional equipment.

The selected emission factors for 2023 are presented in the following table.

Table 106: Emission factors of category 1.A.4 heating types for the year 2023.

CRT 1.A4 1.A4.a.1 1.A4b1 1.A4.c1 1.A4
Pollutant CO; CH, N.O
Fuel Heating type No. [t/T)] [kg/T)] [kg/T)]
Light fuel oil #1 77.00 10.00 10.00 10.00 0.60
Medium fuel oil #1 78.00 10.00 10.00 10.00 0.60
Heavy fuel oil #1 78.00 10.00 10.00 10.00 0.60
Diesel #1 75.00 10.00 10.00 10.00 0.60
Petroleum #1 78.00 10.00 10.00 10.00 0.60
Other petroleum products #1 64.00 10.00 10.00 10.00 0.60
Gas ol #2, #3, #4, #5, #6 75.00 3.00 3.00 3.00 0.60
Natural gas #7, #8, #9 55.60 5.00 5.00 5.00 0.10
Biogas, sewage sludge gas #8, #9 54.60" 5.00 5.00 5.00 0.10
and landfill gas
Liquefied petroleum gases #10, #11 64.00 5.00 5.00 5.00 0.10
Fuel wood #12 112.00" 175.892 186.20% 300.00 4.00
#13 112.00" 115.61 115.61 300.00 4.00
#14 112.00" 145,623 146.32% 300.00 4.00
#15 112.00" 121.42 121.42 300.00 4.00
#16 112.00" 112.74 112.74 300.00 4.00
Wood waste #17 112.00" 150.00 150.00 300.00 4.00
#18 112.00" 27.06 27.06 300.00 4.00
#19 112.00" 19.84 19.84 300.00 4.00
#20 112.00" 11.27 11.27 300.00 4.00
Hard coal and hard coal bri- #21, #22 93.00 10.00 300.00 300.00 1.50
quettes
Lignite and brown coal #21, #22 108.00 10.00 300.00 300.00 1.50
Brown coal briquettes #21,#22 97.00 10.00 300.00 300.00 1.50
Coke #21,#22 92.00 10.00 300.00 300.00 1.50
Peat #21,#22 106.00 10.00 10.00 10.00 1.40
Industrial waste (fossil) #22 64.524 12.00 12.00 12.00 4.00
Industrial waste (biogenic) #22 50.00" 12.00 12.00 12.00 4.00
Charcoal - 112.00" 200.00 200.00 200.00 1.00

"Reported as CO, emissions from biomass
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2Implied emission factor based on CH, emission factors of new and conventional wood stoves and cooking stoves stock
(see Table 107) weighted with fuel consumption by subcategory of heating type (see Table 103)

Ilmplied emission factor based on CH, emission factors of advanced and conventional mixed-fuel boilers stock (see
Table 108) weighted with fuel consumption by subcategory of heating type (see Table 104)

“Implied emission factor based on fossil fraction of industrial waste

Because no measurements are available, CH4 emission factors for new wood stoves and cooking
stoves (Table 107) are derived from conventional devices emission factors with the ratio of conven-
tional and new devices NMVOC emission factors (Bundesministerium fur wirtschaftliche Angele-
genheiten, 1999, Lang, et al., 2003)):

EF(CH4)new = EF(CH4)conventional * EF(N Mvoc)new /E F(N Mvoc)conventional

Table 107: CHa emission factors of category 1.A.4 for conventional and new wood stoves and cooking stoves.

Pollutant CH4

CRT 1.A4.a.1 1.A.4bA1

Fuel Heating type No. Subcategory [kg/T)]

Fuel wood #12 Wood stoves and cooking stoves (new) 115.61 115.61
Wood stoves and cooking stoves (conventional) 220.00 220.00

Because no measurements are available, CH4 emission factors for advanced mixed-fuel boilers
(Table 108) are derived from conventional devices emission factors with the ratio of conventional
and advanced devices NMVOC emission factors ( (Bundesministerium fur wirtschaftliche Angele-
genheiten, 1999, Lang, et al., 2003)):

EF(CH4)advacned = EF(CH4)conventionaI * EF(N MVOC)advanced /E F(N MVOC)conventional

Table 108: CHaemission factors of category 1.A.4 for conventional and advanced mixed-fuel boilers.

Pollutant CH4

CRT 1.A4.a.1 1.A.4.b1

Fuel Heating type No. Subcategory [kg/T)]

Fuelwood  #14 Mixed-fuel wood boilers (advanced) 121.42 121.42
Mixed-fuel wood boilers (conventional) 150.00 150.00

3.2.14.1.4 Recalculations

For 1990 to 2022, there are minor changes in greenhouse gas emissions of categories 1.A.4.a.1
Commercial/institutional: Stationary Combustion and 1.A.4.b.1 Residential: Stationary Combustion be-
cause of updated heating stock data and reallocated shares of combustion technologies per energy
carrier (updated energy demand model for space heating).

In particular, the following shares with an effect on certain implied emission factors have been re-
vised:

e Share of new and conventional wood stoves and cooking stoves stock 2001-2022 (CHa) (see
Table 103)

e Share of advanced and conventional mixed-fuel wood boilers stock 1990-2022 (CH4) (see
Table 104)
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Changes in total fuel consumption are based on the revisions of the energy balance. Please refer to
chapter 3.2.17 below.

3.2.14.1.5 Planned Improvements

In order to improve the inventory on accurate heating type information a ongoing service-contract
for an updated market survey of heating type stock, age distribution, final energy demand and type
of heating use by CRT category has been awarded. In order to determine the user-related impact
on emissions from biomass (and coal), data is collected on national conditions within an onging
household survey. It is planned to implement the both survey results into the inventory of submis-
sion 2026.

No further category-specific improvements are planned.

3.2.14.2 1.A.4 Other sectors - mobile sources

1.A.4.a.2 Commercial/institutional

Currently there is neither a statistical basis nor any new study on NRMM (Non-Road Mobile Machin-
ery) which would enable Austria to report emissions from mobile sources of 1.A.4.a.ii Commer-
cial/institutional separately. Commercial and institutional NRMM are reported as IE and included in
CRT 1.A.2.8.7 Industry and CRT 1.A.4.c.2 Agriculture and Forestry.

1.A.4.b.2 Residential - Off-road vehicles and other machinery

In addition to NRMM used in household and gardening this category contains ski slope machineries
and snow vehicles.

Methodological Issues

The used methodology conforms to the requirements of the IPCC 2006 GL Tier 3 methodology and
is described in the subchapter on mobile sources of CRT 1.A.2.g.vii.

Activity Data & Emission Factors

Activities used for estimating the emissions and the implied emission factors of CRT 1.A.4.b.ii are
presented below. In the following table the activity data includes all energy sources. The increasing
substitution of fossil fuels with biofuels can be observed from 2005 onwards. Details concerning
emission factors for mobile off-road sources are described in the subchapter on mobile sources of
1.A.2.8.Vii.

Table 109: Emission factors and activity data for mobile sources of 1.A.4.b.ii Residential 1990-2023.

Year Activity Implied Emission Factors
CO; CH4 N.O
by t/T) kg/T) kg/T)
1990 2286 75.5 185.4 10.6
1995 2286 75.5 174.2 1.1
2000 2173 75.5 146.4 11.9
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Year Activity Implied Emission Factors
CO. CH4 N2O
T t/T) kg/T) kg/T)
2005 2071 75.2 121.4 11.3
2010 1870 71.7 67.1 8.9
2011 1842 71.6 58.8 8.2
2012 1807 71.4 52.5 7.6
2013 1773 71.7 49.4 7.0
2014 1739 713 47.6 6.5
2015 1689 711 46.0 6.0
2016 1631 71.7 44.6 5.7
2017 1583 71.9 43.0 54
2018 1547 71.4 41.2 5.2
2019 1510 71.5 39.9 5.0
2020 1481 71.3 39.0 4.9
2021 1459 71.4 38.1 4.9
2022 1442 71.5 37.8 4.9
2023 1433 70.4 37.9 4.9

Recalculations

No category-specific recalculations have been made.

Planned improvements

No category-specific improvements are planned.

1.A.4.c.2 Agriculture and Forestry - Off-road vehicles and other machinery

In this category emissions from NRMM used in agriculture and forestry (mainly tractors) are consid-
ered.

Methodological Issues

The used methodology conforms to the requirements of the IPCC 2006 GL Tier 3 methodology. The
general methodology applied is described in the subchapter on mobile sources of CRT 1.A.2.g.vii.

Activity Data & Emission Factors

Activities used for estimating the emissions and the implied emission factors of CRT 1.A.4.c are pre-
sented below. In the following table the activity data includes all energy sources. The increasing
substitution of fossil fuels with biofuels can be observed from 2005 onwards. Activities of mobile
machinery in CRT 1.A.4.c.ii also contain commercially/institutionally used machinery. They could not
be split into commercial/institutional and non-commercial/non-institutional use due to a lack of
data.
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Table 110: Emission factors and activity data for mobile sources of 1.A.4.c.ii Agriculture and Forestry

1990-2023.

Year Activity Implied Emission Factors
CO; CHs4 N.O
T) t/T) kg/T) kg/T)
1990 10 366 74.2 17.4 24.5
1995 10 106 74.2 15.6 254
2000 10610 74.2 13.5 27.3
2005 11434 73.6 12.2 25.2
2010 10901 70.4 8.2 19.8
2011 11818 70.3 7.1 18.7
2012 10909 70.2 6.7 17.6
2013 10 560 70.4 6.1 16.6
2014 11667 70.2 5.2 15.7
2015 10793 69.8 5.2 14.9
2016 11611 70.3 4.6 14.1
2017 10775 70.7 4.8 13.3
2018 10872 70.6 4.9 12.6
2019 11 455 70.7 4.6 121
2020 11592 70.7 4.1 11.6
2021 11 307 70.6 4.4 111
2022 11222 70.6 4.5 10.8
2023 11193 70.1 4.4 10.6

Recalculations

For tractors, the shares of electric vehicles were set at lower values in 2022 and 2023 compared to
the initial model specification as no start of the mass market can be observed in this field apart
from research and prototype vehicles.

For CRT 7.A.4.c.2 and the year 2022, this results in recalculations of: CO2 of +0.06 kt (+0.0001 % of
national total and +0.01% of category 7.A.4.c.2). CH4 and N;O have also changed. CH4: +0.01 kg.
N,O: +4.3 kg.

Planned improvements

No category-specific improvements are currently planned.

3.2.15 Other (CRT Category 1.A.5)

In this category emissions of NRMM used for military transport (off-road and aviation) are re-
ported.
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1.A.5.b Mobile combustion - Military
Key Source: No

Military Off-Road (ground operations)
Methodological Issues

The used methodology corresponds to the requirements of the IPCC 2006 GL Tier 3 methodology
for road transport. The applied methodology is described in the subchapter on mobile sources of
CRT 1.A.2.8.vii.

Activity Data

Emission estimates for military activities were taken from (Hausberger, 2000). Information on the
fleet composition was taken from official data presented in the internet as for reasons of confiden-
tiality no other data was available. In 2023, our efforts to improve inventory data quality in this area
were successful.

For the 2024 submission the Austrian Ministry made some key data available like diesel consump-
tion and vehicle fleet for the year 2021. For the model GEORG this vehicles fleet was grouped into
two groups: <130 kW and >130 kW with an average nominal power of 95 kW (<130kW) and 422 kW
(>130kW). Activities of 142 h/year (<130kW) and 29 h/year (>130kW) were assumed. Further as-
sumptions were that a) the vehicle fleet remains constant due to long service life (confirmed by ex-
pert assessment) and b) the split of new registrations is 40% for <130 kW and 60% for >130 kW
nominal power vehicles over the entire time series.

With these assumptions the model result was calibrated with the operating hours in 2021 to meet

the diesel consumption of 2021. For time series consistency surrogate data (the statistical time se-

ries of the number of military personell) was used to scale the operating hours over the time series
and calculate the new amounts of diesel consumption per year.

Emission Factors

For tanks and other special ground military vehicles the emission factors for diesel engines > 130 kW
were used (for these vehicles a power of 300 kW was assumed). Details concerning emission fac-
tors for mobile off-road sources are described in the subchapter on mobile sources of 1.A.2.g.7.

Military Aviation

Methodological Issues

The used methodology corresponds to the requirements of the IPCC 2006 GL Tier 1 (simple) meth-
odology for aviation with country specific emission factors. The methodology is based on hours of
operation and average fuel consumption per hour for the years 1990-1998 with a linear trend ex-
trapolation for the years from 1998 onwards. The calculation of emissions from military aviation
does not distinguish between LTO and cruise.

Activity Data

For the years 1990-1998 fuel consumption for military flights was reported once by the Austrian
Ministry of Defence and used in the course of the general flight study to calculate emissions from
military aviation (Kalivoda, Kudrna, 2002).
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In response to a recommendation of the UNFCCC Review 2020 on Austria’s methodology for esti-
mating emissions from military aviation 2000-2018, data on kerosene consumption was re-evalu-
ated.

However, even after several official attempts, no data was provided from the Austrian Ministry of
Defence. Therefore, the historical number of aircrafts (fighter jets, airplanes, helicopters) was com-
pared with available current data found on the Internet on the number of operating military air-
craft assuming constant flight hours.%®

Starting with the year 2009, fuel consumption was interpolated until the year 2020. The latest in-
ventory year is being updated yearly via this source (last update in autumn 2024 for the 2025 sub-
mission). According to the trend shown in the table below fuel consumption is declining from 2009
onwards.

Table 111: Military aircraft stock 2008, 2020 and 2023

Helicopters Fighter jets and airplanes Total number ofmilitary aircraft
2008 78 96 174
2020 64 (prev. 82) 43 107 (prev. 125)
2022 60 43 103
2023 64 43 107
Trend 2008-2023 -18% -55% -39%

As no aircraft data prior to 2008 could be found (Potscher, 2008), the subsequent revision of activ-
ity data refers to the years 2009-2019 only; for the years 1999-2008 the previously applied method
(linear extrapolation) has been retained, while for the years 1990-1998 the results of the flight
study have been used directly as in previous submissions.

Emission Factors

Country specific IEFs (t/t fuel) taken from a national flight study (Kalivoda, Kudrna, 2002) and based
on fuel consumption and emissions in the year 2000 have been used to estimate GHG emissions
from military flights.

Table 112: Emission factors used for military flights.

Amount in 2000 [t] IEF [t/t]
Fuel 13613 -
CO; 42 880 3.1500
N.O 2.69 0.0002
CH4 1.41 0.0001

%8 https://de.wikipedia.org/wiki/Luftstreitkr%C3%A4fte_(Bundesheer); 14.11.2024
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Overall activities and emissions

Activities used for estimating the emissions of the total CRT 7.A.5.b are presented below (activity data
includes all energy sources). The increasing substitution of fossil fuels with biofuels can be ob-
served from 2005 onwards.

Table 113:  Emission factors and activity data for 1.A.5.b Military 1990-2023.

Year Activity Implied Emission Factors
CO; CHs4 N.O
T t/T) kg/T) kg/T)
1990 512 72.9 2.5 7.1
1995 469 72.9 2.5 7.0
2000 566 72.8 24 6.1
2005 513 72.8 24 5.7
2010 401 72.6 2.4 5.6
2011 376 72.6 2.4 5.5
2012 355 72.6 2.4 5.5
2013 335 72.6 2.4 5.5
2014 317 72.5 2.3 5.5
2015 298 72.5 2.3 5.5
2016 314 72.6 23 54
2017 373 72.6 23 5.2
2018 392 72.6 2.3 5.2
2019 392 72.5 2.3 5.1
2020 393 72.5 2.3 5.1
2021 392 72.5 2.3 5.0
2022 384 72.6 2.3 5.0
2023 377 72.6 2.3 5.0

Recalculations

Emissions from military ground operations have been revised for the whole time series due to an
update of military personnel numbers (year 2020). This update 2020 affected other years too as the
average of values of the last five years were extrapolated to complete the time series. The person-
nel numbers are used to scale the deployment times per device and are currently around 28 hours
of deployment time per year for around 850 devices. Retrospective minor changes occur across the
entire time series, as the update affected the base year for the time series creation.

The kerosene consumption of military air traffic was updated using actual data for the years 2016,
2017 and 2018 as reported by the Austrian Ministry of Defense. This was done in response to the
UNFCCC Review 2023. In previous submissions linear interpolation was necessary. Consequently,
the time-series back to 1999 also changed noticeably.
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In the submission 2025 kerosene fuel consumption is 12.5 kt for 1999 compared to 12.1 kt in the
previous submission (+0.3 kt); for 2022 it is 8.4 kt compared to 8.1 kt in the previous submission
(+0.2 kt). The following Figure 15 shows the revision over the time series.

Figure 15:  Comparison of fuel consumption (FC) kerosene for military aviation - current vs previous submis-

sion.
FC kerosene [kt] in military aviation 1990-2023
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The overall changes in CO2 emissions amounts to -0.03 kt in 1990 (-0.0001% of national total and -
0.09% of 7.A.5.b) and +0.8 kt in 2022 (0.001% of national total and 2.9% of 7.A.5.b). CH4 and N,O
have also changed. CH4: 1990: -1.6 kg; 2022: 25.8 kg (0.00001% of national total and 2.9% of 1.A.5.b).
N2O: 1990: -11.6 kg 2022: +49.5 kg (0.0004% of national total and 2.6% of 1.A.5.b).

Planned Improvements

No category-specific improvements are planned.

3.2.16 Uncertainty Assessment

As the overall fuel balance for Austria is expected to be considerably more accurate than source
specific information (Statistik Austria, pers. communication), also assessment of uncertainties was
performed on the level of the overall energy balance. It was not possible, however, to strictly use
this straightforward approach because dealing with all fuel related activities at the same time
would make it difficult to provide separation of major source categories; as domestic combustion,
industry and power plant would fall in the same category with traffic.

For these reasons, an arbitrary split was drawn between energy use in large sources (covering CRT
sectors 1.A.7, refineries as they are included in 7.B.2, and energy in iron and steel production cov-
ered in 2.C.7), transport sources (IPCC sector 1.A.3, but including transport related machinery in
1.A.2, manufacturing industry, and 1.A.4, other sectors like agriculture, forestry and households)
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and small sources (covering all other combustion sources, specifically the rest of manufacturing in-
dustry, 1.A.2, as well as other sectors, 1.A.4. Also 1.A.5, “other” is included which basically covers mil-
itary energy consumption including transport). Activity uncertainty was assessed separately by fuel
for fossil solids (fuel code 102-110), biomass and waste fuels (fuel code 111-118), liquid fuels (fuel
codes 203-224 except for black liquor, code 215 which is treated separately) and gaseous fuels (fuel
codes above 300). Uncertainty factors have been maintained from previous studies (WINIWARTER,
W. & ORTHOFER, R, 2000, CHARLES et al., 1998) and are listed in Table 114. For transport, the respec-
tive factors are new and have been taken from an assessment of the overall transport GHG emis-
sions (Hausberger, 2005).

Table 114: Uncertainty parameters for fuel combustion activities.

Fossil solid Biomass & waste liquid Black liquor Gas
large sources 0.5 5.0* 0.5 - 1.0*
small sources 1.0 10 1.0 10.0 5.0
transport - 5.0* 3.0 - -

* improved expert quess

Uncertainty factors presented account for the generally high quality level of Austrian fuel statistics,
which is based on physical measurements (weighing, flow-metering), but data reported in statistics
are derived from the respective heat content of fuels. Transformation requires analysis or meas-
urement of the heat content in the fuel. Biomass, waste and black liquor, which are not contained
in detail by trade statistics, exhibit a much larger uncertainty.

Emission factors in fuel combustion are also considered to be well-known. CO, emissions can be
derived from stoichiometry. Carbon content of fuels (within gaseous/liquid/solid fuels, respectively)
is largely proportional to its heat content. Thus we estimate uncertainty of the emission factor -
separately for solid, liquid and gaseous fuels - at 0.2% to 0.5%. Within these respective fuel classes
we consider uncertainty correlated.

Even more interesting is the case of methane. A considerable number of seemingly independent
emission factors for different emission situation are available. At closer inspection, however, it ap-
pears that data presented by (Stanzel, et al., 1995) and used in OLI actually derive from HC meas-
urements. The fraction of CH. in total HC combustion exhaust has been estimated by (Orthofer,
1991) at 75% in gaseous fuels, 20% in solid fuels and 25% in liquid fuels. As this percentage is what
drives overall uncertainty for methane emission factors, we again have to treat gaseous, liquid and
solid fuels as dependent (correlated) parameters. As an indicator of overall uncertainty we may re-
fer to (CHARLES et al., 1998) who reported 50% for methane from combustion sources. For the
transport Sector we use 30% for methane.

For nitrous oxide, emission measurements have been performed by (VITOVEC, 1991) and resulting
uncertainty has been estimated at 20%. This figure has previously been used for Austria, but is not
sustainable any more considering the fact that emission factors originally used for an Austrian in-
ventory by (Orthofer et al., 1995a) are now more than 20 years old and refer to a considerably dif-
ferent combustion regime. We now apply 50% as taken from (MONNJ, S. & SYRI, S., 2003) or
(RAMIREZ et al., 2006), a figure which we understand to also include uncertainty due to limited
knowledge on the fraction of fluidized bed combustion in the installation park. Emission factors
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used in OLI originally derive from the GEMIS modelling system, again just one source. Thus they
again need to be considered correlated within each fuel class (solid, liquid and gaseous).

3.2.17 Recalculations

This chapter presents the recalculation difference of emissions from fuel combustion activities and
its sub categories with respect to the previous submission.

The whole time series of recalculations is included in Annex 7 to the NID.

3.2.17.1 Revision of energy balance

The federal statistics office ‘Statistik Austria’ revised the energy balance (mainly for the year 2022)
with the following main implications for energy consumption as used in the inventory and the
corresponding CO, emissions:

e Natural gas 2022: Gross inland consumption was not revised. The transformation input
was revised downwards by 3.7 PJ (=170 kt CO, for 1.A.7.a and -38 kt CO, for 1.A.2) and
shifted to final energy consumption. The final energy consumption of 1.A.4.a and 1.A.4.b
was revised downwards by 0.2 PJ (=13 kt CO;) and final energy consumption of manufac-
turing industries was revised upwards by +4.0 PJ (+220 kt CO, for 1.A.2)

e Gas oil 2022: Gross inland consumption was not revised. Around 0.4 PJ (31 kt CO;) were
shifted from the commercial/institutional (7.A.4.a) and the residential sector (71.A.4.b) to
public power and district heating plants (7.A.7.0).

e Liquefied natural gas 2022: Around 0.5 PJ (32 kt CO,) were shifted from manufacturing in-
dustries to “non-energy consumption”.

e Solid biomass 2022: Final energy consumption was corrected by +5.0 PJ, most of which was
allocated to 1.A.4.b.

Methodological changes

e Natural gas consumption of gas supply companies (reported as transformation input for
district heating and already included in public district heating plants 7.A.7.a) was moved
from sector 7.A.7.c to sector 1.A.2.g since the year 2011 (approx. 130 kt CO2 from natural
gas in 2022), as the offset quantity had previously been deducted from this sector. This im-
proved consistency with the energy balance at the sector level.

® The revision of process-related CO, emissions from steel production (2.C.1) for 2022
shifted 134 kt CO2 from sector 1.A.2.a to sector 2.C.1.

3.2.17.2 CO;recalculations 1.A

Table 115 shows the recalculations of CO, emissions for the subcategories of sector 1.A Fuel Com-
bustion. Recalculations of CO; emissions for 2022 are mainly due to the revision of energy statistics,
the shift of natural gas from 1.A.1 to 1.A.2 and the shift of 1.A.2 to 2.C.1 as explained above.
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Table 115: Recalculation difference of CO2 emissions in [kt] for Category 1.A Fuel Combustion with respect to

previous submission.
Year 1.A 1.A1 1.A.2 1.A3 1.A4 1.A5
1990 - - - 0.0 - -0.0
1995 - - - 0.0 - -0.0
2000 -0.3 - - 0.0 - -0.4
2005 -6.2 -1.4 1.4 0.0 - -6.2
2010 -12.8 -0.4 0.4 0.4 - -13.2
2011 -13.0 -54.7 54.7 0.5 - -13.4
2012 -13.1 -0.7 28.6 0.5 -27.9 -13.5
2013 -13.0 -33.5 335 0.5 - -13.6
2014 -12.9 -33.7 337 0.6 - -13.5
2015 -12.7 -44.8 44.8 0.7 0.0 -13.4
2016 -10.3 -47.6 67.8 -19.6 - -10.9
2017 -4.7 -51.0 92.3 -40.9 - -5.1
2018 -1.8 -51.5 91.6 -39.4 - -2.5
2019 -0.2 -134.6 174.7 -39.1 0.0 -1.1
2020 0.5 -132.5 167.5 -34.8 0.1 03
2021 -13.1 -222.6 278.5 -10.1 -59.7 0.8
2022 -174.4 -303.8 1234 46.4 -41.2 0.8

3.2.17.3 CHsrecalculations 1.A

Table 116 shows the recalculations of CH4 emissions for the subcategories of sector 1.A Fuel Com-

bustion.

Table 116: Recalculation difference of CH4 emissions in [kt] for Category 1.A Fuel Combustion with respect to

previous submission.
Year 1.A 1.A1 1.A.2 1.A3 1.A4 1.A.5
1990 0.015 - - 0.015 -0.000 -0.000
1995 0.013 - - 0.013 0.000 -0.000
2000 0.007 - - 0.007 0.001 -0.000
2005 0.007 -0.000 0.000 0.007 -0.000 -0.000
2010 0.007 -0.000 0.000 0.007 -0.000 -0.000
2011 0.006 -0.001 0.001 0.007 0.000 -0.000
2012 0.004 -0.000 0.001 0.007 -0.002 -0.000
2013 0.007 -0.001 0.001 0.007 0.000 -0.000
2014 0.007 -0.001 0.001 0.007 0.000 -0.000
2015 0.008 -0.001 0.001 0.007 0.000 -0.000
2016 0.008 -0.001 0.001 0.008 0.000 -0.000
2017 0.007 -0.001 0.001 0.007 0.000 -0.000
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Year 1.A 1.A1 1.A.2 1.A3 1.A4 1.A5
2018 0.011 -0.001 0.001 0.011 0.000 -0.000
2019 0.017 -0.002 0.002 0.015 0.002 -0.000
2020 0.008 -0.002 0.008 0.001 0.002 0.000
2021 -0.019 -0.004 0.010 0.008 -0.033 0.000
2022 0.398 0.000 -0.003 0.014 0.386 0.000

3.2.17.4 N0 recalculations 1.A

Table 117 shows the recalculations of N,O emissions for the subcategories of sector 7.A Fuel Com-
bustion.

Table 117: Recalculation difference of N2O emissions in [kt] for Category 1.A Fuel Combustion with respect to

previous submission.
Year 1A 1.A1 1.A.2 1.A3 1.A4 1.A5
1990 0.001 - - 0.001 - -0.000
1995 0.002 - - 0.002 - -0.000
2000 0.002 - - 0.002 - -0.000
2005 0.003 -0.000 0.000 0.004 - -0.000
2010 0.004 -0.000 0.000 0.005 - -0.001
2011 0.004 -0.000 0.000 0.005 - -0.001
2012 0.005 -0.000 0.000 0.005 -0.000 -0.001
2013 0.005 -0.000 0.000 0.006 - -0.001
2014 0.005 -0.000 0.000 0.006 - -0.001
2015 0.006 -0.000 0.000 0.007 0.000 -0.001
2016 0.009 -0.000 0.002 0.008 - -0.001
2017 0.012 -0.000 0.004 0.009 - -0.000
2018 0.018 -0.000 0.004 0.015 - -0.000
2019 0.024 -0.000 0.005 0.020 0.000 -0.000
2020 0.008 -0.000 0.006 0.002 0.000 0.000
2021 0.014 -0.000 0.004 0.013 -0.003 0.000
2022 0.036 0.002 -0.007 0.024 0.017 0.000

3.2.17.5 GHG recalculations [kt COze] 1.A

Table 118 shows the recalculations in [kt CO; equivalent] for the subcategories of sector 1.A Fuel
Combustion.
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Table 118: Recalculation difference of GHG emissions in [kt COze] for Category 1.A Fuel Combustion with re-
spect to previous submission.
Year 1.A 1.A1 1.A.2 1.A3 1.A4 1.A5
1990 0.74 - - 0.78 -0.00 -0.04
1995 0.99 - - 1.02 0.00 -0.04
2000 0.48 - - 0.86 0.01 -0.39
2005 -4.80 -1.37 1.37 1.58 -0.00 -6.38
2010 -10.96 -0.42 0.42 2.55 -0.00 -13.51
2011 -11.20 -54.77 54.77 2.53 0.00 -13.73
2012 -11.24 -0.68 28.63 2.67 -28.01 -13.86
2013 -10.96 -33.59 33.59 2.92 0.01 -13.89
2014 -10.78 -33.73 33.73 3.05 0.01 -13.84
2015 -10.26 -44.82 44.82 3.44 0.01 -13.71
2016 -6.63 -47.67 68.59 -16.39 0.01 -11.17
2017 -0.05 -51.03 93.70 -37.49 0.01 -5.24
2018 5.00 -51.54 92.89 -33.79 0.01 -2.57
2019 9.25 -134.78 176.42 -31.31 0.06 -1.15
2020 3.61 -132.70 169.90 -34.08 0.13 0.35
2021 -8.61 -222.87 280.14 -5.09 -61.61 0.81
2022 -150.10 -303.08 120.70 55.57 -24.10 0.81

3.2.18 Planned Improvements

No improvements are planned.

3.3 Fugitive Emissions (CRT Category 1.B)

Fugitive emissions are intentional or unintentional releases of GHG, which arise during the extrac-
tion, processing and delivery of fossil fuels (coal, oil and natural gas) to the point of final use. The
fugitive emissions are reported in CRT Category 7.8, whereas emissions from fuel combustion dur-
ing these processes are reported under CRT Category 1.A.

3.3.1 Emission Trends

In 2023, 0.59% of national total emissions arose from IPCC category 1.B Fugitive Emissions. Figure 16
presents GHG emissions arising from this category and the trend from 1990 to 2023.
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Figure 16:  Greenhouse gas emissions from Category 1.B Fugitive Emissions.
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Table 119: Greenhouse gas emissions from Category 1.B Fugitive Emissions.

GHG emissions [kt CO.e]

Total CO. CH,
1990 942.23 102.20 840.03
1995 671.47 127.25 544.22
2000 705.36 164.75 540.61
2005 649.86 160.12 489.74
2010 687.42 183.63 503.79
2011 677.75 179.64 498.11
2012 689.16 183.64 505.52
2013 682.16 190.99 491.17
2014 642.41 168.75 473.66
2015 623.41 161.75 461.66
2016 586.00 131.29 454.71
2017 618.68 138.30 480.38
2018 552.24 127.29 424,95
2019 525.11 118.28 406.82
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GHG emissions [kt COze]

Total CO. CH,4
2020 500.52 109.28 391.24
2021 467.26 84.29 382.98
2022 435.00 80.28 354.72
2023 406.89 73.84 333.05
1990-2023 -57% -28% -60%

3.3.2 Completeness

Table 120 gives an overview of the IPCC categories included in this chapter and presents the trans-
formation matrix from SNAP categories. It also provides information on the status of emission esti-
mates of all subcategories. A “v" indicates that emissions from this sub-category have been esti-
mated.

As can be seen in the table, emissions from solid fuel transformation (charcoal production, coke
oven coke production) are included in the sector Energy. Emissions from the production of coke
oven coke are reported under sub category 1.A.2.a Iron and Steel, because the only solid fuel transfor-
mation for production of coke oven coke in Austria is occurring in one coking plant as part of an inte-
grated iron and steel site.

Furthermore, CO, emissions from oil and gas exploration, oil and gas production and gas pro-
cessing are reported together under gas production (as oil and gas are extracted together at most
sites), except CO, emissions from sour gas processing, which is reported separately under 1.B.2.b.3
Processing. CH4 emissions from oil exploration (7.B.2.a.1) and production (1.B.2.a.2), previously in-
cluded in 1.B.2.b.2, are now reported under 1.B.2.a.2.

Table 120: Overview of subcategories of Category 1.B Fugitive Emissions: transformation into SNAP Codes and
status of estimation for the year 2023.

IPCC Category SNAP Status

CO; CH.

1.B.1.a Coal Mining and Handling

i Underground Mines

1 Mining activities 050102 Underground mining NA NO

2 Post-mining activities 050103_X55 Underground mines - Post mining NA NO
activities

3 Abandoned underground mines 050102_X53 Underground mines - Abandoned NA NAD
mines

4 Flaring of drained methane or

conversion of methane to CO2 NO NO
ii Surface Mines
1 Mining activities 050101 Open cast mining NA NO
_mini 050103_X54 Surf i - Postmini
2 Post-mining activities e urface mines - Postmining NA NO
activities
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IPCC Category SNAP Status
CO; CH4
1.B.1.b Fuel transformation IE IE
i Charcoal and Biochar production IE?
ii Coke Production IE3 IE3
1.B.2.a Oil
i Exploration 050201 Extraction, 1st treatment and loading IE® IEY
ii Production and Upgrading of liquid fossil fuels IE® v
i Transport 050601_X50 Oil pipelines v v
iv Refining/Storage 0401 Processes in Petroleum Industries NA> v
v Distribution of Oil Products 050502 Transport and depots 6
050503 Service stations NA NA
1.B.2.b Natural Gas
i Exploration 050302 Extraction, 1st treatment and loading IE¥ IEY
i Production and Gathering gtiaesriz:ifgszﬂl:ﬂf;iol;snd based activities V4 V4
iii Processing 050301 Extraction, 1st treatment and loading
of gaseous fossil fuels - Land-based desulfura- v NA
tion
iv Transmission and Storage 050601_X51 Transmission fugitive & venting L, L,
050601_X52 Storage
v Distribution 050603 Distribution networks v v
vi Other
1 Gas post-meter 050603_X56 Post-meter 4 v
1.B.2.c Venting/Flaring 134 IE7
1.B.2.d Other NA® NA®

" According to an expert judgement all abandoned underground mines in Austria are flooded

3 CH4 emissions from charcoal production are reported under 1.A.1.c.iii - biomass

3 The production of coke oven coke is included in 1.A.2.a Iron and Steel
4 included in 1.B.2.b.2 are: 1.B.2.a.1 Oil Exploration, 1.B.2.a.2 Oil Production and Upgrading, 1.B.2.b.1 Natural Gas

Exploration and 1.B.2.b.3 Natural Gas Processing, except emissions from processing of sour gas

% CO, emissions due to combustion are included in 1.A.1.b Petroleum Refining, fugitive CO, emissions are assumed to be

negligible

% also includes storage in storage tanks and refinery dispatch station - only NMVOC emissions are estimated as CH,

emissions are assumed to be negligible
7)CO, emissions from venting and flaring are included in 1.A.1.b Petroleum refining. CH, emissions from venting and
flaring are included in 1.B.2.a.iv. Refining/Storage

8 fugitive emissions from geo thermal energy are assumed to be negligible

3.3.3 Methodological Issues

Category 1.B.1.a Fugitive Emissions from Fuels - Coal Mining covers methane emissions from one
brown coal surface mine and underground mines, and is calculated applying a Tier 1 methodology.
Fugitive Emissions from oil and gas (7.B.2.a and 1.B.2.b) are calculated using an IPCC Tier 1 method-
ology except 1.B.2.b.4 (Transmission and Storage) and 1.B.2.b.5 (Distribution) which are calculated
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applying a Tier 2 methodology, or are reported by the Association of the Austrian Petroleum Indus-
try.

3.3.3.1 1.B.1Solid fuels

1.B.1.a Fugitive Emissions from Fuels - Coal Mining

Key category: yes (CH4; LA 1990)

1.B.1.a.i Underground mines
Emissions: CHa4

This category addresses methane emissions from mining and post-mining seam gas activities of
brown coal underground mines. CH4 emissions from mining as well as seam gas from post-mining
activities decreased by 97% from 1990 to 1995 due to lower mining activities until it was stopped in
1995.

Mining
Emissions from underground mines (7.B.7.0.i.1 Mining) are calculated by multiplying the amount of
coal produced (= activity data) with the IPCC 2006 Guidelines average default emission factor of

18 m3 CHa/t and using the conversion factor of 0.67x10° kt/m?. Activity data are taken from the na-
tional energy balance.

Post mining seam gas emissions

Post-mining methane emissions from underground mining (7.B.1.a.i.2) are calculated - according to
the IPCC 2006 Guidelines - by multiplication of the underground coal production with the average
default emission factor of 2.5 m3 CH4/t and the conversion factor of 0.67x10° kt/m?3.

Table 121: Activity data (brown coal produced) and CH4 emissions from mining and post mining activities for
Fugitive Emissions from underground mines since 1990.

CH,4 emissions from
CH4 emissions from mining  post-mining seam gas

Year Coal Mined [t] [kt] emissions [kt]
1990 870 403 10.50 1.46
1991 422 350 5.09 0.71
1992 478 095 5.77 0.80
1993 396 549 4.78 0.66
1994 82625 1.00 0.14
1995 26713 0.32 0.04
1996 onwards NO NO NO
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1.B.1.a.ii Surface mines
Emissions: CH4

This category addresses methane emissions from one brown coal surface mine. CH4 emissions
from this category decreased by almost 30% from 1990 to 1999 due to lower mining activities. Be-
fore coal mining was stopped in 2007 emissions decreased sharply between 2003 and 2004 (80%),
see Table 122.

Mining

Emissions from brown coal surface mines (7.B.1.a.ii.1 Mining) are calculated by multiplying the
amount of brown coal produced (= activity data) by the IPCC 2006 Guidelines average default emis-
sion factor of 1.2 m3 CHa4/t coal and using the conversion factor of 0.67x10-6 kt/m?3. Activity data are
taken from the national energy balance and statistical year books (WKO, 2005, WKO, 2006).

Table 122: Activity data (brown coal produced) and CH4 emissions from mining and post mining activities for
Fugitive Emissions from surface mines since 1990.

CH4 emissions from post-
CH4 emissions from mining  mining seam gas emis-

Year Coal Mined [t] [kt] sions [kt]
1990 1577 307 1.27 0.1
1995 1270718 1.02 0.09
2000 1248 869 1.00 0.08
2001 1205618 0.97 0.08
2002 1411819 1.14 0.09
2003 1152 383 0.93 0.08
2004 235397 0.19 0.02
2005 6168 0.00 0.00
2006 6 677 0.01 0.00
2007 onwards NO NO NO

3.3.3.2 1.B.2 Oil and natural gas

3.3.3.2.1 1.B.2.a Fugitive Emissions from Fuels - Qil

Emissions: CHa4, CO>

Key Source: No

In this category, fugitive emissions from oil refining (CH4), oil production (CH4) as well as crude oil
transport (CO,, CH4) are reported. CH4 emissions of 1.B.2.a.2 Oil Production also cover oil explora-
tion. CO, emissions of oil production are included in category 1.B.2.b.2 Gas Production. CO, emis-
sions from the refinery resulting from combustion processes (including flaring) are included in
1.A.1.b Petroleum Refining.

CH4 emissions contribute 99.99% to GHG emissions from 7.B.2.a. In 2023 fugitive CHs4 and CO;
emissions from oil contributed 0.06% to total greenhouse gas emissions in Austria.
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3.3.3.2.1.1 Oil Production

The amount of oil produced is reported annually by the Association of the Austrian Petroleum In-
dustry (FVMI, 13 Nov. 2024), see Table 123. CH4 emissions from oil production are calculated apply-
ing a IPCC Tier 1 method with an aggregate production-based emission factor of 0.0026 t CHa/t oil
produced (The oil industry international exploration & production forum, 1994).

Table 123: Activity data (oil produced) and emissions for Fugitive Emissions from Fuels - Oil Production, 1990-

2023.

Production

Oil produced CH,4
Year [kt] [kt]
1990 1149 2.99
1995 1035 2.69
2000 971 2.52
2005 855 2.22
2010 876 2.28
2011 854 2.22
2012 837 2.18
2013 846 2.20
2014 883 2.30
2015 848 2.20
2016 753 1.96
2017 705 1.83
2018 664 1.73
2019 627 1.63
2020 595 1.55
2021 560 1.46
2022 521 1.35
2023 468 1.22
1990-2023 -59% -59%

3.3.3.2.1.2 OQil Transport

Both CH4 and CO, emissions from transport are calculated by using the IPCC Tier 1 methodology,
applying the emission factors from Table 4.2.4 of the IPCC 2006 Guidelines (IPCC, 2006).

To calculate CH4 emissions from this source, the default emission factor of the IPCC 2006 Guide-
lines of 5.4x10 kt CH4 per 1 000 m? oil transported by pipeline is used. For the calculation of CO,
emissions, the IPCC 2006 default emission factor of 4.9x10%7 kt CO, per 1 000 m? oil transported in
pipelines is applied.

The amount of transported crude oil in pipelines (= activity data) is reported annually by the Associ-
ation of the Austrian Petroleum Industry (FVMI, 13 Nov. 2024).
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3.3.3.2.1.3 Refining
Methane emissions from refining are calculated using the IPCC Tier 1 methodology.

For the calculation an emission factor of 31.66 g CH4/t crude oil input is used. It is in the range of
default emission factors in the IPCC Guidelines between 2.6x10° and 41.0x10°® kt per 10® m3 oil re-
fined. The conversion from kt per 10® m3 to g per t was calculated with a density for crude oil of
840 kg/m?3. This emission factor is assumed to be conservative since crude oil is being transported
by pipeline and, therefore, it is stored for a short period only, which reduces the potential to re-
lease fugitive CH4 emissions compared to the processes represented by the IPCC default emission
factors. Further, high standards for the recovery of fugitive CH4 emissions in accordance with the
Austrian Best Available Technology regulations are implemented.

Emissions are then calculated by multiplying the amount of crude oil input (= activity data, taken
from the national energy balance) by this converted emission factor of 31.66 g CHa /t crude oil.

Table 124: Activity data (Crude Oil Refined) and emissions for Fugitive Emissions from Fuels - Oil Transport
and Refining, 1990-2023.

Crude Oil Refined Transport Refining
Year [kt] CH, [kt] CH, [kt]
1990 7952 0.051 0.252
1995 8619 0.055 0.273
2000 8240 0.055 0.261
2005 8743 0.057 0.277
2010 7719 0.053 0.244
2011 8170 0.057 0.259
2012 8349 0.058 0.264
2013 8 584 0.059 0.272
2014 8435 0.059 0.267
2015 8 853 0.060 0.280
2016 8184 0.057 0.259
2017 8 064 0.057 0.255
2018 8970 0.062 0.284
2019 9124 0.064 0.289
2020 8168 0.055 0.259
2021 8243 0.053 0.261
2022 5617 0.037 0.178
2023 8022 0.051 0.254
1990-2023 +0.9% +0.7% +0.9%
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3.3.3.2.2 1.B.2.b Fugitive Emissions from Fuels - Natural Gas

Emissions: CHa4, CO>

Key Source: yes (CHa)

In this category CO, emissions from sour gas processing, as well as CH4 and CO; emissions from
gas storage, gas exploration, production, processing as well as gas transmission (i.e. transport in
pipelines >6 bar MOP>°) and distribution (i.e. distribution to end consumer in pipelines <6 bar MOP)
are covered. Moreover, CHs4 and CO; from natural-gas appliances (gas post-meter) and natural-gas-
powered vehicles are reported from submission 2025 onwards.

In 2023 fugitive CH4 and CO, emissions from 1.B.2.b natural gas contributed 0.5% to total green-
house gas emissions in Austria.

CH, emissions from 7.B.2.b contribute 80% to total GHG emissions from this category (2023), with
1.B.2.b.6 gas post-meter being the main sub-category (58% share in CHs from 7.B.2.b in 2023). CH4
emissions from 71.B.2.b decreased by 22% between 1990 and 2023, mainly due to decreased gas
amounts produced (7.B.2.b.2) and decreased emissions from distribution (7.B.2.b.5). Although the
natural gas distribution network has almost tripled in length since 1990, CH4 emissions from this
source have decreased by 44% during this period due to replacement of old pipelines made of cast
iron (with high emission factors) by pipelines made of plastics (with low emission factors, see Table
128). Due to the introduction of flash gas utilization in various drying installations at storage sites,
CH4 emissions from storage decreased by 27% between 1990 and 2023, although the storage ca-
pacity and volume increased by 183% within the same period of time.

CO; emissions from 7.B.2.b contributes 20% to total GHG emissions from this category (2023), and
mainly arise from combined oil and gas production and sour gas processing; the general trend is
decreasing due to declining oil and gas production. The exceptional low CO; emissions in 1996 in
natural gas processing (land based desulfuration, see Table 129) was due to a break in processing
during the implementation of pollution control measures. The drop of 36% of raw gas throughput
in 2016 was due to the failure of one sour gas tube in one plant. Natural gas transmission and dis-
tribution are only minor sources of CO, emissions.

According to information from the Austrian Oil and Gas Association, flaring at the only refinery in
Austria does not take place on a regular basis but is usually limited to unplanned shutdowns or
emergency cases as a safety system. Therefore, CO, emissions from this source are very low. As de-
scribed in chapter 3.2.10.2 1.A.1.b Petroleum Refining fugitive CH4 emissions from category 1.B.2.a
Fugitive Emissions from Fuels - Oil - Refining/storage are reported in category 71.A.1.b which includes
emissions from fuel combustion, flaring and thermal cracking. The installation is included in the EU
ETS. According to the Commission Regulation (EU) No 601/2012, Annex IV, emissions from flaring
are included in the reported ETS emission data. The emission factors and caloric value of flared gas
are based on analysis and the activity data are measured.

It has to be noted that there is only one refinery in Austria and separate reporting of emissions
from flaring could enable drawing conclusions about the operating conditions in this refinery and
this would cause a confidentiality issue. ETS data gained for inventory purpose is in general consid-

% Maximum Operating Pressure.
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ered confidential, and emissions are only reported in aggregated form as provided by the opera-
tors. Thus ‘IE'® is used for the reporting of emissions from flaring together with all other compo-
nents from this source.

There are several legal bases that consider the protection of personal and company-related data:

e The protection of confidentiality is e.g. one of the fundamental principles of national statis-
tical agencies (NSA), committing them®' “to safeguarding information that plainly reveals
the operations, belongings, attitudes or any other characteristics of individual respond-
ents”.

e The Federal Statistics Act®? prohibits the evaluation and publication of data in a manner
that allows conclusions on characteristics of persons or individual operators.

e Confidential transfer of emissions data e.g. is regulated in the Commission Implementing
Regulation (EU) 2018/2066°%, ensuring that “data is only accessible to the party for which it
was intended and that no data can be read, written or updated by unauthorised parties”.

e Also the Comission Delegated Regulation (EU) 2019/1122% regulates in Art. 80 the confi-
dential treatment of “all information held in the EUTL and the Union Registry”.

As we use plant specific data of individual operators provided by the Austrian statistical agency
(‘Statistik Austria’) and the Union Registry, we also comply with the related specifications regarding
confidentiality and the corresponding principles.

3.3.3.2.2.1 Gas Exploration & Production (1.B.2.b.1 & 1.B.2.b.2)

CO; emissions of 1.B.2.a.1 Oil Exploration, 1.B.2.a.2 Oil Production, 1.B.2.b.2 Natural Gas Production
and 1.B.2.b.3 Natural Gas Processing (except CO, emissions from processing of sour gas), are all in-
cluded in category 1.B.2.b.2 Natural Gas Production. CH4 emissions from 1.B.2.b.2 Natural Gas Pro-
duction also covers 1.B.2.b.1 Natural Gas Exploration and 1.B.2.b.3 Natural Gas Processing (other than
desulfuration). The amount of natural gas produced and the related CO, emissions from combined
oil and gas production are reported annually by the Association of the Austrian Petroleum Industry
(FVMI, 13 Nov. 2024), see Table 125.

8 The UNFCCC Reporting GL (Ar. 37) state that “Where ‘IE’ is used in an inventory, the Annex | Party should indicate, in
the CRF completeness table, where in the inventory the emissions or removals for the displaced source/sink
category have been included, and the Annex | Party should explain such a deviation from the inclusion under the
expected category, especially if it is due to confidentiality”.

6

http://unstats.un.org/unsd/methods/statorg/

2 BGBI. I Nr. 163/1999:
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=10006095
COMMISSION IMPLEMENTING REGULATION (EU) 2018/2066 of 19 December 2018 on the monitoring and reporting
of greenhouse gas emissions pursuant to Directive 2003/87/EC of the European Parliament and of the Council”
\\umweltbundesamt.at\Projekte\20000\20690_QS-Inventur\Iintern\2_Basisnorm, Gesetze u. Leitfaden\Gesetze, RL,
GL, GB, etc. (fachlich)\Regulation_EU_2018-2066_engl.pdf

64 COMMISSION DELEGATED REGULATION (EU) 2019/1122 of 12 March 2019 supplementing Directive 2003/87/EC of
the European Parliament and of the Council as regards the functioning of the Union Registry”
\\umweltbundesamt.at\Projekte\20000\20690_QS-Inventur\Intern\2_Basisnorm, Gesetze u. Leitfaden\Gesetze, RL,
GL, GB, etc. (fachlich)\Regulation (EU) 2019-1122_UnionRegistry_EU-ETS_engl.pdf

6!

W
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Activity data on natural gas produced is reported by the Association of the Austrian Petroleum In-
dustry as a total of natural gas and oil gas. Since those two components have a different density an
intermediate step to convert data from m? to tonnes was introduced based on assumptions on the
composition of raw gas, derived from the annual reports of the Austrian Petroleum Industry (FVMI,
2000-2023). For the calculation of CH4 emissions from natural gas production, an emission factor of
0.0026 t CH4/t gas produced (The oil industry international exploration & production forum, 1994)
was applied.

Table 125: Activity data (natural gas produced) and emissions for Fugitive Emissions from Fuels - Gas Produc-
tion 1990-2023.

Production
Natural Gas produced CH4 CO; IEF CO,

Year [Mio m3] [kt] [kt] [kg/1 000 m3]
1990 1288 2.78 43.00 33
1995 1482 3.20 38.00 26
2000 1805 3.88 72.00 40
2005 1637 3.58 76.86 47
2010 1816 3.96 91.35 50
2011 1684 3.64 91.35 54
2012 1807 3.90 91.35 51
2013 1467 3.18 102.69 70
2014 1247 2.72 89.46 72
2015 1166 2.53 89.46 77
2016 1253 2.69 84.00 67
2017 1742 3.70 71.00 41
2018 969 2.09 64.00 66
2019 891 1.93 58.00 65
2020 743 1.62 50.00 67
2021 655 1.45 40.00 61
2022 607 1.35 38.00 63
2023 545 1.20 33.57 62
1990-2023 -58% -57% -22%

3.3.3.2.2.2 Natural Gas Processing (1.B.2.b.3)

Activity data and CO; emissions from the processing of natural gas (reported under 1.B.2.b.2) as
well as sour gas processing (1.8.2.b.3) are reported by the Association of the Austrian Petroleum
Industry (FVMI, 13 Nov. 2024), the latter calculated from sour gas composition.
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3.3.3.2.2.3 Transmission & Storage and Distribution (1.B.2.b.4 & 1.B.2.b.5)

Detailed information on fugitive emissions from natural gas transmission, storage and distribution
in Austria was surveyed in the framework of a ‘Life Cycle Inventory’ set up for the years 1999, 2010
and 2021 by contract to Forschung Burgenland (Wartha, 2024). In these national studies, emissions
(measurements) and other relevant data (on installations, processed quantities, gas composition)
were collected by survey among the Austrian gas network operators. Emission factors were investi-
gated by literature review in order to finally estimate fugitive emissions from the gas supply net-
work in Austria. The study was originally conducted in 2005 and updated in 2011 and 2024 to re-
flect already implemented technical measures and to take into account the newest scientific
knowledge.

Natural gas emissions were thus calculated applying a Tier 2 approach.

Fugitive CH4 emissions from gas transmission (1.B.2.b.4), i.e. from the transport of natural gas in
pipelines under high pressure, covering long-distance pipelines as well as other high pressure pipe-
lines >6 bar MOP, mainly result from compressors, connections, pneumatic aggregates, venting
and accidental releases. Fugitive emissions due to diffusion through pipeline material are small be-
cause in Austria the material used is nearly 100% insulated steel.

For inventory purpose, country-specific implied emission factors were calculated based on the re-
sults of the national studies (Wartha, 2005, Wartha, 2011, Wartha, 2024) and related to the total
length of the pipeline system of the respective years:

e 488 kg CHas/km.a for 1999
e 382 kg CHs/km.a for 2009
e 305 kg CHs/km.a for 2021

For the other years the IEF were determined by interpolation. From 2022 onwards the reports from
IMEO (OGMP 2.0) were directly used for the inventory reporting (United Nations Environment Pro-
gramme, 2023). These account for 87% of total emissions from this sub-category (2023). For those
operators not participating in this reporting programme, an adapted EF of 40 kg CHs/km.a was ap-
plied based on (Wartha, 2024). The decreasing emission factors over the time can be explained by
technical improvements such as recompression to reduce volumes vented, smart plug, the ex-
change of gas-pneumatic to electric valves as well as improved Leak Detection and Repair (LDAR). It
was assumed that the technical improvements to reduce fugitive emissions from gas transmission
were made continuously, thus linear interpolation was done to derive emission factors for 2000-
2008 and 2010-2020.

Information on annual pipeline length is provided annually by the Austrian Association of Gas- and
District Heating Supply Companies (FGW, 16 Dec. 2024).

Fugitive CH4 emissions from gas storage (7.8.2.b.4) mainly result from storage sensors, compres-
sors, separators and venting. As the information on these emissions is limited to the years 1999,
2009 and 2021 (WARTHA 2005, WARTHA 2011, WARTHA 2024) and no detailed information could be
collected for the other years, implied emission factors were developed based on the bottom-up re-
sults compiled in the national studies, and related to the mean values of the annual amount of gas
injection and withdrawal for the respective years:
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e 410 kg CH4/Mio. m? gas stored for 1999
e 296 kg CH4/ Mio. m3 gas stored for 2009
e 105 kg CH4/ Mio. m3 gas stored for 2021

The decreasing IEF over time is attributable to technical improvements such as the exchange of
valves, the reduction of gas release to the atmosphere during tests as well as the installation of
flashgas recovery in drying plants.

Activity data is taken from the Austrian Energy Regulator E-Control (E-CONTROL, 2024b).

Table 126: Activity data and emissions for 1.B.2.b.4 Fugitive Emissions from Fuels - Natural Gas Transmission
and Storage 1990-2023.

Year Natural Gas Transmission

(Pipelines Fugitive & Venting) Natural Gas Storage

Pipelines CH,4 Emissions CO; Emissions Natursa::lo?:ds CH4 Emissions

[km] [kt] [kt] [Mio. m3] [kt]

1990 3628 1.77 0.09 1500 0.61
1995 5972 2.91 0.15 1820 0.75
2000 5966 2.85 0.15 1665 0.66
2005 6290 2.67 0.15 1828 0.62
2010 6798 2.55 0.17 3070 0.86
2011 6983 2.57 0.17 3850 1.01
2012 7109 2.58 0.17 4 449 1.10
2013 7177 2.55 0.18 5747 1.33
2014 7227 2.53 0.18 5334 1.15
2015 7 242 2.48 0.18 5317 1.06
2016 7231 2.43 0.18 5519 1.01
2017 7 250 2.39 0.18 6745 1.13
2018 7 248 2.35 0.18 6168 0.94
2019 7231 2.30 0.18 4 669 0.64
2020 7230 2.25 0.18 5100 0.61
2021 7203 2.20 0.18 6 668 0.70
2022 7196 1.60 0.18 6714 0.70
2023 7232 1.62 0.18 4251 0.45
1990-2023 +99% -8.5% +99% +183% -27%

The natural gas distribution (7.8.2.b.5) system consists of pipelines working under medium and
low pressure (<6 bar MOP) supplying the end-consumer. Fugitive emissions from natural gas distri-
bution mainly result from diffusion through the pipelines and emission factors largely depend on
the pipeline material (see Table 127). Small emission sources are also connections to dwellings,
pressure regulating valves and accidental releases.
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Specific distribution pipeline lengths separated by material are provided annually by the Austrian
Association of Gas- and District Heating Supply Companies (FGW, 16 Dec. 2024), which are then
multiplied with material-specific emissions factors taken from (Wartha, 2024) and presented in Ta-
ble 127. Emissions from connections to dwellings were considered by applying an EF of 0.11 kg CH4
gas per connection (based on measurements by the Austrian Association of Gas- and District Heat-
ing Supply Companies, and referred to in (Wartha, 2024). The number of connections are obtained
from (FGW, 16 Dec. 2024) and available on an annual basis. Information on other relevant sources
(in particular pressure regulators and vented gas) cannot be gathered on an annual basis. These
data were thus taken directly from the surveys (Wartha, 2005, Wartha, 2011, Wartha, 2024), and in-
ter-/extrapolation was done to create a time series. In 2023 these sources contribute 15% to the
total emissions from natural gas distribution in Austria.

Table 127: Emission factors applied for the gas distribution network (2023).

Gas distribution network Emission factors
Material [kg CHs/km and year]
Insulated steel 17

Plastics (HDPE PVC) 12

Ductile cast iron 422

Grey cast iron 203

The material specific emission factors are lower than in previous inventories as the findings from
the last two national studies (Wartha, 2011, Wartha, 2024) were considered. For cast iron pipes,
study results resulted in a significant reduction over time, which can be explained by increased in-
spection activities and consequently faster detection and repair of leaks.

Table 128 gives an overview of the development of the structure of the gas distribution network in
Austria since 1990.

Table 128: Structure of the gas distribution network.

Year Length of gas distribution network
Insulated steel (HDFF”I::t\:jg Ductile cast iron Grey cast iron Total
[km] [km] [km] [km] [km]
1990 2 881 6 368 2213 210 11672
1995 3384 12270 1925 183 17762
2000 3746 18 501 1720 118 24 086
2005 3566 21778 1522 89 26 955
2010 3532 23 645 1516 18 28 711
2011 3523 23935 1531 13 29002
2012 3499 24196 1515 9 29220
2013 3488 24 494 1489 5 29476
2014 3488 24 850 1467 3 29 808
2015 3454 25131 1462 2 30048
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Year Length of gas distribution network
Insulated steel (HDlF)’I::t\;((:_'S) Ductile cast iron Grey cast iron Total
[km] [km] [km] [km] [km]
2016 3452 25307 1436 2 30197
2017 3537 25541 1411 2 30490
2018 3394 25289 1389 1 30073
2019 3377 25521 1364 1 30263
2020 3359 25855 1339 0 30553
2021 3349 25917 1311 0 30577
2022 3325 26 050 1283 0 30658
2023 3325 26 064 1254 0 30 644
1990-2023 +15% +309% -43% -100% +163%

Table 129: Activity data and emissions for 1.B.2.b.5 Natural Gas Distribution and 1.B.2.b.3 Sour Gas Pro-
cessing 1990-2023.

Year Natural Gas Distribution Sour Gas Processing
Gas network CH4 Emissions CO; Emissions thirol:;:ﬁi CO; Emissions
[km]®5 [kt] [kt] [1 000 m3] [kt]
1990 11672 2.02 0.03 248 090 59
1995 17778 1.88 0.03 405638 89
2000 24099 1.78 0.03 358 357 93
2005 26 958 1.69 0.02 338 349 83
2010 28733 1.62 0.02 397132 92
2011 29023 1.60 0.02 375168 88
2012 29 260 1.56 0.02 375420 92
2013 29 496 1.51 0.02 335874 88
2014 29 826 1.47 0.02 307 475 79
2015 30067 1.44 0.02 279102 72
2016 30215 1.40 0.02 179474 47
2017 30 507 1.36 0.02 252 837 67
2018 30089 1.31 0.02 237 622 63
2019 30279 1.28 0.02 227 559 60
2020 30569 1.24 0.02 219 605 59
2021 30591 1.20 0.02 159 693 44
2022 30670 1.17 0.02 151733 42

8 Including “other material” not further defined in the statistics.
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Year Natural Gas Distribution Sour Gas Processing
Gas network CH4 Emissions CO; Emissions thi::::ligzi CO; Emissions
[km]®5 [kt] [kt] [1 000 m?] [kt]
2023 30 655 1.13 0.02 140793 40
1990-2023 +163% -44% -43% -43% -32%

3.3.3.2.2.4 Post-meter emissions (1.B.2.b.6)

This category covers fugitive emissions from gas end-users, in particular leaks from natural gas ap-
pliances and - to a far lesser extent (0.003 % of emissions from this sub-category) - emissions from
natural gas powered vehicles.

For appliances, emissions factors from the IPCC Refinement (IPCC 2019) were taken:
e 3.2 kg CH4/appliance
e 32 g CO./appliance

For natural gas-fuelled vehicles, the emission factors amount to 0.3 kg/car for CHs and 0.003 kg/car
for CO, (IPCC 2019). Leakages at industrial plants and power stations are included in Sector 7.A and
are therefore not considered under 71.B.2.b.6.

The number of natural gas-fuelled vehicles was taken from NEMO (refer to chapter 3.2.13.2 on
road transport). Concerning fugitive emissions from appliances in commercial and residential sec-
tor, the number of meter points was provided by the Austrian Association of Gas- und District Heat-
ing Supply Companies (FGW, 16 Dec. 2024). Data on the exact number of appliances in Austria is
not available, so the number of appliances was assumed to be equal to 1.5 times the number of
meter points. This is based on the consideration that in Austria there are households with 2 appli-
ances (gas stove and gas heater) or 1 appliance (gas stove or gas heater) per meter point, thus the
mean value was used for calculation. Detailled country specific data is currently not available.

Table 130: Activity data and emissions for 1.B.2.b.6 Fugitive Emissions from Fuels - Natural Gas Post-meter
Emissions, 1990-2023.

Year Natural gas-fu.eled Meter points CH,4 Emissions CO; Emissions
vehicles

no. No. [kt] [kt]
1990 0 1291600 6.20 0.062
1995 0 1291600 6.20 0.062
2000 0 1291600 6.20 0.062
2005 10 1326 292 6.37 0.064
2010 627 1339558 6.43 0.064
2011 721 1337551 6.42 0.064
2012 819 1338079 6.42 0.064
2013 881 1341 502 6.44 0.064
2014 919 1339792 6.43 0.064
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Year Natural gas-fu.eled Meter points CH4 Emissions CO; Emissions
vehicles

no. No. [kt] [kt]
2015 935 1339 864 6.43 0.064
2016 901 1339076 6.43 0.064
2017 872 1338 081 6.42 0.064
2018 852 1336 563 6.42 0.064
2019 808 1335371 6.41 0.064
2020 797 1331074 6.39 0.064
2021 756 1324774 6.36 0.064
2022 722 1307 880 6.28 0.063
2023 653 1243874 5.97 0.060
1990-2023 -3.7% -3.7% -3.7%

3.3.4 Category-specific QA/QC
3.3.41 1.B.1- Coal Mining

An external expert was consulted and confirmed the correctness of the methodology to estimate
historical emissions from 1.B.1 Coal mining.

3.3.4.2 1.B.2.-0Oil and natural gas

Before using the outcome of the study on ‘Life Cycle Inventory Gasbereitstellung Osterreich 2021’
(Wartha, 2024) for inventory purpose, QA checks were made to ensure that the data quality is ap-
propriate. These QA checks included consultations with the study author, the Association of Gas-
and District Heating Supply and representatives from the Austrian gas network. Methodological
changes compared to the preceding studies were carefully checked and adjustments were made to
historical results to ensure time series consistency, in particular regarding consideration of meas-
urement results (as conducted e.g. at Austrian storage probes) or use of EF. After QA checks and
consultations were finished and the quality of the data was approved, the data was used for the
calculation of the national GHG emissions following the internal QA/QC requirements.

For post-meter emissions from appliances, the results were compared with the figures published in
a German study (Boéttcher, 2022). The number of meter points taken as a starting point for further
calculations in this study is 10 times higher than the Austrian figures. Considering the population of
both countries, activity data is considered realistic.

3.3.5 Uncertainty Assessment

For 1.B.2.b Natural Gas - CH4 an uncertainty estimate was made that was calculated from the com-
bination of estimated uncertainties on sub-category level.
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Gas production: Data on natural gas production is taken from the annual reports of the Austrian Pe-
troleum Industry. The associated uncertainty is assumed to be low (5%). The uncertainty of the EF is
estimated to be 50%.

Transmission: Pipeline length (medium and high pressure) is provided by the Austrian Association
of Gas- and District Heating Supply Companies (FGW) that collects these numbers directly from the
operators. The associated uncertainty is assumed to be low (5%). The uncertainty of the country-
specific EF is estimated to be 8%, which is slightly lower than assumed in previous submissions (10%
in submission 2024). This is due to improvements in the data collection and compilation made in the
course of a national study (Wartha, 2024), such as the use of data from the IMEO Reporting (OGMP
2.0) delivering high quality measurement-based CH, emissions data.

Storage: The amount of natural gas injected and withdrawn from the storage sites is well known
(uncertainty 5%). For the uncertainty of the country-specific EF the same assumption as for trans-
mission was applied (uncertainty 8%), taken into account several improvements implemented in
the LCl, such as use of measurement data at Austrian storage tanks or the consideration of flash
gas utilization.

Distribution: The length of distribution pipelines is provided by the Austrian Association of Gas- and
District Heating Supply Companies (FGW). The uncertainty is considered to be low (5%). Emission
factors are material specific and from international literature. The associated uncertainty is as-
sumed to be 10%.

Post-meter emissions: The number of meter points is provided by the Austrian Association of Gas-
and District Heating Supply Companies (FGW). The exact number of appliances in Austria is not
known and thus needs to be estimated. The uncerainty of the AD is estimated to be 30%. The EF as
well as its uncertainty is taken from the IPCC 2019 Refinement (60%)

This leads to the combined uncertainty (using the Tier 1 approach, with weights for the contribu-
tion to total source emissions) of 20% for AD, 40% for EF, resulting in a total uncertainty of emis-
sions of 44%.

3.3.6 Recalculations

1.B.2.a.2 Oil production

In previous submissions, emissions from oil exploration (1.B.2.a.1) and oil production (1.B.2.0.2) were
included in 1.B.2.b.2 Natural gas production as there is a combined production of oil and gas (incl. oil
gas) in Austria. From this years’ submission onwards however, oil production, including oil explora-
tion, is reported separately under 7.B.2.0.2. This is thus a partly shift in emissions from 71.B.2.b.2 to
1.B.2.0.2 done in response to the UNFCCC Review 2023 (UNFCCC, 2024)

1.B.2.b.2 Natural gas production

The revision of the whole emission time series in this years' submission is due to separate report-
ing of oil and gas production data, as mentioned above, done in response to the UNFCCC Review
2023 (UNFCCC, 2024). Moreover, for this years' submission activity data (gas produced) was taken
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from the (more complete) Mineral Oil Report (FVMI), leading to higher emissions for 2022 (+8 kt
COze).

1.B.2.b.4 Natural gas transmission and storage

Emissions of CH4 were revised over the whole time series due to the consideration of new study
results on fugitive emissions from gas transmission, storage and distribution in Austria, conducted
by Forschung Burgenland based on a survey among Austrian gas companies (Wartha, 2024). More-
over, verified emissions data on gas transmission became available from the IMEO reporting within
the scope of OGMP 2.0 from 2022%” onwards. Also CO, emissions from gas storage were reported
for the first time based on the study results. Overall, emissions were revised by -52 kt CO.e in this
subsector for 2022, -33 kt CO,e of which can be attributed to gas transmission and =19 kt CO.e to
gas storage.

1.B.2.b.5 Natural gas distribution

Emissions were updated over the whole time series (2022: -7.4 kt COe) based on the new study on
fugitive emissions from the Austrian gas network, covering gas transmission, storage and distribu-
tion (Wartha, 2024).

1.B.2.b.6.1 Natural gas post-meter

This sub-category was reported for the first time in this years’ submission based on the IPCC 2019
Refinement, covering emissions from natural-gas appliances and natural-gas-powered vehicles (gas
post meter). This resulted in +176 kt CO,e for 2022 and to a similar extent for the rest of the time
series. (see Annex 7)

3.3.7 Planned improvements

As soon as verified emissions data from the future reporting under the EU Regulation on the reduc-
tion of methane emissions in the energy sector (Regulation (EU) 2024/1787, ‘Methane Regulation’,
in force since August 4" 2024) is available, the data will be taken into consideration for GHG inven-
tory reporting on 1.B.2 Oil and Gas.

3.4 CO:transport and storage (Category 1.C)

CO; transport and CO; storage is not occurring in Austria.

 FVMI - Fachverband der Mineral6lindustrie (2023): Branchenreport Mineraldl 2023/2024 - Schwerpunkte.
Kennzahlen. Positionen

57 UNEP - United Nations Environment Programme (2023): An Eye on Methane. The road to radical transparency:
International Methane Emissions Observatory 2023. Nairobi.
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4 INDUSTRIAL PROCESSES AND PRODUCT USE (CRT SECTOR 2)

4.1 Sector Overview

This chapter includes information on and descriptions of methodologies used for estimating green-
house gas emissions as well as references for activity data and emission factors reported under
IPCC Sector 2 Industrial Processes and Product Use (IPPU) for the period from 1990 to 2023.

Emissions from this category comprise emissions from the following sub categories: Mineral Indus-
try, Chemical Industry, Metal Industry, Non-energy products from fuels and solvent use, Electronic Indus-
try, Product uses as substitutes for ODS and Other product manufacture and use.

Only process related emissions are considered in this sector; emissions due to fuel combustion in
manufacturing industries are reported in IPCC Category 1.A.2 Fuel Combustion - Manufacturing In-
dustries and Construction (see Chapter 3). Not all sub sectors for which emissions due to combus-
tion are reported in 1.A.2 additionally emit process specific emissions that would be reported in
IPCC Category 2. For the categories pulp and paper as well as food and drink industry for example
the additional (process related) emissions are of biogenic origin, which is why - in line with the
guidelines - they are not accounted for.

An overview on categories relevant in Austria as well as the status of emission reporting is pre-
sented in Table 136

4.1.1 Emission Trends

In 2023, greenhouse gas emissions from Sector 2 Industrial Processes and Product Use amounted to
15 472 kt CO; equivalent, compared to 13 641 kt CO, equivalent in 1990. These emissions consti-
tuted 23% of Austria’s total greenhouse gas emissions (excluding LULUCF) in 2023 and 17% of total
emissions in 1990.

Greenhouse gas emissions from this sector show a long term increasing trend until 2008, and re-
main quite stable with minor fluctuations after the economic crisis in 2009, with the metal industry
being the dominat sub-sector. The minimum in 1992/1993 resulted from the termination of pri-
mary aluminium production in Austria. In the following years, emissions increased due to extended
activities in the iron and steel industry. The trend 2008-2010 is characterised by the effects of the
economic crisis, followed by its recovery. The dip in 2018 is due to revision works at a blast furnace,
the one in 2020 due to the Covid pandemic and its effects on production (reduced demand due to
production stops in all major customer segments). Increased energy costs damped production and
emissions in 2022. From 2022 to 2023 emissions again decreased by 6% due to reduced produc-
tion, in particular of cement-, as well as iron and steel.
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Figure 17:  GHG emissions from Sector 2 Industrial Processes and Product Use 1990-2023.
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The following table presents greenhouse gas emissions from the IPPU sector as well as their share
in total greenhouse gas emissions in 1990 and in 2023.

Table 131: GHG emissions from Sector 2 Industrial Processes and Product Use by gas.

GHG Emissions [kt COe] Trend Percent of total

1990 2023 1990-2023 1990 2023
Total 13 641 15 472 13% 100% 100%
CO; 11147 13526 21% 81.7% 87.5%
CH. 47 60 27% 0.3% 0.4%
N.O 897 68 -92% 6.6% 0.4%
HFCs 2 1402 68 534% 0.0% 9.1%
PFCs 1063 26 -98% 7.8% 0.2%
SFs 485 372 -23% 3.6% 2.4%
NFs 0 18 NA 0.0% 0.12%

Carbon dioxide constitutes the most important greenhouse gas of the IPPU sector, contributing
87.5% of emissions to this sector in 2023, followed by HFCs with 9.1%, SFe with 2.4%, CH, with 0.4%,
N0 with 0.4%, and PFCs with 0.2% and finally NFs with 0.1%.
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Table 132: Emissions from IPCC Sector 2 Industrial Processes and Product Use by gas from 1990 to 2023 and

overall trend.
Emissions [kt CO.e]

Total CO; CH4 N.O HFC PFC SFs NF;
1990 13 641 11147 47 897 2 1063 485 NO/NA
1995 13 631 11191 47 850 328 75 1134 6
2000 14 454 12105 48 931 688 80 592 10
2005 15 651 13519 49 301 1097 150 509 26
2010 15 965 13930 58 101 1455 71 346 4
2015 16 611 14 399 59 79 1698 45 319 13
2020 15524 13182 59 88 1699 27 454 14
2021 17 030 14929 58 81 1555 24 368 15
2022 16 170 14137 60 64 1506 24 362 16
2023 15 472 13526 60 68 1402 26 372 18
1990-2023 +13% +21% +27% -92%  +68 534% -98% -23%

Concerning sub-categories of the sector, 66% of GHG emissions (expressed in CO, equivalent) origi-
nate from Metal Industry (mainly Iron and Steel Production) and 17% from Mineral Industry. 9.1% orig-
inate from Product Uses as Substitutes for ODS, and 4.3% from Chemical Industry (mainly Ammonia
Production).

CO; emissions

As can be seen in in Figure 18, CO; emissions from the Industrial Processes and Product Use sector
showed a strong increase in the period from 1999 to 2008, mainly due to increasing emissions
from metal production. The effect of the economic crisis is strongly visible in 2009. In 2023, CO;
emissions from industrial processes amounted to 13 526 kt, making up 87% of total emissions
from Industrial Processes and Product Use. Emissions increased by 21% compared to 1990 levels.

CH4 emissions

Only 0.4% of IPPU emissions are CH4 emissions. They arise from Chemical Industry (Production of
Ethylene, Urea, Fertilizers and Ammonia) and Metal Industry (Steel Production). As can be seen in Figure
18, CH4 emissions from industrial processes remained quite stable until 2005. The increase in 2006
can be attributed to an increase in ethylene production capacity. In the following years, emissions
remained at similar levels and in 2023 were 27% above 1990 levels.

N.O emissions

N,O emissions mainly arise from Nitric Acid Production (Chemical Industry) which in Austria takes
place at one site with two (and for some years three) plants. Emissions also arise from the use of
N>O as an anaesthetic and as cream propellant. As can be seen in Figure 18, N,O emissions re-
mained quite stable until 2000. The decreases since then are due to the introduction of emission
control measures in the main emitting process nitric acid production:
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e 2001:installation of a new catalyst

e 2004 installation of a N.O decomposition facility

e 2009 (May): installation of a second catalyst in the nitric acid plant
e 2010: full operation of the second catalyst

e 2011: further optimisation of the production process as well as slightly reduced production

In 2023, N,O emissions from Industrial Processes were 92% below the level of 1990, and now only
contribute 0.4% of the sectoral emissions.

Figure 18:  COz, CH4 and N20 emissions from Industrial Processes 1990-2023 (base year = 100).
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HFC emissions

As can be seen in Figure 19, HFC emissions increased remarkably during the period from 2 kt CO,
equivalents in 1990 to 1 402 kt CO; equivalents in 2023 due to the use of these gases as substitutes
for ozone depleting substances. HFC emissions mainly arise from the subcategory Refrigeration and
Air Conditioning. Other important (sub-) categories include Foam Blowing Agents and Electronics In-
dustry.

Because of the significant second step of the phase-down according to the EU F-gas regulation HFC
emissions peak 2018 and have been decreasing since then.

PFC emissions

As can also be seen in Figure 19, PFC emissions decreased remarkably during the period from 1990
to 1993 - from 1 063 kt CO, equivalents to 57 kt CO; equivalents - due to the termination of pri-
mary aluminium production in 1992 which was the major source for PFC emissions. From 1993 on-
wards, PFC emissions solely arise from semiconductor manufacture, where a strong increase in
production capacity was partly counterbalanced by emission reduction measures.

In 2023, PFC emissions amounted to 26 kt CO, equivalents, which is 98% below the level of 1990.
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SFs emissions

As depicted in Figure 19, SFs emissions increased at the beginning of the reporting period and
reached a maximum in 1996 as a result of increasing emissions from metal production and semi-
conductor manufacture, which decreased in the subsequent years. Current emissions mainly result
from disposal of noise insulating windows. In 2023, SFs emissions amounted to 372 kt CO; equiva-
lents corresponding to a reduction of 23% compared to the 1990 level.

NFs emissions

NF3 emissions solely arise from semiconductor manufacture. NFs was first introduced to the Aus-
trian market in 1994. In 2023, NFs emissions amounted to 18 kt CO; equivalents.

Figure 19:  HFC, PFC, SFs and NFs emissions from Industrial Processes 1990-2023.
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Emission trends by sources

The main sources of greenhouse gas emissions in the industrial processes sector are Metal Industry
and Mineral Industry, causing 66% and 17% respectively, of the emissions from this sector in 2023
(see Table 133).

Emissions from processes in Iron and Steel Production are the most important single source of the
industry sector. It is also one of the ten most important sources regarding Austria’s total green-
house gas emissions (see below and Chapter 4.4.1).

Table 133: Greenhouse gas emissions from IPCC Sector 2 Industrial Processes and Product Use by Category,
their share and trend for 1990 and 2023.

Emissions [kt COe] Share [%] Trend

1990 2023 1990 2023 1990-2023

2 Industrial Processes 13 641 15472 100% 100% 13%
A Mineral Industry 3138 2 561 23% 17% -18%
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B Chemical Industry 1464 670 11% 4.3% -54%
C Metal Industry 8304 10223 61% 66% 23%
D Non-Energy Products from Fuels and Solvent 349 162 3% 1.0% -54%
Use

E Electronics Industry 133 58 1% 0.4% -56%
F Product Uses as Substitutes for ODS 0- 1400 - 9.1% NA
G Other Product Manufacture and Use 253 398 1.9% 2.6% 57%

Figure 20 and Table 134 present greenhouse gas emissions from IPCC Sector 2 Industrial Processes
and Product Use by category for the years 1990 to 2023.

Figure 20:  Greenhouse gas emissions from IPCC Sector 2 Industrial Processes and Product Use per category
1990-2023.
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Table 134: Greenhouse gas emissions from IPCC Sector 2 Industrial Processes (total and per category),1990-

2023.

Year GHG emissions [kt CO.e]

2.A 2.B 2.C 2.D 2.E 2.F 2.G 2 total
1990 3138 1464 8304 349 133 NO 253 13 641
1995 2692 1448 8033 234 512 319 394 13631
2000 2775 1523 8489 217 420 684 346 14 454
2005 2903 922 9 800 182 342 1092 410 15 651
2010 2673 778 10420 171 144 1454 325 15 965
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Year GHG emissions [kt COze]

2.A 2.B 2.C 2.D 2.E 2.F 2.G 2 total
2011 2797 782 10430 167 113 1552 320 16 161
2012 2715 756 10 085 158 97 1602 317 15731
2013 2730 694 10470 155 86 1646 316 16 097
2014 2730 808 10409 150 93 1668 313 16 171
2015 2753 779 10 825 144 102 1696 311 16 611
2016 2797 799 10 388 146 88 1698 406 16 322
2017 2807 741 11159 151 87 1732 400 17 078
2018 2917 640 9470 153 78 1843 400 15502
2019 2825 837 10376 153 85 1746 452 16 474
2020 2837 779 9518 159 57 1696 478 15524
2021 3040 785 11039 170 53 1553 390 17 030
2022 2917 679 10 449 178 55 1504 388 16 170
2023 2561 670 10223 162 58 1400 398 15472

2.A Mineral Industry

Greenhouse gas emissions from this category remained quite stable over the period, with an over-
all decrease of 18% from 1990 to 2023, and effects of the economic crisis 2009 clearly visible. The
dominating sub category in total emissions and trend is Cement Production, other important subcat-
egories are Lime Production with increasing and Other Process Uses of Carbonates: Non-metallurgical
Magnesium with decreasing emissions over the considered period. Only CO, emissions arise from
this category.

2.B Chemical Industry

For the source category Chemical Industry, greenhouse gas emissions remained quite stable over
the period from 1990 to 2003, with nitric acid production as the main emission source (53% in
1990). Due to the implementation of emission reduction measures, ammonia production is now
the main emitter, contributing 76% to total emissions from this category in 2023. Another 19% are
contributed by emissions from the sub category “Other”, which mainly comprises of CO, emissions
from organic chemical industry production. Minor sources in 2023 include nitric acid, carbide and
ethylene production.

In 2023, emissions were 54% below the level of 1990.

2.C Metal Industry

Greenhouse gas emissions from Metal Industry fluctuated over the reporting period, which is
mainly a result of a drop in PFC emissions from primary aluminium production which was termi-
nated in 1992 and a strong increase in CO; emissions from /ron and Steel Production (+49%) over the
whole time series. Dips in the time series relate to the economic crisis in 2009, a makeover at the
iron & steel plant in 2018, the pandemic in 2020 and high energy prices due to the geopolitical situ-
ation in 2022 and the subsequent tense economical situation and increased inflation in 2023.
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From 1990 to 2023 emissions increased by 23%. The main source of this category is CO, emissions
from Iron and Steel Production.

2.D Non-energy products from fuels and solvent use

Emissions from non-energy products from fuels and solvent use are 54% below 1990 level. This is
due to several legal measures (see chapter 4.4.1) that resulted in a decrease of emissions due to a
lower solvent content of solvents in products e.g. paints as well as use of alternatives to solvents,

implemented abatement measures and decreased use of lubricants.

2.E Electronic Industry

Emissions from this sector are solely attributed to semiconductor manufacturing, and contain HFC,
PFC, SFs and NF; emissions. Emissions in 2023 are 54% lower compared to 1990, which is due to
abatement measures taken by the companies.

2.F Product uses as substitutes for ODS

Emissions from products used as substitutes for ozone depleting substances (ODS) contribute 9.1%
to the total emissions of the IPPU sector in 2023. HFCs as substitutes for ODS were introduced in
the early 1990 and their use in the expanding refrigeration- air conditioning- and heat pumps-
(RACHP) sector and with it emissions from use increased strongly since then.

Because of the significant second step of the phase-down according to the EU F-gas regulation HFC
emissions peak 2018 and have been decreasing since then.

2.G Other product manufacture and use

Emissions from this sector contain emissions from the use of electrical equipment, as well as other
product manufacture and use (use in tyres, shoes, soundproof windows, research etc.). Emissions
in this sector are now 57% higher than in 1990, because high amounts of SFs are being released
during the disposal of sound proof windows that were produced in the 1990ies.

2.H Other

No GHG emissions are reported in this category.

4.1.2 Methodology

In some categories, emission and production data were reported directly by industry or associa-
tions of industries and thus represent plant specific data and for some (e.g. 2.B.7 Ammonia Produc-
tion) very detailed methodologies trying to reflect the actual production process is applied.

Detailed information on the methodologies can be found in the corresponding subchapters.

Emission data reported under the European Emission Trading System

Verified CO, emissions reported under the EU ETS are available for the years 2005-2023, this data
is used for emissions reporting of 2.A.7 Cement Production, 2.A.2 Lime Production, 2.A.3 Glass Produc-
tion, 2.A.4.a Ceramics, 2.A.4.c Non Metallurgical Magnesia Production, 2.A.4.d Other Process Uses of Car-
bonates, 2.C.1 Iron and Steel production. With the extension of the ETS in 2014, data for additional

Umweltbundesamt ® REP-0964, Vienna 2025 | 252



Austria’s National Inventory Document 2025 - Industrial Processes and Product Use (CRT Sector 2)

categories became available: 2.B.710 Chemical Industry - Other and 2.C.3 (Secondary) Aluminium Pro-
duction. Special attention was given to time-series consistency. Furthermore, background data for
emission calculations under the ETS were used for further QA/QC checks.

4.1.3 Uncertainty Assessment

In this year's submissions uncertainty estimates for all key sources based on the IPCC GL, on the
uncertainty study by (Winiwarter, et al., 2007) and on estimates by Umweltbundesamt are provided
(see Table 135, for explanations see the respective subchapters).

Table 135:  Uncertainty assessment of 2023 estimates for key sources of Sector 2 Industrial Processes and

Product Use.
Uncertainty [%]

IPCC Category Source Categories Activity Emission Combined

data factor Uncertainty
2.A1 Cement Production - CO2 1.0 2.0 2.2
2.A2 Lime Production - CO2 5.0 2.0 5.4
2.A4.c Non-metallurgical Magnesium- CO2 2.0 2.0 2.8
2.B.1 Ammonia Production - CO2 2.0 5.0 54
2.B.2 Nitric Acid Production - N20O 2.0 2.0 2.8
2.C.1 Iron and Steel Production - CO2 0.5 0.5 0.7
2.C3 Aluminium Production - CO2 20.0 5.0 20.6
2.C3 Aluminium Production - F-Gases 20.0 50.0 54
2.C4 Magnesium Production - Mg Foundries - SF6 5.0 5.0 7.1
2.D Non-Energy Products from Fuels and Solvent Use - CO2 20 30.0 36
2.F.1 Refrigeration and Air Conditioning Equipment - HFC 10 50.0 51.0
2.G1 Electrical equipment - SF6 5.0 100.0 100.1
2.G.2 SF6 from other product use - SF6 25.0 50.0 55.9

4.1.4 Quality Assurance and Quality Control (QA/QC)

For the Austrian Inventory an internal quality management system has been established. The QC
procedures defined in the QMS correspond to general QC Tier 1 procedures. For further infor-
mation see Chapter 1.2.3.

Concerning measurement and documentation of emission data within the EU ETS (Emission Trad-
ing System; former Emission Trading Scheme), Commission Decision 2004/156/EC established
guidelines for monitoring and reporting of greenhouse gas emissions. This decision provided gen-
eral guidelines on emission reporting and verification as well as sector specific guidelines on the
methodologies to account for process specific CO, emissions. These include guidance on calcula-
tions and measurements at different level of detail similar to the different Tier methods in the IPCC
guidelines. The original Commission Decision was replaced by Commission Decision 2007/589/EC
and, most recently, Commission Regulation (EU) No 601/2012.
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In Austria, the EU ETS is implemented by specific national regulations: the Austrian Emissions Al-
lowance Trading Act®® and the Ordinance regarding Monitoring and Reporting of Greenhouse Gas
Emissions®.

Furthermore most of the plants that report emission data - this includes plants that are not obliged
to participate in the EU ETS - have quality management systems in place according to the ISO 9000
series or similar systems.

Consideration of additional sources/processes
2.G.4.a Fireworks

CO, emissions from fireworks are estimated for the first time in this years’ submission (+0.05 kt CO,
in 2022).

Allocation of emissions between subcategories
2.B.1 Ammonia Production / 2.D.3.d other - Urea used as a catalyst

Updated urea amounts used in road traffic for 2005 onwards led to a redistribution of minor
amounts between these two categories (+/-1.25 kt CO,in 2022).

Methodological improvements
2.A.4.b Other uses of soda ash

As up-to-date input data for the previously applied methodology for estimating soda ash use is not
available, a new methodology was applied for the whole time series. Emissive uses are now esti-
mated directly (previously an indirect approach was applied where non-emissive uses were sub-
tracted from total use). The main source is use in tungsten production, and here tungsten produc-
tion and a CS value for soda use in tungsten production is used for estimating soda ash use. This
results in recalculations of the whole time series (-1.07 kt CO2 in 2022).

2.C.3.a Aluminium Production

For transparency reasons official data for aluminium production is now used as AD (previously con-
fidential data was used and reported as "C"). The methodology for CO, emissions was reassessed,
and the general level of emissions was verified. The change in methodology resulted in minor re-
calculations over the whole time series (-0.4 kt CO; in 2022).

2.D.3.a Solvent use

The methodology for estimating emissions from Solvent Use was reassessed for industrial and com-
mercial applications and data on domestic use was updated. This resulted in recalculations of the
time series from 1996 onwards, with higher emissions for the years 2000 - 2022 (+6.39 kt CO; of
2.D.3.1 emissions in 2022).

2.F Refrigeration and Air Conditioning

Compared to last year, several major improvements in Category 2.F were implemented (details are
given below). The total effect of all recalculations over the time series 1990-2022 is —0.3% of total F-

8 Emissionszertifikategesetz 2011, Federal Law Gazette | No. 118/2011, as amended.

% Uberwachungs-, Berichterstattungs- und Prifungsverordnung, Federal Law Gazette Il No. 339/2007, as amended.
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Gas emissions reported now compared to last year's submission. The overall trend and the peak of
F-Gases in 2018 remained the same. For the years before 2018, emissions reported now are lower
than estimated last year, which is mainly due to the re-assessment of total imports and the alloca-
tion to sub sectors as well as the implementation of an updated emission factor for commercial re-
frigeration. Emissions from 2020 onwards are higher, which is mainly due to the revision of life-
time of refrigeration equipment leading to a shift of emissions from decommissioning to later
years.

A short description of the recalculations is given below for each sub-category. Additionally, the total
consumption of F-gases and the allocation to sub sectors was re-assessed, which affected input
data for commercial and industrial refrigeration (input data for these two sub-categories are resid-
ual amounts not consumed by the other categories for which consumption is estimated bottom

up).

2.F.1.a0 Commercial Refrigeration and 2.F.1.c Industrial Refrigeration

Emission factors and lifetime of equipment applied were updated based on actual data from about
1000 units in commercial and industrial refrigeration. The data showed that the applied emission
factor for commercial refrigeration other than supermarkets previously was overestimated, and it
was changed from 15% for all years to 7.5% in 2020 (interpolated in years in between). This results
in lower emissions especially for recent years, but — as a result on the methodology which has re-
frigerant consumption as the main input parameter — on the other hand increases the stock as less
amounts are needed for refilling, so more amounts are left for new installations. Also the updating
of the second relevant parameter - lifetime of equipment - had an increasing effect on stock: data
showed that the lifetime of equipment was previously underestimated (14 years was changed to 20
years for commercial and from 10 to 20 years for industrial refrigeration). Also, this resulted in a
delay of emissions from decommissioning. Overall, the update of the two parameters roughly
counterbalanced each other for ex-post emissions.

Also, emissions from commercial refrigeration other than supermarkets are now calculated based
on emissions from every refrigerant separately (previously refrigerants were grouped according
their GWP), as expected, the deviation of the two approaches is small (about 1%).

The implemented improvements concerning total refrigerant consumption described above, and
the improvements made for MACs described below lowered the amounts of refrigerants attributed
to the industrial and commercial sector, particularly for the 2010s.

For 2022, emissions from commercial refrigeration are now 18.95 kt CO.e higher than in the last
submission, and those from industrial refrigeration 18.49 kt COe higher.

2.F.1.e Mobile Air Conditioning

In the course of the QA/QC plan an in-depth re-assessment of the methodology for this source cat-
egory was made, leading to several improvements which resulted in an increase of emissions from
this subcategory (+51.72 kt COe for 2022):

e The applied default value for emissions from busses (15%) was updated using data from a
sample of about 1 000 buses, which had an average of 25% leakage per year.

e The assumption on average filling of MACs was revised (previously emissions from MACs
were calculated based on the assumption that the average filling is only 70% of the nomi-
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nal filling, which would imply that about half of the MAC units, which need a minimum fill-
ing of about 60% to work properly, would not work during their lifetime; now the average
filling is assumed to be 90% of the nominal filling and stock). As this increased emissions,
this also resulted in an increase of F-Gas need for refilling, which reduces the residual
amount assigned to commercial and industrial refrigeration.

Update of activity or emissions data
2.C.1.a Steel

The approach of disaggregation of total emissions from iron and steel production in Austria to En-
ergy and IPPU was corrected for 2022 (one carbon flow was incorrectly transferred to the calcula-
tion file), resulting in +134.45 kt CO; in 2.C.7.a in 2022. Additionally one rounded value of 2014 was
replaced with the actual value.

2.E Electronics Industry
Reported data was corrected by the producer from 2020 onwards (-0.68 kt COe in 2022).

2.F.1.d Transport refrigeration

For this year's submission, additional data reported for 2020 was incorporated also affecting 2021
and 2022 emissions (+0.69 kt COze in 2022).

2.F.1.f Stationary Air Conditioning

Data was recalculated for 2020 as shares of the different refrigerant used in the different appli-
ances was updated (-0.36 kg COe in 2022).

2.F.3 Fire Protection

Amounts previously reported as refilling (= emissions) in 2022 actually corresponded to new fillings
and this was corrected (-1.23 kt CO.e in 2022).

2.F.4.b Aerosols

The methodology from technical aerosols was reviewed in the course of the QA/QC plan, leading to
the correction of a transcription error (+0.13 kt COe in 2022).

2.G.1 Other product manufacture and use - Electrical Equipment

The emission factor for 2022 was corrected (was 2%, should be 1% like in other years; -2.76 kt CO,e
in 2022).

4.1.5 Completeness

Table 136 gives an overview of the IPCC categories included in this chapter and presents the trans-
formation matrix from SNAP categories. It also provides information on the status of emission esti-
mates of all subcategories. A “v” indicates that emissions from this sub-category have been esti-
mated.
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Table 136: Overview of subcategories of Sector 2 Industrial Processes and Product Use: transformation into
SNAP Codes and status of estimation.

IPCC Category SNAP Status

CO; CH: N0

2.A MINERAL PRODUCTS

2.A.1 Cement Production 040612 Cement (decarbonising) v NA NA

2.A.2 Lime Production 040614 Lime (decarbonising) v NA NA
040618_X4T Limestone and dolomite use - carbide
040618_X4U Limestone and dolomite use - PCC

040618_X4V  Limestone and dolomite use - desulfuriza-

tion
2.A3 Glass Production 040613 Glass (decarbonizing) v NA NA
2.A4 Other Process Uses of
Carbonates
2.A.4.a Ceramics 040617 Bricks and Tiles (decarbonizing) v NA NA
2.A.4.b Other uses of 040619 Soda ash production and use v NA NA
soda ash
2.A.4.c Non Metallurgical 040617 Magnesia sinter production v NA NA
Magnesia Production
2.B CHEMICAL INDUSTRY
2.B.1 Ammonia Production 040403 Ammonia v v NA
2.B.2 Nitric Acid Production 040402 Nitric acid NA" NA 4
2.B3 Adipic Acid Production 040521 Adipic acid NO NA NO
2.B.4 Caprolactam, Glyoxal NO NA NO
and Glyoxylic Acid Pro-
duction
2.B.5 Carbide Production
2.B.5.a Silicon Carbide NO NO NO
2.B.5.b Calcium Carbide 040412 Calcium carbide production v NA NA
2.B.6 Titanium Dioxide Pro- NO NA NA
duction
2.B.7 Soda Ash Production 040619 Soda ash production and use NO NA NA
2.B.8 Petrochemical and Car-
bon Black Production
2.B.8.a Methanol NO NO NO
2.B.8.b Ethylene 040501 Ethylene production IE v NA
2.B.8.c Ethylene Dichlo- NO NO NO
ride and Vinyl Chloride
Monomer
2.B.8.d Ethylene Oxide NO NO NO
2.B.8.e Acrylonitrite NO NO NO
2.B.8.f Carbon Black NO NO NO
2.B.9 Fluorochemical Produc- NO (F-gases)
tion
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IPCC Category SNAP Status

CO; CH: N0

2.B.10. Other

2.B.10.b.i Other chemical 040407 NPK fertilisers v v NA
bulk production 040408 Urea

040527_X4S  CO2 from Chemical Products

2.B.10.b.ii CO2 from Ni- 040402 Nitric acid v NA NA
tric Acid Production
2.C METAL INDUSTRY
2.C1 Iron and Steel Produc-
tion
2.C.1.a Steel 040206 Basic oxygen furnace steel plant v NA2  NA
2.C.1.b Pig Iron 040202 Blast furnace charging IE v NA
2.C.1.c Direct Reduced NO NO NO
Iron
2.C.1.d Sinter 040209 Sinter and pelletizing plant IE IE¥ NA
2.C.1.e Pellet NO NO NA
2.C.1.f Other: Electric 040207 Electric furnace steel plant v NA NA
Furnace Steel
2.C.2 Ferroalloys Production 040302 Ferro alloys v NA NA
2.C3 Aluminium Production 040301 Aluminium Production v NA NA
2.C.3  Aluminium Production - v (PFC, SF)

By-product emissions
and Al Foundries

2.C4 Magnesium Production - v (SF¢)

Mg Foundries
2.C5 Lead Production 030307 Secondary Lead production v NA NA
2.C.6 Zinc Production NO NO NO
2.D Non-Energy Products

from Fuels and Solvent

Use
2.D.1 Lubricant Use 4 NA NA
2.D.2 Paraffin Wax Use v NA NA

2.D.3 Other (Solvent Use)

2.D.3.a Solvent use 0601-0604 Solvent and other product use v NA NA
2.D.3.b Road paving with 040611 Road paving with asphalt NA NA NA
asphalt
2.D.3.c Asphalt roofing 040610 Roof covering with asphalt materials NA NA NA
2.E Electronics Industry v (F-gases)
2.F Product Uses as Substi-
tutes for ODS
2.F1 Refrigeration and Air 060502 Refrigeration and air conditioning equip- v (F-gases)
Conditioning ments
2.F.2 Foam Blowing Agents 060504 Foam blowing (except 060304) v (F-gases)
2.F3 Fire Protection 060505 Fire extinguishers v (F-gases)
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IPCC Category SNAP Status

CO; CH: N0

2.F4 Aerosols 060506 Aerosol cans v (F-gases)
2.F.5 Solvents Solvents v (F-gases)
2.F6 Other applications v (F-gases)
2.G Other Product Manu-
facture and Use
2.G1 Electrical Equipment v (F-gases)
2.G.2 SF6 and PFCs from Other v (F-gases)
Product Use
2.G3 N20 from Product Uses 0605 NA NA v
2.G4  Other Fireworks v NA NA
ORC v (F-gases)
2.H Other
2.H.1 Pulp and Paper Industry NA NA NA
2H.2  Food and Beverages NA® NA NA
Industry

' CO, emissions from nitric acid production are included in the new category “2.B.10.i CO; from Nitric Acid Production
2 reported as “NA” as no default EF is provided in the IPCC 2006 GL

3 Emissions are included in category 2.C.1.a.

4 Emissions are included in category 2.C.1.b.

 Primary aluminium production was terminated in 1992.

9 CO, emissions from this source are of biogenic origin.

4.2 Mineral Products (CRT Category 2.A)

4.21 Cement Production (2.A.1)

4.21.1 Source Category Description

Emissions: CO;

Key Source: Yes (CO2)

In this category, only process specific CO, emissions are reported; emissions from combustion are
reported in the energy sector (category 1.A.2.f).

CO, emissions from 2.A.7 Cement production are a key category because of their contribution to the
level of the greenhouse gas inventory in 1990 and in 2023. In 2023, they contributed 2.2% to total
greenhouse gas emissions in Austria (without LULUCF).

Process specific CO; is emitted during the production of clinker (calcination process) when car-
bonates (mainly CaCOs) are heated in a cement kiln up to temperatures of about 1 300°C. During
this process, calcium carbonate is converted into lime (CaO - Calcium Oxide) and CO..
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Table 137 presents process-related CO, emissions from cement production for the period from
1990 to 2023. To increase transparency (in response to a question in the course of the UNFCCC re-
view 2012), data on raw meal used was incorporated into the table.

Table 137: COz emissions from decarbonising in cement production, clinker production, raw meal used and

implied emission factor, 1990-2023.

Year Clinker Raw meal used Process specific IEF
[t] [t] CO, emissions [kt] [kg CO./t Clinker]

1990 3693539 5832777 2033 551
1995 2929973 4671693 1631 557
2000 3052974 4890919 1712 561
2005 3221167 5148 317 1797 558
2010 3097 043 4 854 280 1622 524
2011 3175642 4947 150 1666 525
2012 3206 055 4942 334 1673 522
2013 3156 286 4858 175 1656 525
2014 3143 495 4842710 1639 521
2015 3256 561 5033733 1701 522
2016 3299974 5093970 1729 524
2017 3313459 5057 751 1710 516
2018 3551969 5421197 1827 514
2019 3422 866 5264330 1771 517
2020 3522299 5404 367 1821 517
2021 3662612 5623758 1889 516
2022 3560071 5433926 1832 514
2023 3075996 4726 459 1543 501
1990-2023 -16.7% -24.1% -8.9%

CO; emissions mainly follow production figures: they remained quite constant from 1990 to 1994
and dropped afterwards due to an economic downturn in the cement industry and the shutdown
of one clinker oven. After 1995, emissions as well as production of clinker increased slowly, follow-
ing cement demand, with minor fluctuations only. The trend from 2008 onwards is a result of the
economic crisis followed by a (slow) recovery in the cement industry.

The overall emission trend from 1990 to 2023 is minus 8.9%. Production decreased by 16.7% dur-
ing that period.

As process specific emissions are considered only, the IEF solely depends on the raw materials
used (carbonate contents of fresh materials but also of secondary raw materials such as clay sub-
stitute, brick chips, and recycled gypsum) - smaller fluctuations of the IEF are also a result of open-
ing/closing or shifting of production between plants that operate under different conditions (such
as differing use of secondary materials). Currently, nine plants operate in Austria.
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As can be seen in Figure 21, the IEF largely follows the trend of the raw meal/clinker ratio as it is a
result of the raw materials used.

Figure 21:  Time series of the implied emission factor (IEF) for cement production and ratio of raw meal used
to clinker produced.
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In an effort to enhance transparency, information on the composition of raw material and its cal-
cium carbonate and magnesium carbonate was collected. In 2011, the average CaCOs content was
76.3% and the average MgCOs content was 3.1%. In 2012, the values were 75.0% and 3.7%, respec-
tively; in 2013, 74.9% and 3.8%, respectively. In 2014, the average CaCOs content was 74.8% and the
average MgCOs content was 3.7% in the plants in operation.

It has to be noted that from 2005 onwards, emissions are calculated for each plant in line with the
requirements of the EU ETS. Total carbonate contents of the raw meal are determined for each
plant individually. However, the specific shares of CaCOsz and MgCOs are not determined under this
approach as this is not required for the determination of process emissions. Contents of various
carbonates cannot be measured individually, but are calculated based on estimates in the individ-
ual plants. The procedures in the individual plants may differ and the percentages given above
were calculated without weighing the percentages reported by the plant operators.

4.2.1.2 Methodological Issues

Until 2004, CO, emissions from cement production were estimated using a country specific method
similar to the IPCC Tier 2 methodology. CO, emissions from raw meal calcination (decarbonising)
were calculated based on the raw meal composition:
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Mco2 calc) = D k (Mraw mean)k * (Xmecozk * M)

Where: mmass stream [kg/a] Mmolecular weight CO2/molecular weight Me-carbonate
Xxmass portion MeCa, Mg

kfor the kth cement plant

Based on raw meal data and plant specific production data, total emissions from this source were
calculated. With this methodology, no cement kiln dust (CKD) correction factor has to be consid-
ered.

Activity data (clinker production) as well as emission data were taken from studies on emissions
from the Austrian cement production industry (Hackl, Mauschitz, 1995, 1997, 2001, 2003, 2007,
Hackl, Mauschitz, 1995, 1997, 2001, 2003, 2007) (Mauschitz, 2004, 2009, 2010-2023). The studies
cover the years 1988 to 2003. In these studies process-specific CO, emissions and CO emissions
due to combustion are presented separately. In the course of these studies all cement production
plants in Austria were investigated. The determination of the emission data took place by inspec-
tion of every single plant, recording and evaluation of plant specific records and also plant specific
measurements and analysis carried out by independent scientific institutes.

Activity data and emissions for 2004-2023 conform to verified CO, emissions data of the EU ETS. A
summary of the data is also published in annual reports (Mauschitz, 2004, 2009, 2010-2023) . The
methodology for these emission calculations is the same as in the years before.

4.2.1.3 Category-specific QA/QC

Raw material analysis was carried out by independent scientific institutes. Clinker production data
was compared with publications from the Association of the Austrian Cement Industry to ensure
completeness.

During various reviews, the Austrian IEF has been considered high compared to other Parties and
the IPCC default value. A possible explanation can be found in (Hackl, Mauschitz, 1995, 1997, 2001,
2003, 2007), where the authors apply both methods, based on clinker and on raw meal, to calculate
CO, emissions and find that if CO, emissions are calculated from clinker instead of raw meal, this
leads to 4% lower emissions.

For 2005-2023, verified CO. emissions (total of all plants) were checked against national emissions
taken from the studies - no deviations were identified.

4.2.1.4 Uncertainty Assessment

As the applied methodology is based on plant specific data, the uncertainty of activity data is as-
sumed to be low: it was assumed 5% for the base year and 1% for the recent year as now this data
is verified under the EU ETS scheme. According to the IPCC 2006 GL the uncertainty of the CO;
emission factor for Tier 2 is 1-2%. In the Austrian method, the uncertainty basically derives from
the raw meal composition as the uncertainty for the stochiometric emission factor is negligible;
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thus, the uncertainty of the emission factor is assumed to be 2%. This results in a combined uncer-
tainty of 2.2%.

4.2.1.5 Recalculations

No recalculations have been carried out since the last submission.

4.2.2 Lime Production (2.A.2)

4.2.2.1 Source Category Description

Emissions: CO,

Key Source: Yes (CO2)

CO, emissions from lime production are a key category because of their contribution to the total
inventory's level in 1990 and in 2023, as well as because of their contribution in terms of their
trend. In 2023, emissions from this category contributed 0.9% to the total amount of greenhouse
gas emissions in Austria.

In this category all processes using limestone or lime in Austria (both directly marketed and pro-
cess use only) leading to CO, emissions or CO, removals are reported:

e Lime production in all lime kilns in Austria
® Lime production for calcium carbide production

e Lime production for PCC (precipitated calcium carbonate) production as well as CO2 recov-
ery from PCC use in sugar and pulp and paper industry

® Limestone use for desuphurisation

CO; is emitted during the calcination step of lime production. Calcium carbonate (CaCOs) in lime-
stone and calcium/magnesium carbonates in dolomite rock (CaCO3*MgCOs) are decomposed to
form CO; and quicklime (CaO) or dolomite quicklime (CaO+*MgO) respectively.

Table 138 presents activity data for this category (lime produced) as well as CO, emissions from
lime production for the period from 1990 to 2023.

Table 138: CO:z emissions, activity data and implied emission factors for lime production 1990-2023.

Year Lime Produced CO. IEF
[t] [kt] (not considering CO, recovery)
[kg CO./t lime produced]
1990 672 436 456 678
1995 678313 452 666
2000 830632 556 669
2005 940 085 618 658
2010 912 285 604 662
2011 967 750 637 658
2012 911180 598 657

Umweltbundesamt ® REP-0964, Vienna 2025 | 263



Austria’s National Inventory Document 2025 - Industrial Processes and Product Use (CRT Sector 2)

Year Lime Produced CO. IEF

[t] [kt] (not considering CO; recovery)
[kg CO./t lime produced]
2013 928 397 615 663
2014 940 300 616 655
2015 922 436 609 660
2016 928 417 609 656
2017 920128 608 661
2018 897 581 573 638
2019 918 281 608 662
2020 867 384 579 668
2021 993 542 653 658
2022 958 549 624 651
2023 905 665 588 649
1990-2023 35% +29%

CO, emissions from this category have been increasing since 1990, with a pronounced dip due to
the economic crisis in 2009. In the year 2023, emissions were 29% higher than in 1990 (see Table
138).

4.2.2.2 Methodological Issues

Lime produced at lime kilns

Emissions were estimated using a country specific method based on detailed production data.

Activity data for the whole time series and emission data until 2004 were reported by the Associa-
tion of the Stone & Ceramic Industry. For 2005-2023, verified CO, emissions reported under the ETS
were used for the inventory: some plants calculate emissions based on raw material data, most cal-
culate emissions from lime produced; thus the activity data reported under the ETS for some plants
is production volumes, others report the amount of raw materials used. For the calculation of an
overall IEF, the overall value of Austrian lime production as reported by the Association of the Stone
& Ceramic Industry is used.

Also reported emissions for the years before 2005 are based on detailed data of each of the seven
lime production plants in Austria, including production volumes and the respective CaO and MgO
contents of lime produced in the respective plant.

The IEF depends on the quality (CaCO3/MgCOs content) of the limestone used; it ranges between
0.73 and 0.77 tonnes CO, per tonne lime produced - which corresponds to the default range for
purity of high calcium lime of 93-98%.

Lime production for calcium carbide production

Calcium carbide production as well as the plant specific emission factor for the lime production
step (0.7153 t CO./t carbide) is reported by the only producer in Austria.
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Lime production for PCC (precipitated calcium carbonate) production as well as CO, recovery
from PCC use

Lime used for sugar purification

In Austria, two sugar processing plants are in operation, owned by the same company and inte-
grated in the EU ETS. In these plants, limestone is converted into lime, using coke as fuel to maxim-
ise the amount of CO; available for the internal process. Both lime and CO, produced in the decar-
bonising step are fed into the raw sugar solution (this takes place in the sugar purification unit, see
Figure 22). At this point, the lime re-reacts with CO, forming a limestone sediment which binds im-
purities in the raw sugar solution. Surplus CO; leaves the system. The sediment, the by-product of
the sugar purification step, is known as ‘Carbokalk’. It also contains the bound impurities (organic
substances and minerals) and is used as a fertilizer (Wasner, 2009).

Figure 22:  Purification step in the sugar production: lime production (calcination) and reaction of CO2 and
lime back to limestone (sediment).

Limestone and CO: in the sugar purification
—> CQ, cO
f
caco, Calcination > Ca0 As part of the proces CaCo,
Coks el of sugar production
Source: Umweltbundesamt umweltbundesamt®

The majority of CO; originating from lime is contained in the sediment. However, following the rec-
ommendation by the Expert Review Team, mass balance data were obtained from the producer.
Based on this mass balance, it was found that part of the CO; originating from limestone does not
end up in the sediment but is emitted, and an emission factor of 2.07 kg CO, per t CaCOs input was
calculated.

Lime used for production of PCC

Until 2019 PCC (precipitated calcium carbonate) was produced at one site in Austria. The process is
basically the same as in sugar purification explained above (limestone calcination and subsequent
precipitation using i.a. the CO, emitted in the calcination step), only that the precipitation step
takes place under definded conditions to produce calcium carbonate with the desired physical pa-
rameters concerining particle size, crystal structure, surface area, purty, opacity etc.

For the years 2005 to 2023 CO, emissions data was available from the EU ETS, for the years before
the value of 2005 was used. For CO; recovered data was only available for the years 2017 and 2018,
for 2019 the data was not complete as the production was terminated in this year. Therefore the
share of recovered data 2017 and 2018 was used for calculating CO, recovered for the other years.
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Lime use and PCC production in pulp and paper industry

In the EU-ETS scheme, several pulp and paper production sites report process emissions from lime-
stone use and recovery from PCC production respectively (this data and information is independ-
antly verified). As data is only available for recent years, production capacities for the different
plants have been used to prepare time series of emissions and removals.

Limestone use for desulphurisation

Activity data for limestone used for desulphurization were taken from a national report on desul-
phurization technologies in Austria (Windsperger, Hintermeier, 2002). The time series was con-
structed with the help of plant specific SO, emission declarations from the Austrian steam boiler
database.

For calculation of CO; emissions, the IPCC default emission factors of 440 kg CO,/t limestone and
477 kg CO,/t dolomite were used. From 2005 onwards, ETS background data provided more de-
tailed information on the actual carbon content of the limestone and dolomite used. Therefore, the
IEFs from 2005 onwards are slightly different to the IPCC default values.

4.2.2.3 Category-specific QA/QC

The emission values for 2005 onwards are verified under the EU ETS. IEFs are compared with IPCC
default values. The Association of the Stone & Ceramic Industry reported total CO, emissions, which
were compared to ETS data.

For limestone use for desulfurisation it was checked whether data cover all industrial activities of
this type in Austria.

4.2.2.4 Uncertainty Assessment

As emissions from lime klins cover about 95% of total emissions from this category, the uncertainty
assessment was made for this main sub category only:

The uncertainty of the emission factor derives basically from the raw-material composition and is
assumed to be 2%. Uncertainties for activity data are considered to be low as they are based on
verified plant specific data of all Austrian plants, we assumed 5%. This leads to a combined uncer-
tainty of 5.39%.

4.2.2.5 Recalculations

No recalculations have been carried out since the last submission.
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4.2.3 Glass Production (2.A.3)

4.2.3.1 Source Category Description

Emissions: CO;

Key Source: no

In this category CO, emissions from decarbonising of soda, limestone, dolomite and other car-
bonates used for glass production is considered. This category contributed 0.05% to total green-
house gas emissions in Austria (without LULUCF).

4.2.3.2 Methodological Issues

Emissions are calculated based on the input of carbonates and a CO, emission factor for the differ-
ent types of carbonates.

For years 2002 to 2004 input data on carbonates (limestone, dolomite and soda) was reported by
the Association of Glass Industry. The factor of tonne carbonate used/ tonne glass for 2002 (the only
year were both glass production and carbonate input was available) was also applied for 1990-
2001. For the calculation of CO; emissions the IPCC 2006 default emission factors of 414.92 kg
CO,/t soda ash, 439.71 kg CO/t limestone and 477.32 kg CO,/t dolomite were applied for the years
1990 to 2004.

Since 2005 verified CO, emissions and activity data reported under the ETS is used for the inven-
tory.

Table 139 presents activity data and CO, emissions from this category for the period from 1990 to
2023.

Table 139: COz emissions and carbonate use in glass production 1990-2023.

Year Glass Prod. CO; emissions
[t] [kt]
1990 398 515 39
1995 435094 42
2000 375348 36
2005 417 685 35
2010 498 156 40
2011 474 222 36
2012 472 040 37
2013 487 359 39
2014 496 782 37
2015 497 368 40
2016 480 781 38
2017 501 881 38
2018 487 341 38
2019 525624 41
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Year Glass Prod. CO; emissions
[t] [kt]

2020 503 490 39

2021 509 577 36

2022 545 652 35

2023 516 466 35

1990-2023 +30% -10%

4.2.3.3 Category-specific QA/QC

The country-specific EFs for limestone, dolomite and soda ash have been compared with the IPCC
default values. They deviate from the IPCC default values less than 1%.

4.2.3.4 Uncertainty assessment

The uncertainty of recent activity data is assumed to be 1%. The uncertainty of the emission factor
is estimated to be about 2%. This leads to a combined uncertainty of 2.2%.

4.2.3.5 Recalculations

No recalculations have been carried out since the last submission.

4.2.4 Other Process Uses of Carbonates (2.A.4)

In this category ceramics (bricks), magnesia sinter production and soda ash use are addressed.

4.2.4.1 Ceramics (2.A.4.a)

Source Category Description
Emissions: CO;

Key Source: No

This category includes CO; emissions from the production of bricks where CO; is generated
through decomposition of the carbonate content of the raw materials.

Table 140 presents CO, emissions from bricks production for the period from 1990 to 2023. CO,
emissions from bricks production showed a maximum in 1995/1996 due to a peak in brick produc-
tion. In 2023, emissions from this category contributed 0.07% to total greenhouse gas emissions in
Austria and were 59% lower than in 1990.
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Methodological Issues

Activity data for the production of bricks was taken from national statistics (STATISTIK AUSTRIA), for
1996 the value of 1995 was used due to lack of data. Since 2006 the volumes sold of the short-term
statistics are directly provided by the Statistik Austria on annual basis.

Emission values for the years 1998-2001 were reported by the Association of the Stone & Ceramic
Industry. The reported CO, emission data is based on data of the different brick production sites in
Austria, also considering the carbonate contents of raw materials used for bricks production at the
respective plants. From the IEF for 1998, emissions of the years prior to 1998 were calculated and
the IEF of 2001 was used to calculate emissions of 2002 to 2004.

For 2005-2023, verified CO; emissions reported under the ETS were used for the inventory (2006
IPCC GL, Tier 3). This data covers all brick production sites in Austria.

Table 140 presents activity data for production of bricks and CO, emissions for this category for the
period from 1990 to 2023.

Table 140: Activity data and COz emissions for bricks production 1990-2023.

Year Bricks CO; emissions IEF
[m?] [kt] [kg CO2/m?]
1990 2230000 116 52
1995 2848716 149 52
2000 1954 855 116 59
2005 2170069 128 59
2010 1796 823 81 45
2011 2 381604 99 41
2012 1753748 93 53
2013 1677076 80 48
2014 1619485 94 58
2015 1672425 91 55
2016 1794 495 91 51
2017 1713349 95 55
2018 1754768 105 60
2019 1980878 104 53
2020 1804 105 106 59
2021 2040 411 96 47
2022 1932 886 100 52
2023 1142 362 48 42
1990-2023 -49% -59% -20%

The increasing IEF between 1998 and 2001 is due to a switch in porous material used in brick pro-
duction. Previously mainly sawdust was used, whereas nowadays residual fibre material from pa-
per industry is used. Furthermore, CaCOs is added for moisture compensation.
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Generally, fluctuations in the IEF occur because of different brick types produced. High and low
density bricks have different properties, and different raw materials with different carbon contents
are used. The higher the density of the particular brick, the more CO, is emitted during production.
For example, in 2010 and 2011, raw material (loam) with lower carbon content was used (verified
by chemical analysis: loss on ignition), resulting in a lower average implied emission factor for these
two years.

Uncertainty Assessment

The uncertainty of activity data is assumed to be low (1%).The uncertainty of the emission factor is
estimated to be about 2%. This leads to a combined uncertainty of 2.2%

Recalculations

No recalculations have been performed since the last submission.

4.2.4.2 Other Uses of Soda Ash (2.A.4.b)

Source Category Description
Emissions: CO;

Key Source: No

In this category CO, emissions from soda ash use in metallurgy and other industries is considered,
CO, emissions from soda ash used in glass production are reported in 2.A.7.c Glass production.

Soda ash was produced in Austria until 2005. However, als it was produced by the Solvay process
which is COz-neutral (except for coke used for calcination of limestone which is accounted for as
fuel in the energy sector subcategory 1.A.2.c), the category 2.B.7 Soda ash production is reported as
“NQO" for all years.

In 2023, CO, emissions from soda ash use contributed 0.01% to total GHG emissions in Austria. The
following table presents CO, emissions from this category.

Table 141: Activity data and COz emissions for soda ash use 1990-2023.

Year Soda ash used [t] CO; emissions [kt]
1990 30284 13
1995 18769 8
2000 39447 16
2005 36 029 15
2010 28 635 12
2011 35000 15
2012 23 000 10
2013 21000 9
2014 24157 10
2015 25426 11
2016 27 585 11
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Year Soda ash used [t] CO; emissions [kt]
2017 24 835 10

2018 22 690 9

2019 21623 9

2020 21720 9

2021 22278 9

2022 22 060 9

2023 21114 9

1990-2023 -30% -30%

Methodological Issues

Emissions were estimated using the methodology and the default emission factor of the IPCC
Guidelines 2006 Tier 2 (415 kg CO»/t soda ash).

The only Austrian producer Solvay Osterreich GmbH provided data for 1990 and from 2008-2013
for solvent use. Activity data for the years in between was interpolated, for the years 2014ff the
value of 2013 was used. From this total amount, the amount used in glass production that is al-
ready considered in category 2.A.3 was subtracted. Also Soda used for the production of detergents
is subtracted as it is a non-emissive use. From the remaining soda ash use CO, emissions are calcu-
lated using the IPCC default EF.

Uncertainty Assessment

The uncertainty of activity data is assumed to be 30%. The uncertainty of the emission factor is esti-
mated to be 2%. This leads to a combined uncertainty of 30.1%.

Recalculations

As up-to-date input data for the previously applied methodology for estimating soda ash use is not
available, a new methodology was applied for the whole time series. Emissive uses are now esti-
mated directly (previously an indirect approach was applied where non-emissive uses were sub-
tracted from total use). The main source is use in tungsten production, and here tungsten produc-
tion and a CS value for soda use in tungsten production is used for estimating soda ash use. This
results in recalculations of the whole time series (-1.07 kt CO2 in 2022).

4.2.43 Non-metallurgical magnesium production (2.A.4.c)

Emissions: CO,

Key Source: Yes (COy)

This category includes CO, emissions from the production of magnesia sinter. CO, emissions from
magnesia sinter production are a key category due to their contribution to total emissions in 1990
and in 2023. In 2023, this category contributed 0.5% to the total amount of greenhouse gas emis-
sions in Austria.
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During production of magnesia sinter, CO;is generated in the calcination step, when magnesite
(MgCO0:s) is sintered at high temperatures in a kiln to produce MgO. Magnesia sinter is processed to
refractory materials such as bricks.

Table 142 presents CO, emissions from production of magnesia sinter for the period from 1990 to
2023. CO, emissions from magnesia sinter plants vary over the period from 1990 to 2023, with an
overall decreasing trend. Fluctuations in CO emissions from this category ar