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Executive summary

About this report

This document is the annual EU emission inventory report under the United 
Nations Economic Commission for Europe (UNECE) Convention on Long‑range 
Transboundary Air Pollution (Air Convention) (UNECE, 1979). The report and its 
accompanying data are the official submission to the Air Convention from the 
European Commission on behalf of the EU as a Party to the UNECE Air Convention. 
The European Environment Agency (EEA) compiled the report, working together with 
the EU Member States and the European Commission.

The Air Convention requires Parties to report emission data for numerous air 
pollutants, including:

•	 regulated pollutants with a reduction obligation, or the so-called main pollutants: 
nitrogen oxides (NOX), non‑methane volatile organic compounds (NMVOCs), 
sulphur oxides (SOX), ammonia (NH3) and PM with a diameter of 2.5μm or 
less (PM2.5, also known as fine PM);

•	 other pollutants: carbon monoxide (CO);

•	 particulate matter (PM) emitted directly to the air (primary PM): PM with a 
diameter of 10μm or less (PM10), total suspended particulates (TSPs) and black 
carbon (BC, as component of PM);

•	 priority heavy metals (HMs): lead (Pb), cadmium (Cd) and mercury (Hg);

•	 additional HMs: arsenic (As), chromium (Cr), copper (Cu), nickel (Ni), selenium (Se) 
and zinc (Zn);

•	 persistent organic pollutants (POPs): polychlorinated dibenzodioxins/dibenzofurans 
(PCDD/Fs), polycyclic aromatic hydrocarbons (PAHs), hexachlorobenzene (HCB) 
and polychlorinated biphenyls (PCBs);

•	 the individual PAHs: benzo(a)pyrene (B(a)P), benzo(b)fluoranthene (B(b)F), 
benzo(k)fluoranthene (B(k)F) and indeno[1,2,3‑cd]pyrene (IP); and

•	 the sum of all four PAHs.

These pollutants harm human health and the environment. Certain pollutants also 
contribute to forming ground‑level ozone (O3) and secondary PM in the atmosphere. 
Some pollutants also affect how sunlight is absorbed by Earth and reflected back to 
space, which impacts the climate (EEA, 2014, 2019a).
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Status of emission reporting by EU Member States

In 2025, under the Air Convention, the EU Member States reported emission inventory 
data for each year between 1990 and 2023, and for PM from 2000 to 2023. All 27 
EU Member States provided air emission inventories and activity data. A gap‑filling 
procedure was applied to those missing emission data for certain years to obtain a 
European inventory as complete as possible.

Member States also reported their informative inventory reports (IIR) as well as, 
in the current reporting cycle, gridded and large point source (LPS) data. Detailed 
information on EU Member States’ submissions is given in Appendix 3.

EU emission trends

Emission trends from 1990 to 2023 are presented in Figure ES.1 for NOX, 
NMVOCs, SOX, NH3 and from 2000 to 2023 for PM2.5. The reported emissions of all 
pollutants were lower in 2023 than in 2005. For the main pollutants, SOX emissions 
have reduced the most (in percentage terms) both since 2005 (by 84%) and 
since 2022 (by 14%). This is followed by NOX, which reduced by 53% since 2005 and 
by 5% since 2022. NMVOCs reduced by 35% since 2005 and by 4% since 2022. NH3 
reduced by 17% since 2005, while the emissions did not reduce since 2022. PM2.5 
reduced by 38% since 2005 and by 6% since 2022.

Figure ES.1	 Indexed EU-27 emission trends up to 2023 for NOX, NMVOCs, SOX, NH3 
and PM2.5



Executive summary 


8 European Union emission inventory report 1990‑2023 
Under the UNECE Convention on Long‑range Transboundary Air Pollution (Air Convention)

The following paragraphs highlight how emissions have reduced or increased over 
time in the key sectors responsible for pollution in the EU.

Energy production and distribution

The energy production and distribution sector is a major source of many air 
pollutants in the EU. In 2023, it was the main source of SOX and Hg emissions. 
Despite considerable previous reductions, in 2023 this sector contributed 43% of 
the total EU emissions of SOX and 36% of Hg emissions. Additionally, the sector is a 
significant source of HCB, Cd, NOX and PCBs. Of the five main pollutants, the highest 
absolute and relative reductions within this aggregated sector since 2005 were seen 
for SOX.

Energy use in industry sector

Energy use in the industry sector is a significant source of SOX, Hg, Pb, Cd, NOX and 
HCB emissions. Of the main pollutants, the highest absolute and relative reduction 
within this sector since 1990 and 2005, respectively, have been for SOX. Of the three 
main heavy metals, Cd shows the biggest reduction from this sector in relative terms 
since 1990, while Pb shows the largest absolute reduction since 2005.

Industrial processes and product use sector

The industrial processes and product use sector refers to emissions from industrial 
sources other than those arising from fuel combustion within the industrial sector. 
This sector is the main source of NMVOC, Cd, Pb, HCB and PCB emissions and a 
significant source of SOX, Hg, PM10, PCDD/F and CO emissions. Despite considerable 
reductions since 1990, the industrial processes and product use sector continues 
to contribute significantly to total EU emissions of HMs. Of the main pollutants, the 
highest absolute reductions within this sector since 1990 and 2005 have been for 
NMVOCs, while SOX emissions reduced most in relative terms.

Commercial, institutional and households sector

Fuel combustion in commercial and institutional facilities, as well as households, 
significantly contributes to the total EU emissions of many pollutants. This sector is 
the main source for B(a)P, PAHs, PM2.5, CO, PM10 and BC emissions, and a significant 
source of PCDD/Fs, Cd, HCB, SOX and NMVOC emissions in the EU. It is also an 
important sector group for Pb and NOX emissions. Of the main pollutants for this 
sector, the highest relative and absolute reduction since both 1990 and 2005 was for 
SOX. Within this sector, Cd emissions increased since 1990, although this has levelled 
off since 2005.

Road transport sector

Road transport is the main sector for NOX emissions and a significant source of Pb, 
BC and CO emissions. Of the main pollutants for the sector, the highest absolute 
reduction since both 1990 and 2005 was for NOX. The main HM emitted by the road 
transport sector is Pb, which shows the highest relative reduction in emissions 
since 1990. However, between 2022 and 2023, Pb emissions increased by 11%.
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Non-road transport sector

The non-road transport sector is not the main source for any pollutant, but it is 
a significant source of NOX and CO emissions. In 2023 this sector contributed 
about 14% of the total NOX emissions and just below 10% of the CO emissions in 
the EU. In this sector, NOX emissions have decreased more than CO emissions both 
relatively and absolutely.

Agriculture sector

The agriculture sector is the main source of NH3 emissions in the EU with a share 
of 94% in 2023. In addition, the agriculture sector produces considerable emissions 
of NMVOCs, PM10 and NOX. Agricultural emissions of NH3 have fallen by 37% 
since 1990 and by 16% since 2005.

Waste sector

The waste sector is the main source of PCDD/Fs and BC and a significant source of 
HCB. PCDD/F emissions in the waste sector have reduced by 66% since 1990 and 
by 48% since 2005 in the EU. BC emissions in this sector have decreased by 17% 
since 2000 and by 14% since 2005.
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1 Introduction 
The European Commission provides this report and its accompanying data, on behalf of the EU-
27 countries, as an official submission to the Convention on Long-range Transboundary Air 
Pollution (Air Convention) via the Convention secretariat at the United Nations Economic 
Commission for Europe (UNECE). 
This report covers the following subjects: the formal institutional arrangements that underpin 
the EU’s emission inventory, the inventory preparation process, methods and data sources, key 
category analyses (KCAs), information on quality assurance and quality control (QA/QC), general 
uncertainty evaluation, general assessment of completeness and information on 
underestimations (Chapter 1); adjustments under the Gothenburg Protocol (Chapter 2); 
emission trends and the contribution of key categories to total emissions (Chapter 3); sectoral 
analysis and emission trends for key pollutants (Chapter 4); and information on recalculations 
and planned improvements (Chapter 5). 
Several annexes accompany this inventory report: 

• Annex A provides a copy of the EU’s formal Air Convention data submission in the 
required UNECE format for the reporting of air pollutants (nomenclature for reporting 
19 (NFR19)). 

• Annex B provides the updated EU NOX emission data for the period 1987-1989, as 
required by the 1988 NOX protocol of the Air Convention (see Sofia Protocol in Table 
1.1). 

• Annex C provides results of the key category analyses (KCAs) for the EU, showing the 
main emitting sectors for each pollutant. 

• Annex D presents the EU’s gap-filled inventory, colour-coded for the different data 
sources used and the various additional gap-filling methods applied. 

• Annex E provides EU Member States’ projections for NOX, NMVOCs, SOX, NH3, PM2.5 and 
BC emissions. 

• Annex F presents the EU’s data submission under the Oslo protocol (Table A2.2 in 
Appendix 2). 

• Annex G gives an overview of the emission data sources of the individual pollutants used 
when compiling the EU inventory. 

• Annex H provides an overview of the completeness of the gap-filled inventory 
concerning the notation keys ‘NE’, ‘NR’, ‘NO’ and ‘NA’. 

1.1 Background 

The EU ratified the UNECE Air Convention (UNECE, 1979) in 1982. Since 1984, eight protocols 
have come into force.  

Table 1.1 presents the ratification status of each protocol for the EU as a whole. The status 
differs across individual EU Member States. 
 

Table 1.1: EU ratification status of the Air Convention and related protocols 

Year Air Convention and its protocols Ratification status 

1979 ‘Air Convention’: Convention on Long-range Transboundary Air 
Pollution (UNECE, 1979) 

Signed and ratified 
(approval) 
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1984 

‘EMEP Protocol’: Protocol on Long-term Financing of the 
Cooperative Programme for Monitoring and Evaluation of the 
Long-range Transmission of Air Pollutants in Europe (UNECE, 
1984) 

Signed and ratified 
(approval) 

1985 
‘Helsinki Protocol’: Protocol on the Reduction of Sulphur 
Emissions or Their Transboundary Fluxes by at Least 30 Per Cent 
(UNECE, 1985) 

Not signed 

1988 ‘Sofia Protocol’: Protocol Concerning the Control of Emissions of 
Nitrogen Oxides or Their Transboundary Fluxes (UNECE, 1988) Ratified (accession) 

1991 
‘Geneva Protocol’: Protocol Concerning the Control of Emissions 
of Volatile Organic Compounds or Their Transboundary Fluxes 
(UNECE, 1991) 

Signed 

1994 ‘Oslo Protocol’: Protocol on Further Reduction of Sulphur 
Emissions (UNECE, 1994) 

Signed and ratified 
(approval) 

1998 ‘Aarhus Protocol’: Protocol on Persistent Organic Pollutants 
(UNECE, 1998a) 

Signed and ratified 
(approval) 

1998 ‘Aarhus Protocol’: Protocol on Heavy Metals (UNECE, 1998b) Signed and ratified 
(approval) 

1999 ‘Gothenburg Protocol’: Protocol to Abate Acidification, 
Eutrophication and Ground-level Ozone (UNECE, 1999) Ratified (accession) 

2009 Amendments to the Aarhus POPs Protocol Ratified (acceptance) 

2012 Amendments to the Gothenburg Protocol (UNECE, 2012b) Ratified (acceptance) 

2012 Amendments to the Aarhus Heavy Metals Protocol Ratified (acceptance) 

Note: Ratification is the final step in the process of approving an agreement by which the parties 
indicate their intention to be bound by that agreement. Once ratification has been completed, 
an agreement can be concluded and formally enters into force1. 
 

1.1.1 Reporting obligations 

Reporting obligations under the Air Convention 
The basis for reporting by individual EU Member States and by the EU is the Air Convention 
(UNECE, 1979), its protocols and the subsequent decisions taken by the Executive Body of the 
convention. The reporting guidelines describe the data that Parties should report under the Air 
Convention and its protocols. 
Under the Air Convention, Parties are obliged to report their emission totals, the emission 
inventory, every year for the following pollutants (see Appendix 2): 

• regulated pollutants with a reduction obligation: 
o nitrogen oxides (NOX) 
o non-methane volatile organic compounds (NMVOCs) 
o sulfur oxides (SOX) 
o ammonia (NH3) 
o fine PM with a diameter of 2.5µm or less (PM2.5) 

• other 
o carbon monoxide (CO) 

 

1 See: https://eur-lex.europa.eu/EN/legal-content/glossary/ratification-process.html  

https://eur-lex.europa.eu/EN/legal-content/glossary/ratification-process.html
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• particulate matter (PM) 
o PM with a diameter of 10µm or less (PM10) 
o total suspended particulates (TSPs) 
o black carbon (BC) 

• priority heavy metals (HMs) 
o lead (Pb) 
o cadmium (Cd) 
o mercury (Hg) 

• additional HMs: 
o arsenic (As) 
o chromium (Cr) 
o copper (Cu) 
o nickel (Ni) 
o selenium (Se) 
o zinc (Zn) 

• persistent organic pollutants (POPs) 
o polychlorinated dibenzodioxins/polychlorinated dibenzofurans (PCDD/Fs) 
o polycyclic aromatic hydrocarbons (PAHs) 
o hexachlorobenzene (HCB) 
o polychlorinated biphenyls (PCBs) 

• additional reporting of PAHs 
o benzo(a)pyrene (B(a)P) 
o benzo(b)fluoranthene (B(b)F) 
o benzo(k)fluoranthene (B(k)F) 
o indeno(1,2,3-cd)pyrene (IP) 

 
The reporting guidelines (Guidelines for reporting emissions and projections data under the 
Convention on Long-range Transboundary Air Pollution) are adopted by the Executive Body of 
the Air Convention. The latest guidelines were updated in December 2022 at the 42nd session 
of the Executive Body (UNECE, 2022a; UNECE, 2022c). A summary of the reporting 
requirements is presented in Appendix 2. 
The reporting guidelines specify separate reporting dates for the EU to allow time to compile an 
aggregated inventory based on the individual submissions from EU Member States. The 
reporting guidelines also request that Parties report emission inventory data using the European 
Monitoring and Evaluation Programme (EMEP) NFR19 format. 
The EU should submit the following reporting obligations to the Executive Secretary of UNECE 
by the dates given below: 

• Inventory data by 30th of April, annually;  
• Projections data by 30th of April, every 4 years, starting in 2015; 
• Informative inventory report by 30th of May, annually; 
• Gridded data at a resolution of 0.1°×0.1° longitude-latitude by 15th of June, every 4 

years, starting in 2017;  
• Large Point Source data (LPS) by 15th of June every 4 years, starting in 2017. 

 
Gothenburg Protocol 
The Gothenburg Protocol to the Air Convention (UNECE, 1999) and its amendment (UNECE, 
2012a) specifies emission reduction commitments for the pollutants NOX, NMVOCs, SOX, NH3 
and PM2.5 (and BC as a component of PM). The reduction commitments are defined in relation 
to the 2005 emission levels and they are to be met by 2020 and every year thereafter. 
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The emission reduction commitment for the EU as a whole is the sum of the reduction 
commitments for the EU Member States2. For the EU, the emission reduction commitments 
for 2020 and beyond are the following (UNECE, 2012b): 

• 59% for SO2; 
• 40% for NOX 3; 
• 6% for NH3; 
• 28% for NMVOCs; 
• 22% for PM2.5. 

 
Adjustments under the Air Convention 
Adjustments to emission reduction commitments may be applied in certain circumstances if 
such a circumstance keeps a Party from meeting one of its reduction commitments (UNECE, 
2012a; see also Chapter 2. An adjustment may also be applied to emission inventories for the 
purpose of comparing them with total national emissions. 
These circumstances are as follows: 

• New emission source categories are identified that were not accounted for at the time 
the emission reduction commitments were made; 

• Emission factors used to determine emission levels for particular source categories have 
changed since the emission reduction commitments were made; 

• The ways of determining emissions from specific source categories have changed 
significantly between the time when emission reduction commitments were made and 
the year that they are to be attained. 

If a Party is planning to adjust its inventory for the purpose of comparing total national emissions 
with emission reduction commitments, it indicates in its notification to the Air Convention which 
categories and pollutants are affected. It uses Annex II to the reporting guidelines as a basis. 
Parties must report details of their approved adjusted aggregated emissions using the 
appropriate row in the main emissions reporting template (Annex I to the reporting guidelines). 
They must also provide detailed information by pollutant and sector for each adjustment, using 
the template provided in Annex IIa to the reporting guidelines. Reporting of information on 
adjusted emissions in no way suspends the mandatory requirement for Parties to report 
unadjusted emissions, as laid down in Section V, Sub-sections A-D, of the guidelines. 
More information and the adjusted emission data can be found in Chapter 2. 
 

1.1.2 Harmonisation of reporting obligations 

The National Emissions reduction Commitments (NEC) Directive (2016/2284/EU) entered into 
force on 31 December 2016, replacing earlier legislation (Directive 2001/81/EC). The 2016 NEC 
Directive sets emission reduction commitments for five main air pollutants: NOx, NMVOCs, 
SO2, NH3 and PM2.5 separately for the years 2020-2029 and for the years 2030 and after. 
The directive transposes the reduction commitments for 2020 agreed by the EU and its 
Member States under the Gothenburg Protocol of the Air Convention into EU law. The more 

 

2 The reduction commitment levels specified in Gothenburg Protocol annex II for the EU as a 
whole are based on the EU membership in 2012 (before Croatia’s accession and the UK 
departure); The EU reduction commitment is therefore subject to technical correction, cf EB 
decision 2021/3 
3 This figure is in accordance with a technical correction to the original Gothenburg Protocol 
Annex II table in 2022 
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ambitious reduction commitments agreed for 2030 are designed to reduce the health impacts 
of air pollution by half compared to 2005. 
Further, the Directive requires that the Member States draw up National Air Pollution Control 
Programmes with a view to complying with its emission reduction commitments, and to 
contributing effectively to the achievement of the air quality objectives as stipulated in Article 
1 of the Directive. 
 
Reporting obligations under the Air Convention and NEC Directive are largely harmonised. 
Member States fulfil reporting obligations under either framework using methodologies set out 
in EMEP Reporting Guidelines, the EMEP/EEA air pollutants emission inventory guidebook and 
further guidance material adopted under the Air Convention.  Minor differences still occur 
between reporting under the Air Convention and the NEC Directive: 

• Reporting of emission data for the PAHs (B(a)P, B(b)F, B(k)F and IP) is voluntary under 
the Air Convention but is obligatory under the NEC Directive; 

• Under the Air Convention, Parties are invited to report their emissions for the EMEP 
domain. For Portugal, this means that emissions from the Azores and Madeira are 
included. This differs from reporting under the NEC Directive, for which the Azores and 
Madeira are excluded; 

• Emissions of nitrogen oxides and non-methane volatile organic compounds from 
activities falling under the 2014 Nomenclature for Reporting (NFR) as provided by the 
LRTAP Convention categories 3B (manure management) and 3D (agricultural soils) are 
not included in NECD compliance total, but are included in LRTAP compliance total 
(Directive 2016/2284/EU, Article 4(3)); 

• While reporting of projections is required biennially under the NEC Directive, under the 
Air Convention it is only obligatory every 4 years. 
 

For NOX, SO2, NMVOCs and CO, EU Member States are required to report their emissions also 
under the Governance Regulation (EU 2018/1999) (EU, 2018). This regulation transposes the 
requirement under the United Nations Framework Convention on Climate Change (UNFCCC) to 
the EU. 
Table 1.2 provides an overview of the various air emission reporting obligations for EU 
Member States including the NEC Directive, Air Convention and the EU Governance 
Regulation/UNFCCC. These reporting obligations differ regarding the inclusion of domestic and 
international aviation and navigation in the reported national totals. Table 1.3 summarises the 
main differences between these reporting instruments, which are small overall. 
 
Table 1.2: Overview of air emission reporting obligations under the NEC Directive, Air 
Convention and EU Governance Regulation/UNFCCC in the EU 

Legal obligation Emissions to report 
Annual reporting 
deadline for EU 
Member States 

Annual reporting 
deadline for the 
EU(a) 

NEC Directive NOX (as NO2), NMVOCs, SOX (as 
SO2), NH3, CO, HMs, POPs and PM 15 February Not applicable 

Air Convention NOX (as NO2), NMVOCs, SOX (as 
SO2), NH3, CO, HMs, POPs and PM 15 February 30 April 

EU Governance 
Regulation/United 

Carbon dioxide (CO2), methane 
(CH4), nitrous oxide (N2O), 

15 January/15 
March 15 April 

https://www.ceip.at/reporting-instructions
https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023
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Notes: (a) Over the years, the European Union has acceded to a number of protocols. The 
protocols have also been signed by the vast majority of EU Member States, while others are in 
the process to ratify them. Parties are formally required to report only on the substances and 
for the years set forth in protocols that they have ratified and that have entered into force. 
 
Table 1.3: Comparison of air pollutant reporting obligations under the Air Convention, NEC 
Directive (NECD) and EU Governance Regulation/UNFCCC 

Reporting item NECD Air 
Convention 

Governance 
Regulation/ 
UNFCCC 

Domestic aviation (LTO) Included Included Included 

Domestic aviation (cruise) Not included Not included Included 

International aviation (LTO) Included Included Not included 

International aviation (cruise) Not included Not included Not included 

National navigation (domestic shipping) Included Included Included 

International inland shipping Included Included Not included 

International maritime navigation Not included Not included Not included 

Road transport (fuel sold)(a) Included Included Included 

Notes: Included: included in national totals; LTO: landing/take-off; Not included: Not included 
in national total ( i.e. memo item). International inland shipping refers to shipping activity in 
continental waters and international maritime navigation to shipping activity in marine waters. 
Air emissions resulting from inland shipping are included, as they are more relevant to air 
quality for the surrounding environment. (a) Parties may also report emission estimates based 
on fuel used as an additional ‘memo item’. Austria, Belgium, Ireland, Lithuania, Luxembourg 
and the Netherlands may choose to use the national emission total calculated on the basis of 
fuel used in the relevant geographical area as a basis for compliance (UNECE, 2022b; UNECE, 
2022c). 
 

1.1.3 Institutional arrangements for the EU 

European Commission 
The European Commission formally submits the EU emission inventory and the EU IIR to EMEP 
via the Executive Secretary of UNECE. 
 

Legal obligation Emissions to report 
Annual reporting 
deadline for EU 
Member States 

Annual reporting 
deadline for the 
EU(a) 

Nations Framework 
Convention on 
Climate Change 
(UNFCCC) 

hydrofluorocarbons (HFCs),  
perfluorocarbons (PFCs), sulphur 
hexafluoride (SF6), nitrogen 
trifluoride (NF3), NOX, CO, 
NMVOCs and SO2 
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European Environment Agency (EEA) 
The EEA supports the European Commission’s Directorate-General (DG) for Environment to 
compile the annual EU emission inventory under the Air Convention. 
EEA activities include: 

• overall coordination and management of the inventory compilation process; 
• coordinating the activities of the EEA’s European Topic Centre on Human health and the 

environment (ETC HE); 
• communication with the European Commission; 
• communication with EU Member States; 
• circulation of the draft EU IIR; 
• hosting the official inventory database and disseminating the data and inventory report 

online; 
• preparing the gap-filled EU emission inventory, based on Member States submissions 

and submitting this to the European Commission; 
• compiling the EU IIR, based on the gap-filled EU emission inventory and the Member 

States IIRs; 
• supporting a separate annual quality review of emission data submitted by the EU 

Member States; 
• EEA is one of the co-chairs of the Task Force on Emission Inventories and Projections 

(TFEIP) under the Air Convention. 
 

EU Member States 
EU Member States are responsible for compiling their national emission inventories and 
informative inventory reports. They are responsible for selecting the activity data, emission 
factors and other parameters for their national inventories. EU Member States should also 
follow the reporting guidelines (UNECE, 2022b; UNECE, 2022c) and apply the methodologies in 
the latest version of the EMEP/EEA inventory guidebook (EMEP/EEA, 2023). EU Member States 
are also responsible for establishing QA/QC programmes for their inventories. Each emission 
inventory report should include a description of the QA/QC activities and recalculations. 
EU Member States submit their national emission inventories and informative inventory reports 
to the European Environment Agency (EEA) via the reporting system maintained by the EEA. In 
addition, they take part in the annual review and commenting phase of the draft European 
Union emission inventory report (EU IIR). EU Member States check their national data and 
information used in the EU IIR and, if necessary, submit updates. They also provide general 
comments on the EU IIR. 
 
European Topic Centre on Human Health and the Environment (ETC HE) 
The main activities of the ETC HE4 regarding the EU’s Air Convention emission inventory 
include: 

• supporting the EEA in the development of the EU emission inventory and the EU 
emission inventory report; 

• supporting a centralised review of Member State submissions in cooperation with the 
EMEP Centre on Emission Inventories and Projections (CEIP) and compiling results from 
those checks (status reports, country synthesis and assessment reports, country review 
reports). 
 

 

4 https://www.eionet.europa.eu/etcs/etc-he 
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European Environment Information and Observation Network (Eionet) 
Eionet facilitates the work of the EEA and the respective European topic centres (ETCs) (EU, 
1999)5. It comprises the EEA (supported by its ETCs) and a supporting network of experts from 
national environment agencies and other bodies that deal with environmental information 
(Eionet, 2023a). Eionet’s Central Data Repository is used as the reporting tool where the EU 
Member States Reportnet make their Air Convention submissions available to the EEA (Eionet, 
2023b). 

1.2 EU Inventory compilation 

The Air Convention emission inventory of the EU is based on an aggregation of data reported 
by EU Member States. The methods that the Member States use should follow those described 
in the inventory guidebook (EMEP/EEA, 2023).  
The recommended structure for an Informative Inventory Report (IIR) involves a general 
description of the methodologies and data sources used. This includes an overview of the 
emission factors used in the national inventory — country specific or default given in the 
inventory guidebook (EMEP/EEA, 2023) — and the specification of the sources of emission 
factors and methods. It also provides a detailed description of activity data sources where data 
differ from national statistics.  
The following sub-sections summarise the information that EU Member States provide in their 
IIRs. This should help readers to understand the basis of the EU inventory. For detailed 
descriptions of methodologies and data sources, see EU Member States’ IIRs (see Appendix 5 
for IIR references). 

1.2.1 Reporting data flow 

Under the agreement between Eionet countries and the EEA concerning priority data flows, EU 
Member States are requested to post a copy of their official submission to the Air Convention 
in the reporting system provided by EEA by the 15th of February each year. The EEA 
subsequently collects the data in a database, performs a QA/QC procedure, compiles the gap-
filled EU Air Convention emission inventory database and produces an EU27 emission 
inventory. The EEA also compiles the EU IIR. The European Commission formally submits the 
EU’s emission inventory data and the EU IIR to EMEP through the Executive Secretary of 
UNECE. The inventory and accompanying documentation are then made publicly available 
through the EEA’s website. 
All inventory documents (submissions, inventory master files, inventory reports, status reports 
and related correspondence) are archived electronically on the EEA system. Revisions of data 
sets are recorded. 

1.2.2 Data sources 

The main data sources for the national emission inventories are official national statistics.  

Table 1.4 summarises data sources commonly used by the Member States for the various 
sectors. The main source for emission factors is the inventory guidebook (EMEP/EEA, 2023). 
However, the emission factors can also be country specific or even plant specific. The emission 
factors also vary according to which tier method is used by the Member State. Detailed 
information on the data sources and emission factors used by each Member State is 
documented in their respective IIR (see Appendix 5).  

 

5 https://www.eionet.europa.eu/ 
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The data sources used to compile the EU emission inventory and the EU informative inventory 
report is the EU Member States’ emission inventories and the informative inventory reports, 
respectively. 
 

Table 1.4: Data sources commonly used for inventory sectors 

Sector Sources 

Energy Energy balances, EU Emissions Trading Scheme (ETS) data, large combustion 
plant data and LPS surveys 

Transport Energy balances, vehicle fleet statistics 

Industrial 
processes 
and product 
use 

National production statistics, trade statistics, data from plant operators 
(facility reports), reporting under the European Pollutant Release and 
Transfer Register (E-PRTR) and its predecessor, the European Pollutant 
Emission Register (EPER) 

Agriculture National agricultural statistics, specific studies 

Waste Landfill databases, national studies, national statistics, information from 
municipalities 

 
Comparison of EU Member States’ emissions calculated on the basis of fuel sold versus fuel used 
in road transport 
Parties to the Air Convention can estimate transport emissions using the amount of fuel sold 
within the country or the amount of fuel consumed. When fuel purchased within a country is 
used outside that country (and vice versa), these estimates can differ significantly. The EU 
inventory estimates emissions from road transport based on the fuel sold for all EU Member 
States. 
Article V/A, paragraph 22, of the EMEP reporting guidelines (UNECE, 2022b; UNECE, 2022c) 
specifies how to report emissions from transport: 

For emissions from transport, all Parties should calculate emissions consistent with 
national energy balances reported to Eurostat or the International Energy Agency. 
Emissions from road vehicle transport should therefore be calculated on the basis of 
the fuel sold in the Party concerned. In addition, Parties may voluntarily calculate 
emissions from road vehicles based on fuel used or kilometres driven in the 
geographical area of the Party. The method for the estimate(s) should be clearly 
specified in the IIR. 

Paragraph 23 of the guidelines provides detailed information on the basis of compliance 
checking: 

For Parties for which emission ceilings are derived from national energy projections 
based on the amount of fuel sold, compliance checking will be based on fuels sold in the 
geographical area of the Party. Other Parties within the EMEP region (i.e. Austria, 
Belgium, Ireland, Lithuania, Luxembourg, the Netherlands, Switzerland and the United 
Kingdom of Great Britain and Northern Ireland) may choose to use the national 
emission total calculated on the basis of fuels used in the geographic area of the Party 
as a basis for compliance with their respective emission ceilings (UNECE, 2022b). 

1.2.3 Data gaps and gap filling 

The EMEP reporting guidelines (UNECE, 2022b) require that submitted emission inventories are 
complete. However, emission estimates are not always available for all pollutants every year, 
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because there are gaps in the data reported by the EU Member States. A gap-filling process was 
developed in 2010 for compiling the EU inventory and was refined in 2011 and 2017.  
The gap-filling procedure, performed for the EU inventory by the EEA, follows a methodology 
paper by the EEA and the European Topic Centre on Air Pollution and Climate Change 
Mitigation (ETC/ACM, 2015) and some changes agreed by TFEIP in 20166. This procedure is 
also consistent with the techniques used to fill emission data gaps proposed by the inventory 
guidebook (EMEP/EEA, 2023). It applies a stepwise approach using emission data from other 
reporting obligations to fill gaps in the national data sets, followed by further gap-filling 
procedures such as interpolation or extrapolation and manual changes.  
Gap filling can only be applied if national total or sectoral data is available. When the national 
total is available, sectors are first gap filled and then summed to determine the total. When 
sectoral data is available, the sectoral split of the previous or following year is used to fill the 
gaps. If a national total was available, but the sectoral data were incomplete, no gap filling is 
carried out. In such instances, the EU emission totals for these pollutants are considered 
incomplete (i.e. they are underestimated). Furthermore, inventories cannot be considered 
complete if the notation keys ‘NE’ and in some cases ‘NR’, or the value 0, are reported or are 
used for gap filling. For further information on the effect of gap filling on the EU inventory, see 
Section 1.3.7. 
 
Box 1.1: Unified Air Convention gap filling for EU and EMEP inventories (ETC/ACM, 2015) 
A stepwise approach is used to fill gaps in the national data sets: 
1. An EU wide emission inventory (comprising of trends for all pollutants from 1990 onwards) is 
compiled by the EEA, using the Air Convention emission inventories provided by the EU Member 
States  
2. Air Convention inventories submitted to the EEA in the previous year are the next source used 
to fill remaining gaps. All reported data (i.e. values and notation keys) are used.  
3. Next, emission data reported officially by EU Member States under the NEC Directive in the 
current year are used to fill gaps. Notation keys are not used in this step. 
4. For those EU Member States not reporting complete data, emission data reported officially 
by them under the EU Energy Governance Regulation in the current year are used to fill gaps. 
Notation keys are not used in this step. 
5. Subsequently, notation keys reported by EU Member States under the NEC Directive in the 
current year are used to fill any remaining gaps.  
6. In a further step, notation keys reported by EU Member States under the Energy Governance 
Regulation in the current year are used to fill any remaining gaps. 
7. Next, Member State Air Convention emission inventories provided to the EEA in previous 
years are used to fill any gaps still remaining (values and notation keys). 
8. Next, NEC Directive data provided to the EEA in previous years are used to fill any remaining 
gaps (values and notation keys). 
9. The gap filling continues with emission data reported in previous years under the Energy 
Governance Regulation (values and notation keys). 
10. For all remaining cases of missing data, further gap-filling procedures are applied: 

(a) Linear interpolation is performed if one or several years are missing in the middle of 
a time series. 
(b) Linear extrapolation is performed if one or several years are missing, either at the 
beginning or at the end of a time series, and if at least 5 consecutive years showing a 

 

6 TFEIP/Eionet meeting and workshop, 16-18 May 2016, in Zagreb. 
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clear trend (r2≥0.6) are available. Extrapolation ‘backwards’ is never allowed to result in 
negative values. 
(c) If fewer than 5 consecutive years are available as a basis for extrapolation, or if years 
do not show a clear trend (as is the case when r²<0.6), the value of the previous or next 
year is used to fill the gaps. 
(d) If the notation key ‘NA’ (not applicable) or ‘NO’ (not occurring) is used as a basis for 
gap filling, it is treated as ‘0’ and is not gap filled. 
(e) When both national total and sectoral data are unavailable, sectors are first gap filled 
and then summed to determine the total. 
(f) When the national total is available but there are no sectoral data, the sectoral split 
of the previous or following year is used to fill the gaps. 

11. The final step of the gap-filling procedure is the correction of the gap-filled particulate matter 
data in all cases in which total suspended particulate (TSP) emissions are lower than PM10 
emissions, PM10 emissions are lower than PM2.5 emissions, or PM2.5 emissions are lower than BC 
emissions. In these cases, PM10 data are equated with TSP data, PM2.5 data with PM10 data, and 
BC data with PM2.5 data. 

1.3 Overview of the reporting in the current cycle 

1.3.1 Data submissions 

Appendix 3 presents detailed information on EU Member States’ submissions in the current 
reporting cycle. In addition to the inventory data, gridded data and LPS data was mandatory in 
the current reporting cycle.  

1.3.2 Activity Data 

Activity Data is provided for all categories for liquid fuels, solid fuels, gaseous fuels, biomass 
and other fuels. Aggregation of the reported activity data for the EU is possible, when all 
Member States report in the same unit.  
Activity Data for ‘Other Activity’ is reported in following categories:  

• 1A1a Public electricity and heat production 
• 1A1b Petroleum refining 
• 1A1c Manufacture of solid fuels and other energy industries 
• 1A2a Stationary combustion in manufacturing industries and construction: Iron and 

steel 
• 1A2b Stationary combustion in manufacturing industries and construction: Non-

ferrous metals 
• 1A2c - Stationary combustion in manufacturing industries and construction: Chemicals 
• 1A2d - Stationary combustion in manufacturing industries and construction: Pulp, Paper 

and Print 
• 1A2e - Stationary combustion in manufacturing industries and construction: Food 

processing, beverages and tobacco 
• 1A2f - Stationary combustion in manufacturing industries and construction: Non-

metallic minerals 
• 1A2gvii - Mobile combustion in manufacturing industries and construction (please 

specify in the IIR) 
• 1A2gviii - Stationary combustion in manufacturing industries and construction: Other 

(please specify in the IIR) 
• 1A3ai(i) - International aviation LTO (civil) 
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• 1A3aii(i) - Domestic aviation LTO (civil) 
• 1A3bi - Road transport: Passenger cars 
• 1A3bii - Road transport: Light duty vehicles 
• 1A3biii - Road transport: Heavy duty vehicles and buses 
• 1A3biv - Road transport: Mopeds & motorcycles 
• 1A3bvi - Road transport: Automobile tyre and brake wear 
• 1A3bvii - Road transport: Automobile road abrasion 
• 1A3c - Railways 
• 1A3di(ii) - International inland waterways 
• 1A3ei - Pipeline transport 
• 1A3eii - Other (please specify in the IIR) 
• 1A4ai - Commercial/Institutional: Stationary 
• 1A4aii - Commercial/Institutional: Mobile 
• 1A4bi - Residential: Stationary 
• 1A4bii - Residential: Household and gardening (mobile) 
• 1A4ci - Agriculture/Forestry/Fishing: Stationary 
• 1A4cii - Agriculture/Forestry/Fishing: Off-road vehicles and other machinery 
• 1A4ciii - Agriculture/Forestry/Fishing: National fishing 
• 1A5a - Other stationary (including military) 
• 1A5b - Other, Mobile (including military, land based and recreational boats) 
• 2A2 - Lime production 
• 2B1 - Ammonia production 
• 2B3 - Adipic acid production 
• 2B5 - Carbide production 
• 2B6 - Titanium dioxide production 
• 2B7 - Soda ash production 
• 2C3 - Aluminium production 
• 1A3bi(fu) - Road transport: Passenger cars (fuel used) 
• 1A3bii(fu) - Road transport: Light duty vehicles (fuel used) 
• 1A3biii(fu) - Road transport: Heavy duty vehicles and buses (fuel used) 
• 1A3biv(fu) - Road transport: Mopeds & motorcycles (fuel used) 
• 1A3bv(fu) - Road transport: Gasoline evaporation (fuel used) 
• 1A3bvi(fu) - Road transport: Automobile tyre and brake wear (fuel used) 
• 1A3bvii(fu) - Road transport: Automobile road abrasion (fuel used) 

1.3.3 Condensable components from PM2.5 and PM10 

Particulate matter (PM) consists of a filterable fraction and a condensable fraction. The 
condensable fraction reacts shortly after release on cooling and dilution and forms solid or 
liquid PM. Although the reporting of condensable components is not mandatory, including 
information on condensable components is recommended in Annex II of the reporting 
guidelines (EMEP CEIP, 2023a). 
In the current reporting cycle, 20 EU Member States provided information in their IIR that 
confirms they include the condensable components. The level of information provided by the 
Member States is rather heterogeneous and for many categories no information is available. 

1.3.4 Key category analyses 

A key category is an emission source category that has a significant influence on an inventory. 
It may affect the absolute level of emissions, the trend in emissions or both. This report 
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classifies categories jointly responsible for 80% of the national total emissions of a given 
pollutant as key categories (see EMEP/EEA, 2023). 
EU key categories are determined by an analysis of the total EU emission levels of each 
pollutant following any necessary gap filling. Several factors may influence the determination 
of key categories at the EU level. When a Member State uses the notation ‘IE’ (included 
elsewhere) for a particular source-pollutant combination, the category concerned is likely to 
be underestimated, while the category in which emissions were reported instead is likely to be 
overestimated. In addition, EU Member States have different ways of allocating emissions to 
the sub-sector ‘other’, which might lead to inconsistencies. Given such issues, the EU KCA may 
not always accurately reflect the share of all main emission sources. It is also crucial to note 
that the results of a similar analysis of individual EU Member States will differ from the key 
sources determined for the EU. 
A complete list of all EU key categories for the emissions of NOX, NMVOCs, SOX, NH3, PM2.5, 
PM10, CO, HMs (Pb, Cd and Hg) and POPs (PCDD/Fs, total PAHs, HCB and PCBs) is given in 
Figure 1.2. Chapter 3 provides a summary of the top five EU key categories for these 
pollutants. Additional HMs, TSPs, BC and the remaining POPs are not considered here. 
More information on the Key category analysis can be found in Annex c. 
 
Figure 1.2: EU KCA results for the current year 

 
Note: Bubble size indicates the share of the respective category to the national total of the 
particular air pollutant. All values >5% are indicated. For NFR codes, see the list of source 
sector abbreviations in Appendix 4. 
 

1.3.5 Quality assurance and Quality control 

EU Member States are encouraged to use appropriate quality assurance (QA) and quality 
control (QC) procedures to ensure data quality and to verify and validate their emission data. 
These procedures should be consistent with those described in the inventory guidebook 
(EMEP/EEA, 2023). 
Once the Member States submit their quality-assured data to the EEA, an automatic QA 
procedure is performed. If the submission passes this stage, the data submission is technically 
accepted by the EEA. After the technical acceptance, the reported data are harvested into the 
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EEA’s internal SQL database. Thereafter, automatic SQL procedures and functions populate the 
publicly available QA/QC Tableau data-viewers7. These data-viewers support the EEA, the 
European Commission and the EU Member States in performing an evaluation of the reported 
data. When relevant, this may result in a request for resubmission. An overview of the findings 
during the current reporting is given in Table 1.6. 
 
Table 1.6: Findings of the quality checks carried out during the preparation of the EU Air 
Convention emission inventory in the current reporting cycle 

Test/check Number of EU Member 
States concerned 

BC to PM2.5 ratio checks 5 

TSP to PM10 ratio, PM10 to PM2.5 ratio checks 16 

Discrepancies in individual PAHs and totals 11 

‘NE’ (i.e. Not Estimated) analysis 27 

Time series checks 9 

 
In addition to the QA/QC procedures mentioned above, EU Member States also provide external 
checks through an Eionet review before the EU submits the final version of the EU inventory to 
the UNECE secretariat. 
Additionally, an annual review, consisting of more detailed QA activities for the Member State 
Air Convention emission inventories, is performed by the EMEP Centre on Emission Inventories 
and Projections (CEIP) (EMEP CEIP, 2023b). At the same time, the European Commission, 
assisted by the EEA, reviews the inventories reported under the NEC Directive (EU, 2016). The 
results from these reviews are used to improve the quality of the national emission inventories, 
and where applicable, the quality of the EU inventory or the IIR.  

1.3.6 Uncertainty evaluation 

To quantify uncertainty in the EU Air Convention emission inventory, a prerequisite is that the 
EU Member States provide detailed information on emission uncertainties. During the current 
reporting cycle, not all Member States provided detailed tables quantifying uncertainty in their 
emission inventories for at least the main pollutants and PM emissions. For the Member States 
that provided uncertainty analysis, the covered pollutants and the assumptions behind the 
analysis vary across the Member States. As not all countries provided an uncertainty estimate, 
the overall uncertainty of the EU emission inventory cannot currently be estimated. 

1.3.7 Completeness of reporting 

In this context, completeness means that reports include estimates for all pollutants, all relevant 
source categories, all years and all territorial areas. The reporting guidelines (UNECE, 2022b) 
require Parties to report data at least for the base year of the relevant protocol, and from the 
year it entered into force and up to the latest inventory year (i.e. minus 2 years from the 

 

7https://tableau-
public.discomap.eea.europa.eu/views/LRTAP_QAQC_16468126650020/ReportingOverview?%
3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_l
ink&%3AisGuestRedirectFromVizportal=y&%3Aembed=y 
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submission year) (see Appendix 2, Table A2.1). Therefore, ideally, there should be no difference 
between the availability of data submissions for 1990 and for the latest inventory year. 
Figure 1.3 shows a simple compilation indicating the completeness of Member State reporting 
for the first and the latest inventory year. In this compilation, the original data submissions, i.e. 
before gap filling, are used. It gives the percentages of each notation key or values that the 
reports present for source categories. The data are for all EU Member States and all pollutants, 
excluding national totals.  
 
Figure 1.3: Completeness of reporting of NFR templates submitted by EU Member States (all 
data entries for all pollutants, excluding national totals) 

 
Notes: C, confidential; NO, not occurring; NE, not estimated; NA, not applicable; IE, included 
elsewhere; NR, not relevant. Appendix 1 provides further explanations of notation keys 
 
The notation key ‘NA’ (not applicable) appears often in the Member State’s submissions, 
because an air pollutant is relevant only to specific emission sources (e.g. NH3 for agriculture). 
There are many instances, however, in which some countries report emissions for a particular 
NFR category and pollutant while others use the notation keys ‘NA’ or ‘NO’. More information 
on these instances can be found in Annex H.  
The use of the notation keys ‘NE’, ‘NR’8 and the reporting of empty cells or ‘0’ count as 
incomplete reporting. The official reporting guidelines of the Air Convention (UNECE, 2022b) 
allow countries to report emissions as ‘NE’ for some sectors. This is carried out when they know 
that emissions occur but have not estimated or reported them. In some cases, this approach 
aligns with the methodology of emission inventories as presented in the EMEP/EEA Air Pollutant 
Emission Inventory Guidebook.  Countries should report in their IIR why they have not estimated 
emissions. A summary of the use of the notation key ‘NE’ in the Member States is given in Figure 
1.4.  

 

8 According to the reporting guidelines (UNECE, 2022b; UNECE, 2022c), emission inventory reporting should cover 
all years from 1990 onwards if data are available. However, ‘NR’ has been added to ease reporting where the different 
protocols do not strictly require details of emissions. ‘NR’ is correct and appropriate only in these circumstances. 
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In the current reporting cycle, EU Member States reported 15% of the data entries incompletely, 
while for 1990 they reported 19% of the data incompletely. 
 
Figure 1.4: Number of ‘NE’ source categories reported for 1990 and for the latest year 

 
Notes: The Air Convention formally requests Parties to report emissions of PM for 2000 and 
thereafter. Therefore, ‘NE’ reporting for PM2.5 in 1990 might be high for several countries.  
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2 Adjustments under the Gothenburg Protocol 
A list of new inventory adjustment applications accepted by the EMEP Steering Body is given in 
Table 2.1. An overview of the reported adjustments within the current year’s inventory is given 
in Table 2.2. Figure 2.1 shows the effect of the adjustments on the EU emissions on NMVOCs 
(sum of EU Member States’ adjustments). No figure is shown for NH3, due to the low values 
represented by the adjustment. All approved and reported adjustments also appear in the 
emission trend table in Section 3.3 (Table 3.4 for NMVOCs and Table 3.6 for NH3).  
 
Table 2.1: Inventory adjustment applications submitted, and accepted by the EMEP Steering 
Body during 2024 

Year of acceptance Member State Pollutant NFR19 code Years 

2024 Denmark NMVOCs 3B1a, 3B1b 2005, 2020-2022 

2024 France NMVOCs 3B, 3D 2005, 2020-2022 

2024 Netherlands NMVOCs 3B1a 2005, 2020 

2024 Czechia  NH3 3Da1 2005, 2020-2022 

Note: For nomenclature for reporting (NFR) codes, see the list of source sector abbreviations in 
Appendix 4.  
Sources: UNECE, 2024. 
 
Table 2.2: Submitted, but not yet accepted, adjustments in the Air Convention submission for 
the current year, as of 12 May 2025 

Year of 
submitting 

Member 
State 

Pollutant NFR19 
code 

Years Annex I 
(‘adjustment row’) 

Annex IIa 

2025 Denmark NMVOCs 3B1a 2023 in addition to 
the previously 
approved years 
(see table 2.2) 

Yes Yes 

2025 Czechia NH3 3Da1 2023 in addition to 
the previously 
approved years 
(see table 2.2) 

Yes Yes 

2025 Finland NH3 3B1a; 
3B1b; 
3B2; 
3B3; 
3B4d; 
3B4e; 
3B4gi; 
3B4gii; 
3B4giii; 
3B4giv; 
3B4h; 
3Da1; 
3Da2a; 
3Da2c; 
3Da3; 

2005; 2020; 2021 No Yes 
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3Da4; 
5B2; 
6° 

 
Figure 2.1: Adjusted and unadjusted emissions of NMVOCs for the EU, 2010-2023 
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3 Trends and key categories of EU pollutant 
emissions 

In this chapter, the individual sections summarise the contributions each Member State has 
made to total EU emissions9 of: NOX, NMVOCs, SOX, NH3, CO, PM2.5, PM10, TSPs, BC, Pb, Cd, Hg, 
As, Cr, Cu, Ni, Se, Zn, PCDD/Fs, total PAHs, B(a)P, B(b)F, B(k)F, IP, HCB and PCBs.  
Additionally, the EU emission trends for the five most important key categories are presented 
for NOX, NMVOCs, SOX, NH3, PM2.5, PM10, HMs and POPs, as well as B(a)P and BC. In the pollutant-
specific sections below, the countries listed are ranked according to certain criteria, specified in 
brackets where it applies. 

3.1 Trends in emissions and projections and progress towards 
Gothenburg Protocol reduction commitments 

3.1.1 Total trends in EU emissions 

In 2023, emissions of all pollutants were lower than in 2005 (or in 2000 for PM) (Table 3.1). 
Emission trends for NOX, NMVOCs, SOX, NH3 and PM2.5 are presented in Figure 3.1. For the main 
pollutants, the largest reductions, in percent, across the EU were for SOX emissions. SOX reduced 
by 95% since 1990 and by 14% since the previous reporting cycle. This was followed by NOX, 
which reduced by 66% since 1990 and by 3% since the previous reporting cycle. NMVOCs 
reduced by 63% since 1990 and by 4% since the previous reporting cycle. NH3 reduced by 36% 
since 1990, while the emissions did not reduce since the previous reporting cycle. PM2.5 reduced 
by 41% since 2000 and by 6% since the previous reporting cycle.  
Emission trends for CO, TSPs, PM10 and BC are presented in Figure 3.2 and Figure 3.3. CO 
emissions decreased by 73% since 1990, while TSP and PM10 emissions fell by 34% and 38%, 
respectively since 2000. BC emissions dropped by 53% during the same period.  
Emission trends for HMs and POPs are presented in Figure 3.4. Emissions of these pollutants 
have reduced significantly since 1990, with the only exception of Cu, which increased by 11%. 
 
 

 

 

 

 

 

 

 

 

9 For BC and additional HMs, data for several countries (at least for some years) were missing and could not be gap 
filled. Therefore, the EU total is not complete for these pollutants (see also Section 1.3.7). 
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Figure 3.1: (a) EU-27 emission trends and (b) indexed emissions for NOX, NMVOCs, SOX, NH3, 
PM2.5  

(a) (b) 

  
 
Note: The right-hand axis gives values for PM2.5 emissions. The indexed emissions are based on 
emissions in 2005 (=100%). 
 
Figure 3.2: (a) EU-27 emission trends and (b) indexed emissions for CO emissions 

(a) (b) 
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Figure 3.3: (a) EU-27 emission trends (b) and indexed emissions for TSP, PM10 and BC 

 

(a) (b) 

  
Notes: Not all countries reported data for BC. Values for indexed BC emissions are given in the 
secondary y-axis. The Air Convention formally requests Parties to report emissions of PM for 
2000 and thereafter. Thus, emission trends can be shown for these years only. The indexed 
emissions are based on emissions in 2000 (=100%). 
 
 

 

 

 

 

Figure 3.4a: Indexed EU-27 emission trends for HMs and POPs 

 

(a) (b) 
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(c) (d) 

  
Notes: The drop in HCB emissions between 2001 and 2002 is caused by reductions reported by 
Germany. 
 
Table 3.1: Total EU emissions of NOX, NMVOCs, SOX, NH3, PM2.5, HMs, POPs and PM 

 

 
Notes: * These NMVOC emission data represent the adjusted EU totals. Adjusted data: under 
the Gothenburg Protocol, the EMEP Steering Body accepted inventory adjustment 
applications(10) for emissions from several EU Member States. This table takes these 
adjustments into account, whereas emission data are based on fuel sold. See Chapter 2 for 
further details. 
Negative percentage values indicate that emissions have decreased. 
Table 3.1 and Table 3.3-Table 3.28 express changes in emissions between 1990 and 2023 as 
100×(E2023-E1990)/E1990 (%), where E2023 and E1990 are 2023 and 1990 total emissions, 
respectively. The tables express changes in emissions from 2022 to 2023 as 100×(E2023-
E2022)/E2022 (%), where E2022 and E2023 are the 2022 and 2023 total emissions, respectively. 

 

10 In 2012, the Executive Body for the Air Convention decided that adjustments to emission reduction commitments, 
or to inventories for the purposes of comparing them with total national emissions, may be made in some 
circumstances (UNECE, 2012a). 
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The bases for the EU inventory shown in Table 3.1 and Table 3.3-Table 3.28 provide total national 
data for the entire territory based on fuel sold for all EU Member States. See Section 1.2.2 for 
further details. 
 

3.1.2 Progress towards the Gothenburg Protocol reduction commitments 

Table 3.2 presents a comparison of the total EU-27 emissions for the current year for NOX, 
NMVOCs, SOX, NH3, PM2.5, and the Gothenburg Protocol reduction commitments.11 The total EU-
27 emissions for each of the pollutants were lower than the current emission reduction 
commitments. Thus, the current reduction commitments are overachieved for the EU. Figure 
3.5 shows further whether or not each of the EU Member States met the Gothenburg Protocol 
reduction commitments during the current year.  
 
Table 3.2: Total EU emissions of NOX, NMVOCs, SOX, NH3, PM2.5, for the current year and 
compared with the Gothenburg Protocol reduction commitments for 2020 and beyond 

Pollutant EU-27 
emissions in 
2023 (Gg) 

EU-27 Emission 
levels in 2005 
(Gg) 

Reduction 
commitment from 
2005 level (%) 

Current difference 
(%) 

NOX 5,196 10,710 -40 -52 

NMVOCs 5,724 8,960 -28 -35 

SOX 1,108 7,013 -59 -84 

NH3 3,368 3,906 -6 -17 

PM2.5 1,171 1,884 -22 -38 

Notes: For Spain, data for emission comparisons exclude emissions from the Canary Islands, i.e. 
data comprise the EMEP domain only. 
For Portugal’s reduction commitments, emissions from the Azores and Madeira are excluded. 
This table takes into account the adjustments, accepted by the EMEP steering body (Chapter 2). 
Emission reduction commitments are also specified for individual EU Member States.  
For NOx, the emissions under category 3D are subtracted.  
 
 

 

 

 

 

 

 

 

 

11 In this report, the comparison with the EU-27 reduction commitments in the Gothenburg Protocol is based on fuel 
sold. 
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Figure 3.5a: Distance to Gothenburg Protocol reduction commitments for EU Member States 
based on reported emissions for NOX in the current year 

 
Note: For NOx, the emissions under category 3D are subtracted.  
 

Figure 3.5b: Distance to Gothenburg Protocol reduction commitments for EU Member States 
based on reported emissions for SOX in the current year 
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Figure 3.5c: Distance to Gothenburg Protocol reduction commitments for EU Member States 
based on reported emissions forPM2.5 in the current year 

 
Figure 3.5d: Distance to Gothenburg Protocol reduction commitments for EU Member States 
based on reported emissions for NMVOCs in the current year 
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Figure 3.5e: Distance to Gothenburg Protocol reduction commitments for EU Member States 
based on reported emissions for NH3 in the current year 

 
Note: The previously approved adjustments of NMVOC emissions from Denmark and of NH3 
from Czechia are considered. NOX emissions from soils are not included in the estimates from 
the member states. 

3.2 Nitrogen oxide emission trends and key categories 

Since 2005 NOX emissions have dropped by 53% in the EU (Table 3.3). This trend has been largely 
determined by emissions from Germany, France, Spain and Italy due to their relatively large 
share of the total emissions (see Figure 3.6). Between the latest two years, the EU total 
emissions of NOX decreased by about 5,3%.  
Figure 3.7(b) shows the contribution made by each aggregated sector group to total EU 
emissions. The main sources for NOX emissions were the road transport sector, non-road 
transport, the energy production and distribution and the agriculture sector.  
The main key categories for NOX emissions are shown in figure 3.7a. The highest relative 
reduction in NOX emissions since 1990 occurred in ‘Public electricity and heat production’ (81%) 
(Figure 3.7a). These reductions are thanks to measures such as introducing combustion 
modification technologies (e.g. low-NOX burners), implementing flue gas abatement techniques 
(e.g. NOX scrubbers and selective catalytic reduction and selective non-catalytic reduction 
techniques) and switching from coal to gas. 
Significant reductions were also reported for NOX emissions from heavy duty vehicles and buses 
(76%) and from passenger cars (73%). Emissions from light duty vehicles decreased by only 22%. 
The road transport sector represents the largest source of NOX emissions, accounting for 35% of 
total EU emissions in the current year. Emission reductions made in the road transport sector 
are mostly due to the harmonised application of Euro emission standards (EEA, 2024a). 
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Table 3.3: Member State contributions to EU emissions of NOX 

 
Notes: (a) Sum of national totals, as reported by EU Member States. (b) Sum of sectors: 
differences arise when only national totals and no sectoral data are available. 
 
Figure 3.6: NOX emission trends in the EU and shares of Member States 

 
Notes: Countries are sorted by their contribution to the EU total for the last year. The top 10 
countries are displayed. Data for the other 17 reporting countries are summed under ‘Other’. 
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Figure 3.7: NOX emissions in the EU (a) emission trends since 1990 from the five most 
important key categories, (b) share by sector group in the current year and (c) sectoral trends 
in emissions 

 
(a) (b) 

 

 
(c)  

 
Note: In (a), the right-hand axis shows values for ‘1A3bii — Road transport: Light duty vehicles’ 
and ‘3Da1 — Inorganic N fertilisers (also includes urea application)’. 
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3.3 Non-methane volatile organic compound emission trends and key 
categories 

Since 2005, NMVOC emissions have dropped by 35% in the EU (Table 3.4). This trend has been 
largely determined by emissions from France, Germany, Italy and Poland, due to their relatively 
large share of the EU total (Figure 3.8).  
For the current year, the most important key categories for NMVOC emissions were residential 
heating (1A4bi), domestic solvent use including fungicides (2D3a) and coating applications 
(2D3d) (Figure 3.9a). Among the top five key categories, the highest relative reduction is 
reported for coating applications, which reduced by 66% since 1990 and by 52% since 2005. 
Figure 3.9b shows the contribution made by each aggregated sector group to total EU emissions. 
The main emission source of NMVOCs for the current reporting is industrial processes and 
product use, followed by agriculture and commercial, institutional and households. 
In general, NMVOC emissions in 1990 were caused by emission sources different from those in 
recent years (Figure 3.9c). In 1990, NMVOC emissions from road transport were most important; 
however, on account of the introduction of Euro emission standards and renewal of the vehicle 
fleets, these emissions decreased significantly. Nowadays, the emissions are dominated by 
NMVOC emissions from solvent use, agriculture and residential heating. 
 
Table 3.4: Member State contributions to EU emissions of NMVOCs 

 
Notes: (a) Sum of national totals, as reported by EU Member States. 
(b) Sum of sectors: differences arise when only national totals and no sectoral data are available. 
(c) Sum of national totals, as reported by EU Member States, allowing for approved adjustments. 
*Adjusted data: under the Gothenburg Protocol, the EMEP Steering Body accepted inventory 
adjustment applications for emissions from Denmark, France and the Netherlands. 
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Figure 3.8: NMVOC emission trends in the EU and shares of Member States 

 
Notes: Countries are sorted by their contribution to the EU total for the last year. The top 10 
countries are displayed. Data for the other 17 reporting countries are summed under ‘Other’. 
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Figure 3.9: NMVOC emissions in the EU (a) emission trends since 1990 from the five most 
important key categories, (b) share by sector group in the current year and (c) sectoral trends 
in emissions 

 
(a) (b) 

 
 

(c)  
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3.4 Sulphur oxide emission trends and key categories 

Since 2005, SOX emissions have dropped by 84% in the EU (see Table 3.5). During the past two 
years, they decreased by 14%. The recent SOX emission trend has largely been determined by 
emissions from Poland and Germany due to their relatively large share of the total EU emissions 
(Figure 3.10). The major sources for SOX emissions are fuel combustion in thermal power plants 
and industrial installations. 
Figure 3.11b shows the contribution made by each aggregated sector group to total EU 
emissions. For SOX, the common main emission sources are the energy sectors. 
Public electricity and heat production (1A1a) is the most significant key category for SOX 
emissions (Figure 3.11a). The same sector is also responsible for the highest relative reductions 
in emissions since 2005 among the top five key categories. The remaining four of these 
categories saw significant decreases as well. 
The historical reductions (Figure 3.11c) are mainly due to a shift to fuels with lower sulphur 
content and retrofitting with desulphurisation installations. After 2010, reductions are also a 
result of technical improvements to meet the more stringent standards of the EU Industrial 
Emissions Directive. The shift from the use of fossil fuels to renewable energy sources has also 
contributed to lower SOX emissions. 
 
Table 3.5: Member State contributions to EU emissions of SOX 

 
Notes: (a) Sum of national totals, as reported by EU Member States. (b) Sum of sectors: 
differences arise when only national totals and no sectoral data are available. 
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Figure 3.10: SOX emission trends in the EU and shares of Member States 

 
Notes: Countries are sorted by their contribution to the EU total for the last year. The top 10 
countries are displayed. Data for the other 17 reporting countries are summed under ‘Other’. 
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Figure 3.11a: SOX emissions in the EU (a) emission trends since 1990 from the five most 
important key categories, (b) share by sector group in the current year and (c) sectoral trends 
in emissions 

 
(a) (b) 

 
 

(c)  

 
Note: In (a), the right-hand axis shows values for ‘1A1a — Public electricity and heat production’. 
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3.5 Ammonia emission trends and key categories 

Since 2005, NH3 emissions have dropped by 17% in the EU (Table 3.6). During the past two years, 
NH3 emissions increased by less than 1%. Currently, the EU Member States with the highest 
share of NH3 emissions are Germany, France, Spain and Italy (Figure 3.12).  
NH3 emissions are mainly the result of agricultural activities during manure management (3B) 
and application of fertiliser to soils (3D). For the EU-27, both categories show a decrease since 
1990 (Figure 3.13a). Factors driving the emission trend are mainly the number of livestock and 
changes in manure management practices, feeding practices and abatement technologies in 
fertiliser application. 
The principal key categories for NH3 emissions are presented in Figure 3.13a, while Figure 3.13b 
shows the contribution made by each aggregated sector group to total EU emissions. A single 
sector group — agriculture — is responsible for over 90% of the NH3 emissions in the EU (Figure 
3.13c). 
 
Table 3.6: Member State contributions to EU emissions of NH3 

 
Notes: (a) Sum of national totals, as reported by EU Member States. (b) Sum of sectors: 
differences arise when only national totals and no sectoral data are available. 
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Figure 3.12: NH3 emission trends in the EU and shares of Member States 

 
Notes: Countries are sorted by their contribution to the EU total for the last year. The top 10 
countries are displayed. Data for the other 17 reporting countries are summed under ‘Other’. 
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Figure 3.13: NH3 emissions in the EU (a) emission trends since 1990 from the five most 
important key categories, (b) share by sector group in the current year and (c) sectoral trends 
in emissions 

 
(a) (b) 

 

 
(c)  
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3.6 PM2.5 emission trends and key categories 

Since 2005, PM2.5 emissions have dropped by 38% in the EU (Table 3.7). Between the past two 
years, emissions decreased by 6%. During the current year, the EU Member States contributing 
most to PM2.5 emissions were Poland, France and Italy (Figure 3.13). 
Domestic fuel use (1A4bi) is the principal key category for PM2.5 emissions. Among the top five 
key categories (Figure 3.15a), the highest relative reduction in emissions since 2000 has been in 
public electricity and heat production (1A1a), which has reduced by 79%, followed by residential 
fuel use (1A4bi). The reductions achieved in stationary fuel combustion in public electricity and 
heat production is a result of EU directives introduced for installations. Emissions from road 
transport (1A3) have decreased as well (3.15c), which is largely due to the Euro emission 
standards for the transport sector and the introduction of stricter testing procedures with 
vehicles tested on the road which were introduced in the EU following the Dieselgate scandal. 
In contrast, emissions from tyre and brake wear (1A3bvi) have increased by about 28% since 
2000 mostly due to an increase in vehicle weight.  
 
Table 3.7: Member State contributions to EU emissions of PM2.5 

 
Notes: The Air Convention formally requests Parties to report emissions of PM for 2000 and 
thereafter. (a) Sum of national totals, as reported by EU Member States. (b) Sum of sectors: 
differences arise when only national totals and no sectoral data are available. 
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Figure 5.11: Recalculations for Hg emissions for the years 2005 and 2022 

 

 
Note: The figure shows recalculations for the EU-27 and the four biggest contributors. ‘Other’ is 
the sum of the recalculations from all other Member States. 
 
Recalculations of lead emissions 
Figure 5.12 shows the recalculations for lead (Pb) emissions for the EU-27 and the four biggest 
contributors to these recalculations for the years 2005 and 2022. 
For both 2005 and 2022, recalculations of Pb emissions in Poland were dominated by 
recalculations in the industrial processes and product use sector (2C7a). The recalculations made 
by Spain for 2005 were dominated by the road transport sector (1A3bi).  
 
Figure 5.12: Recalculations for Pb emissions for the years 2005 and 2022 

 

 
Note: The figure shows recalculations for the EU-27 and the four biggest contributors. ‘Other’ is 
the sum of the recalculations from all other Member States. 
 
Recalculations of total polycyclic aromatic hydrocarbon emissions 
Figure 5.13 shows the recalculations for total polycyclic aromatic hydrocarbons (PAHs) emissions 
for the EU-27 and the four biggest contributors to these recalculations for the years 2005 and 
2021.  
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For 2022, the largest recalculations for PAHs were performed by Germany in the commercial, 
institutional and households sector (1A4bi). For the 2005 recalculations by Romania, the waste 
sector (5C2) was the main contributor. 
 
Figure 5.13: Recalculations for PAH emissions for the years 2005 and 2022 

 

 
Note: The figure shows recalculations for the EU-27 and the four biggest contributors. ‘Other’ is 
the sum of the recalculations from all other Member States. 
 
Recalculations of dioxin emissions 
Figure 5.14 shows the recalculations for dioxin emissions for the EU-27 and the four biggest 
contributors to these recalculations for the years 2005 and 2022. 
For 2022, the major contributing sector to the recalculations performed by Spain, was the waste 
sector (5C2). For 2005, there was a major recalculation by Romania in the energy production 
and distribution sector (1A1c). A reason for this recalculation could not be retrieved from the 
IIR. 
 
Figure 5.14: Recalculations for dioxin emissions for the years 2005 and 2022 

 

 
Note: The figure shows recalculations for the EU-27 and the four biggest contributors. ‘Other’ is 
the sum of the recalculations from all other Member States. 
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Recalculations of hexachlorobenzene emissions 
Figure 5.15 shows the recalculations for hexachlorobenzene (HCB) emissions for the EU-27 and 
the four biggest contributors to these recalculations for the years 2005 and 2022. 
For 2022, significant recalculations of HCB emissions were performed by Slovakia in the waste 
sector (5Cbii). 
 
Figure 5.15: Recalculations for HCB emissions for the years 2005 and 2022 

 

 
Note: The figure shows recalculations for the EU-27 and the four biggest contributors. ‘Other’ is 
the sum of the recalculations from all other Member States. 
 
Recalculations of polychlorinated biphenyl emissions 
Figure 5.16 shows the recalculations for polychlorinated biphenyl (PCB) emissions for the EU-27 
and the four biggest contributors to these recalculations for the years 2005 and 2022. 
For 2005 and 2022, the largest recalculations of PCB emissions, when regarded as the absolute 
change, were performed by Spain in the industrial processes and product use (2K) sector. 
 
Figure 5.16: Recalculations for PCB emissions for the years 2005 and 2022 

 

 
Note: The figure shows recalculations for the EU-27 and the four biggest contributors. ‘Other’ is 
the sum of the recalculations from all other Member States. 
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5.1.2 EU Member States’ recalculations 

Under the reporting guidelines (UNECE, 2022b), all countries should submit explanatory 
informative inventory reports (IIRs) that include details explaining any recalculations made. 
Some EU Member States provide very detailed explanations for their recalculations of parts of 
the time series or the whole time series (e.g. methodological improvements, revisions of 
emission factors, reallocations, revisions of activity data and corrections of errors). The annual 
European Monitoring and Evaluation Programme (EMEP) inventory review report presents a 
summary of the individual recalculations reported by EU Member States. This report will be 
available on the Centre on Emission Inventories and Projections (CEIP) website from July 
onwards each year (EMEP CEIP, 2023c). 

5.2 Improvements of the EU inventory 

In 2024, the in-depth review focused on the ‘industrial processes and product use – solvents’ 
sector with a special emphasis on NMVOC emissions; including gridded data. While the focus 
was set on NMVOC emissions, also all other pollutants covered by Air Convention and its 
protocols were checked for the time series years 1990 – 2022 (UNECE/CEIP, 2024). In 2020, the 
EU emission inventory report (1990-2018) under the Air Convention was reviewed (UNECE/CEIP, 
2021). The findings, in relation to the EU inventory, and their implementation from both reviews 
are summarised in Table 5.2. 

5.2.1 Improvements planned at the EU level 

For the long-term improvement of the EU inventory, the EEA and the European Topic Centre on 
Human Health and the Environment (ETC HE) have noted that the main future challenge for EU 
Member States remains improving the quality of data submissions in order to deliver more 
complete and more timely emission inventories to the Air Convention. Improvements cannot be 
implemented at the EU level alone; the EU Member States themselves must also develop and 
prioritise reliable and timely inventory reporting systems. 
The EEA and ETC HE have identified the following challenges: 

• Further progress on the completeness of reporting. Although clear progress has been 
made in recent years on making reporting complete, a full set of emission inventory data 
for air pollutants is still not available for all EU Member States, as noted earlier in this 
report. In addition, for certain pollutants (mainly particulate matter (PM) and heavy 
metals (HMs)), data could not be fully gap filled because some EU Member States had 
not reported emission values in any year; this is especially the case for pollutants for 
which reporting is not obligatory (Figure 1.5 and Figure 1.6). 

• Updating of emissions data by EU Member States, including for previous years. The ETC 
HE has also identified a problem with gap filling using data submitted several years ago. 
In a number of cases, because countries have not submitted corrected or updated data 
sets, the EU inventory unavoidably includes inconsistencies. Therefore, the quality of 
the EU’s inventory will be enhanced if the consistency and completeness of EU Member 
States’ submissions improve. Such improvements would help reliable trend analysis to 
inform policy. Since 2017, emission inventory reviews have been conducted for each MS 
inventory under the National Emission reduction Commitments (NEC) Directive (EU, 
2016). The results of the review of these processes also improve the quality of the Air 
Convention submissions. 

• Reducing the need for gap filling. This is achievable if the EU Member States report 
complete time series as far as possible, and if they have already provided the data in 
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Review findings (2024) 

Topic Recommendation Implemented Comment 

Transparency 
Provide commentary on the trends 
of emissions from solvent related 
categories (2D, 2G) in the IIR 

Pending Pending feasibility 
assessment 

Transparency Document the reasons for using 
specific notation keys within the IIR. Pending Pending feasibility 

assessment 

 

5.2.3 Further improvements undertaken in 2025 

During 2024-2025 the methods to collate the tables and graphs for the EU IIR have been 
updated. 

5.2.4 Improvements at the Member State level 

Improvements at the Member State level also automatically improve the EU inventory. 
Information on Member State-level improvements can be found within the respective IIRs (see 
Appendix 5). 
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List of abbreviations 
 

List of units, symbols and abbreviations referred to in the main text 

Abbreviation Name 
As Arsenic 

B(a)P Benzo(a)pyrene 

B(b)F Benzo(b)fluoranthene 

BC Black carbon 

B(k)F Benzo(k)fluoranthene 

Cd Cadmium 

CDR Central Data Repository 

CEIP Centre on Emission Inventories and Projections 

CO Carbon monoxide 

Cr Chromium 

Cu Copper 

DG Directorate-General 

EEA European Environment Agency 

Eionet European Environment Information and Observation Network 

EMEP European Monitoring and Evaluation Programme 

ERT Expert review team 

ETC European topic centre 

ETC HE European Topic Centre on Human Health and the Environment 

EU European Union 

FGD Flue gas desulphurisation 

Gg 1 gigagram=109g=1kilotonne (kt) 

GNFR Gridding nomenclature for reporting 

HCB Hexachlorobenzene 

HCE Hexachloroethane 

Hg Mercury 

HM Heavy metal 

IE Included elsewhere 

IIR Informative inventory report 

IP Indeno(1,2,3-cd)pyrene 

I-TEQ International toxic equivalent 

KCA Key category analysis 

kg 1 kilogram=103g (gram) 
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LPS Large point source 

LRTAP Long-range Transboundary Air Pollution; (UNECE) Air Convention 

LTO Landing/take-off 

Mg 1 megagram = 106 g = 1 tonne (t) 

MMR Monitoring Mechanism Regulation 

NA Not applicable 

NE Not estimated 

NEC National Emission reduction Commitments (Directive) 

NFR Nomenclature for reporting 

NFR1 Nomenclature for reporting 1 

NFR14 Nomenclature for reporting 14 

NFR19 Nomenclature for reporting 19 

NH3 Ammonia 

Ni Nickel 

NMVOC Non-methane volatile organic compound 

NO Not occurring 

NO2 Nitrogen dioxide 

NOX Nitrogen oxides 

NR Not relevant 

O3 Ozone 

PAH Polycyclic aromatic hydrocarbon 

Pb Lead 

PCB Polychlorinated biphenyl 

PCDD/F Polychlorinated dibenzodioxin/dibenzofuran 

PM Particulate matter 

PM2.5 Particulate matter with a diameter of 2.5µm or less 

PM10 Particulate matter with a diameter of 10µm or less 

POP Persistent organic pollutant 

QA Quality assurance 

QC Quality control 

Se Selenium 

SO2 Sulphur dioxide 

SOX Sulphur oxides 

t 1 tonne (metric) = 1 megagram (Mg) = 106g 

TERT Technical Expert Review Team 

TFEIP Task Force on Emission Inventories and Projections 

TSP Total suspended particulate 

UNECE United Nations Economic Commission for Europe 
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UNFCCC United Nations Framework Convention on Climate Change 

VOC Volatile organic compound 

WM With measures (projections) 

WaM With additional measures (projections) 

Zn Zinc 
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Key category source sector abbreviations referred to in the main text 

Abbreviation Name 
1A1a Public electricity and heat production 

1A1b Petroleum refining 

1A2a Stationary combustion in manufacturing industries and construction: 
Iron and steel 

1A2b Stationary combustion in manufacturing industries and construction: 
Non-ferrous metals 

1A2c Stationary combustion in manufacturing industries and construction: 
Chemicals 

1A2f Stationary combustion in manufacturing industries and construction: 
Non-metallic minerals 

1A2gvii  Mobile combustion in manufacturing industries and construction 

1A2gviii Stationary combustion in manufacturing industries and construction: 
Other 

1A3bi Road transport: Passenger cars 

1A3bii Road transport: Light duty vehicles 

1A3biii Road transport: Heavy duty vehicles and buses 

1A3biv Road transport: Mopeds and motorcycles 

1A3bv Road transport: Gasoline evaporation 

1A3bvi Road transport: Automobile tyre and brake wear 

1A3bvii Road transport: Automobile road abrasion 

1A3dii National navigation (shipping) 

1A4ai Commercial/institutional: Stationary 

1A4bi Residential: Stationary 

1A4bii Residential: Household and gardening (mobile) 

1A4ci Agriculture/forestry/fishing: Stationary 

1A4cii Agriculture/forestry/fishing: Off-road vehicles and other machinery 

1B2aiv Fugitive emissions oil: Refining/storage 

1B2av Distribution of oil products 

2A1 Cement production 

2A3 Glass production 

2A5a Quarrying and mining of minerals other than coal 

2A5b Construction and demolition 

2B10a Chemical industry: Other 

2C1 Iron and steel production 

2C3 Aluminium production 

2C6 Zinc production 

2C7a Copper production 
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2D3a Domestic solvent use including fungicides 

2D3b Road paving with asphalt 

2D3d Coating applications 

2D3e Degreasing 

2D3g Chemical products 

2D3h Printing 

2D3i Other solvent use 

2G Other product use 

2H2 Food and beverages industry 

2K Consumption of POPs and heavy metals 

2L Other production, consumption, storage, transportation or handling of 
bulk products 

3B1a Manure management — Dairy cattle 

3B1b Manure management — Non-dairy cattle 

3B3 Manure management — Swine 

3B4gi Manure management — Laying hens 

3B4gii Manure management — Broilers 

3Da1 Inorganic N fertilisers (also includes urea application) 

3Da2a Animal manure applied to soils 

3Da3 Urine and dung deposited by grazing animals 

3Dc Farm-level agricultural operations including storage, handling and 
transport of agricultural products 

3De Cultivated crops 

3Df Use of pesticides 

3F Field burning of agricultural residues 

5C1bi Industrial waste incineration 

5C1biii Clinical waste incineration 

5C1bv Cremation 

5C2 Open burning of waste 

5E Other waste 
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Country codes 

Abbreviation Name 
AT Austria 

BE Belgium 

BG Bulgaria 

CY Cyprus 

CZ Czechia 

DE Germany 

DK Denmark 

EE Estonia 

EL Greece 

ES Spain 

FI Finland 

FR France 

HR Croatia 

HU Hungary 

IE Ireland 

IT Italy 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MT Malta 

NL Netherlands 

PL Poland 

PT Portugal 

RO Romania 

SE Sweden 

SI Slovenia 

SK Slovakia 
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Appendix 1: Notation keys 
Where there are methodological or data gaps in the inventories, information on these gaps 
should be presented in a transparent manner. Parties should clearly indicate, which sources 
they have not considered in their inventories — although the inventory guidebook (EMEP/EEA, 
2023) includes them — and explain the reason for excluding them. Similarly, each Party should 
indicate if it has excluded part of its territory and explain why. In addition, each Party should 
use the notations presented below to fill the blanks in all the tables in the nomenclature for 
reporting (NFR) inventory. This approach helps in assessing how complete the emission data 
reports are. Further explanation and guidance concerning the use of these notation codes are 
given in the European Monitoring and Evaluation Programme (EMEP) reporting guidelines 
(UNECE, 2022c). The notation keys are as follows: 

NO: ‘Not occurring’ means that an emission source or process does not exist in a country. 

NE: ‘Not estimated’ means that emissions occur but have not been estimated or reported. 
Where an inventory uses ‘NE’, the Party should indicate why it could not estimate emissions. 

NA: ‘Not applicable’ means that a source exists but relevant emissions are considered never to 
occur. 

IE: ‘Included elsewhere’ is for emissions that are estimated and included in the inventory but 
are not presented separately for the relevant source. Where it uses ‘IE’, the Party should 
indicate where the inventory includes the emissions from the displaced source category and 
should give the reasons for deviating from the expected category. 

C: ‘Confidential’ is for aggregated emissions that the inventory includes elsewhere because 
reporting at a disaggregated level could lead to the disclosure of confidential information. 
Where an inventory uses ‘C’, it should make reference to the protocol provision that 
authorises it. 

NR: ‘Not relevant’ eases reporting where different protocols do not strictly require details of 
the emissions. According to Article III paragraph 9 in the reporting guidelines, emission 
inventory reporting should cover all years from 1980 onwards if data are available. However, 
for example, some Parties do not need to report emissions of non-methane volatile organic 
compounds (NMVOCs) prior to 1988. 
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Appendix 2: Air Convention emission-reporting 
programme for 2025 
Emission data should be submitted to the European Monitoring and Evaluation Programme 
(EMEP) Centre on Emission Inventories and Projections (CEIP) by 15 February 2025. 
Informative inventory reports (IIRs) should reach the centre no later than 15 March 2025.  

Table A2.1 summarises information in the revised reporting guidelines (UNECE, 2022b,c). 

Description of contents Pollutant(s) Reporting for the 
years(a) 

A. National total emissions – reported every year 

Main pollutants other 
than PM 

NOX, NMVOCs, SOX, NH3, CO 1990-2023 

Particulate matter(b) PM2.5, PM10 (TSPs, BC) 2000-2023 

Heavy metals(b) Pb, Cd, Hg, (As, Cr, Cu, Ni, Se, Zn) 1990-2023 

Persistent organic 
pollutants(b) 

PCDD/Fs, total PAHs, PCBs, HCB 
(PAHs: B(a)P, B(b)F, B(k)F, IP) 

1990-2023 

B. Emissions by NFR source category – reported every year 

Main pollutants other 
than PM 

NOX, NMVOCs, SOX, NH3, CO 1990-2023 

Particulate matter(b) PM2.5, PM10, (TSPs, BC) 2000-2023 

Heavy metals(b) Pb, Cd, Hg, (As, Cr, Cu, Ni, Se, Zn) 1990-2023 

Persistent organic 
pollutants(b) 

PCDD/Fs, total PAHs, PCBs, HCB 
(PAHs: B(a)P, B(b)F, B(k)F, IP) 

1990-2023 

C. Activity data – 
reported every year 

NOX, NMVOCs, SOX, NH3, CO 1990-2023 

D. Gridded data in the 
EMEP 0.1°×0.1° 
longitude/latitude grid, 
sector emissions 
(GNFR19)(c) and national 
totals (optional) – 

NOX, NMVOCs, SOX, NH3, CO, PM2.5, 
PM10, Pb, Cd, Hg, PCDD/Fs, PAHs, 
HCB, PCBs 

2015, 2019, 2023 (1990, 
1995, 2000, 2005, 2010 
if not previously 
reported) 
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reported every 4 years, 
from 2017 onwards 

E. Emissions from large 
point sources (LPSs) – 
reported every 4 years, 
from 2017 onwards 

NOX, NMVOCs, SOX, NH3, CO, PM2.5, 
PM10, Pb, Cd, Hg, PCDD/Fs, PAHs, 
HCB, PCBs 

2015, 2019, 2023 (1990, 
1995, 2000, 2005, 2010 
if not previously 
reported) 

F. Projected emissions and projected activity data – reported every 4 years, from 2015 
onwards (thus not a part of the 2025 reporting requirements) 

1. National total emission 
projections 

NOX, NMVOCs, SOX, NH3, PM2.5, BC 2025, 2030, where 
available 2040 and 2050 

2. Emission projections by 
NFR19 

NOX, NMVOCs, SOX, NH3, PM2.5, BC 2025, 2030, where 
available 2040 and 2050 

3. Projected activity data 
by NFR19 

 2025, 2030, where 
available 2040 and 2050 

Additional reporting for review and assessment purposes  – reported every 5 years 

VOC speciation/height distribution/temporal distribution Parties are encouraged 
to review the 
information used for 
modelling at 
https://www.ceip.at/we
bdab-emission-
database/emissions-as-
used-in-emep-models 

Land use data/Hg breakdown 

Percentage of toxic congeners of PCDD/F emissions 

Pre-1990 emissions of PAHs, HCB, PCDD/Fs and PCBs 

Information on natural emissions 

Notes: (a) As a minimum, data for the base year of the relevant protocol and from the year of 
entry into force of that protocol and up to the latest year (i.e. the second-last before the current 
year) should be reported; (b) Parties report the pollutants listed in brackets voluntarily; (c) Gap-
filled NFR19. 
 

Reporting format 

Each Party should use the reporting format in Annex IV of the Air Convention reporting 
guidelines (UNECE, 2022b,c) for its annual submissions. It should submit the information to the 
CEIP formally, preferably in electronic format, and notify the Air Convention via the United 
Nations Economic Commission for Europe (UNECE) Secretariat. The reporting format, including 
the nomenclature for reporting (NFR), is standardised for reporting estimates of emissions. It 
includes activity data, projected activity data, projected emissions and other relevant 
information. The reporting format aims to facilitate electronic submissions by making it easier 

https://www.ceip.at/webdab-emission-database/emissions-as-used-in-emep-models
https://www.ceip.at/webdab-emission-database/emissions-as-used-in-emep-models
https://www.ceip.at/webdab-emission-database/emissions-as-used-in-emep-models
https://www.ceip.at/webdab-emission-database/emissions-as-used-in-emep-models
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to process emission information and prepare useful documentation about technical analysis 
and synthesis. 

The nomenclature for reporting 19 (NFR19) format covers: 

• national annual emissions and national annual sector emissions (Annex I); 
• total and aggregated sector emissions for reporting emissions of nitrogen oxides (NOX), 

non-methane volatile organic compounds (NMVOCs), sulfur oxides (SOX), ammonia 
(NH3), particulate matter (PM), black carbon (BC), carbon monoxide (CO), lead (Pb), 
cadmium (Cd), mercury (Hg), polychlorinated dibenzodioxins/dibenzofurans (PCDD/Fs), 
polycyclic aromatic hydrocarbons (PAHs), hexachlorobenzene (HCB) and 
polychlorinated biphenyls (PCBs) for the EMEP 0.1°×0.1° grid cell and from large point 
sources (LPSs) (Annexes V and VI); 

• for 2020, 2025, 2030, 2040 and 2050, projected activity data and projected national 
total emissions of NOX, NMVOCs, sulfur and NH3, which Parties are to report for the 
source categories listed in Annex IV (A-with measures (WM); B-WM; A-with additional 
measures (WaM); B-WaM). 
 

Table A2.2 EU: country groupings 

EU-11 refers to the following 11 Member States of the EU: Belgium, Denmark, France, 
Germany, Ireland, Italy, Luxembourg, Netherlands, Greece, Portugal and Spain 

EU-27 refers to the 27 Member States of the EU 
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Appendix 3: Status of reporting and timeliness  
Table A3.1 EU Member State’s inventory submissions 2025: date received by the EEA, years 
covered and information provided (as of 12th of May 2025) 
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Notes: Dates in red indicate that data were submitted after the formal deadline for submissions 
(submissions 15 February; resubmissions 15 March; projections 15 March; IIR 15 March). 
(a) Refers to the first submission of inventory data to the Central Data Repository (CDR); 
submission of other data are possible at later dates. 
IIR, informative inventory report; LPS, large point source; NFR, nomenclature for reporting. 
 
 
Table A3.2 Coverage of data in the 2025 inventory submissions by EU member States (as of 
12th of May 2025) 

 
Notes: Reporting of additional HMs is not mandatory. 
EU Member States do not have to report TSPs if they report PM emissions. 
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Appendix 4: Conversion chart for aggregated 
sector groups 
To enable the presentation of sectoral emission trends, individual nomenclature for reporting 
(NFR) source categories for the EU-27 inventory were aggregated into the following main sector 
groups: 

• energy production and distribution; 
• energy use in industry; 
• industrial processes and product use; 
• commercial, institutional and households; 
• road transport; 
• non-road transport; 
• agriculture; 
• waste. 

Table A4.1 provides a conversion chart showing which of the individual NFR source categories 
appeared in each of the aggregated sector groups. 
 
Table A4.1 Conversion chart for aggregated sector groups 

NFR code Full name EEA aggregated sector name 

1A1a Public electricity and heat production Energy production and distribution 

1A1b Petroleum refining Energy production and distribution 

1A1c Manufacture of solid fuels and other energy industries Energy production and distribution 

1A2a Stationary combustion in manufacturing industries and construction: Iron and steel Energy use in industry 

1A2b Stationary combustion in manufacturing industries and construction: Non-ferrous 
metals Energy use in industry 

1A2c Stationary combustion in manufacturing industries and construction: Chemicals Energy use in industry 

1A2d Stationary combustion in manufacturing industries and construction: Pulp, paper and 
print Energy use in industry 

1A2e Stationary combustion in manufacturing industries and construction: Food processing, 
beverages and tobacco Energy use in industry 

1A2f Stationary combustion in manufacturing industries and construction: Non-metallic 
minerals Energy use in industry 

1A2gvii  Mobile combustion in manufacturing industries and construction Non-road transport 

1A2gviii Stationary combustion in manufacturing industries and construction: Other Energy use in industry 

1A3ai(i) International aviation LTO (civil) Non-road transport 

1A3aii(i) Domestic aviation LTO (civil) Non-road transport 

1A3bi Road transport: Passenger cars Road transport 

1A3bii Road transport: Light duty vehicles Road transport 

1A3biii Road transport: Heavy duty vehicles and buses Road transport 

1A3biv Road transport: Mopeds and motorcycles Road transport 

1A3bv Road transport: Gasoline evaporation Road transport 

1A3bvi Road transport: Automobile tyre and brake wear Road transport 

1A3bvii Road transport: Automobile road abrasion Road transport 

1A3c Railways Non-road transport 

1A3di(ii) International inland waterways Non-road transport 

1A3dii National navigation (shipping) Non-road transport 

1A3ei Pipeline transport  Non-road transport 

1A3eii Other Non-road transport 
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NFR code Full name EEA aggregated sector name 

1A4ai Commercial/institutional: Stationary Commercial, institutional and households 

1A4aii Commercial/institutional: Mobile Non-road transport 

1A4bi Residential: Stationary Commercial, institutional and households 

1A4bii Residential: Household and gardening (mobile)  Non-road transport 

1A4ci Agriculture/forestry/fishing: Stationary Commercial, institutional and households 

1A4cii Agriculture/forestry/fishing: Off-road vehicles and other machinery  Non-road transport 

1A4ciii Agriculture/forestry/fishing: National fishing Non-road transport 

1A5a Other stationary (including military) Commercial, institutional and households 

1A5b Other, mobile (including military, land-based and recreational boats)  Non-road transport 

1B1a Fugitive emission from solid fuels: Coal mining and handling Energy production and distribution 

1B1b Fugitive emission from solid fuels: Solid fuel transformation Energy production and distribution 

1B1c Other fugitive emissions from solid fuels Energy production and distribution 

1B2ai Fugitive emissions oil: Exploration, production, transport Energy production and distribution 

1B2aiv Fugitive emissions oil: Refining/storage Energy production and distribution 

1B2av Distribution of oil products Energy production and distribution 

1B2b Fugitive emissions from natural gas (exploration, production, processing, transmission, 
storage, distribution and other) Energy production and distribution 

1B2c Venting and flaring (oil, gas, combined oil and gas) Energy production and distribution 

1B2d Other fugitive emissions from energy production  Energy production and distribution 

2A1 Cement production Industrial processes and product use 

2A2 Lime production Industrial processes and product use 

2A3 Glass production Industrial processes and product use 

2A5a Quarrying and mining of minerals other than coal Industrial processes and product use 

2A5b Construction and demolition Industrial processes and product use 

2A5c Storage, handling and transport of mineral products Industrial processes and product use 

2A6 Other mineral products Industrial processes and product use 

2B1 Ammonia production Industrial processes and product use 

2B2 Nitric acid production Industrial processes and product use 

2B3 Adipic acid production Industrial processes and product use 

2B5 Carbide production Industrial processes and product use 

2B6 Titanium dioxide production Industrial processes and product use 

2B7 Soda ash production Industrial processes and product use 

2B10a Chemical industry: Other Industrial processes and product use 

2B10b Storage, handling and transport of chemical products Industrial processes and product use 

2C1 Iron and steel production Industrial processes and product use 

2C2 Ferroalloys production Industrial processes and product use 

2C3 Aluminium production Industrial processes and product use 

2C4 Magnesium production Industrial processes and product use 

2C5 Lead production Industrial processes and product use 

2C6 Zinc production Industrial processes and product use 

2C7a Copper production Industrial processes and product use 

2C7b Nickel production Industrial processes and product use 

2C7c Other metal production Industrial processes and product use 

2C7d Storage, handling and transport of metal products Industrial processes and product use 

2D3a Domestic solvent use including fungicides Industrial processes and product use 

2D3b Road paving with asphalt Industrial processes and product use 

2D3c Asphalt roofing Industrial processes and product use 

2D3d Coating applications Industrial processes and product use 

2D3e Degreasing Industrial processes and product use 

2D3f Dry cleaning Industrial processes and product use 
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2D3g Chemical products Industrial processes and product use 

2D3h Printing Industrial processes and product use 

2D3i Other solvent use Industrial processes and product use 

2G  Other product use Industrial processes and product use 

2H1 Pulp and paper industry Industrial processes and product use 

2H2 Food and beverages industry  Industrial processes and product use 

2H3  Other industrial processes Industrial processes and product use 

2I Wood processing Industrial processes and product use 

2J Production of POPs Industrial processes and product use 

2K Consumption of POPs and heavy metals (e.g. electrical and scientific equipment) Industrial processes and product use 

2L Other production, consumption, storage, transportation or handling of bulk products Industrial processes and product use 

3B1a Manure management — Dairy cattle Agriculture 

3B1b Manure management — Non-dairy cattle Agriculture 

3B2 Manure management — Sheep Agriculture 

3B3 Manure management — Swine Agriculture 

3B4a Manure management — Buffalo Agriculture 

3B4d Manure management — Goats Agriculture 

3B4e Manure management — Horses Agriculture 

3B4f Manure management — Mules and asses Agriculture 

3B4gi Manure management — Laying hens Agriculture 

3B4gii Manure management — Broilers Agriculture 

3B4giii Manure management — Turkeys Agriculture 

3B4giv Manure management — Other poultry Agriculture 

3B4h Manure management — Other animals Agriculture 

3Da1 Inorganic N-fertilisers (includes also urea application) Agriculture 

3Da2a Animal manure applied to soils Agriculture 

3Da2b Sewage sludge applied to soils Agriculture 

3Da2c Other organic fertilisers applied to soils (including compost) Agriculture 

3Da3 Urine and dung deposited by grazing animals  Agriculture 

3Da4 Crop residues applied to soils Agriculture 

3Db Indirect emissions from managed soils  Agriculture 

3Dc Farm-level agricultural operations including storage, handling and transport of 
agricultural products Agriculture 

3Dd Off-farm storage, handling and transport of bulk agricultural products Agriculture 

3De Cultivated crops Agriculture 

3Df Use of pesticides Agriculture 

3F Field burning of agricultural residues Agriculture 

3I Agriculture other Agriculture 

5A Biological treatment of waste — Solid waste disposal on land Waste 

5B1 Biological treatment of waste — Composting Waste 

5B2 Biological treatment of waste — Anaerobic digestion at biogas facilities Waste 

5C1a Municipal waste incineration Waste 

5C1bi Industrial waste incineration Waste 

5C1bii Hazardous waste incineration Waste 

5C1biii Clinical waste incineration Waste 

5C1biv Sewage sludge incineration Waste 

5C1bv Cremation Waste 

5C1bvi Other waste incineration Waste 

5C2 Open burning of waste Waste 
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5D1 Domestic waste water handling Waste 

5D2 Industrial waste water handling Waste 

5D3 Other waste water handling Waste 

5E Other waste Waste 

6A Other (included in national total for entire territory) Other 

Note: LTO, landing/take-off; NFR, nomenclature for reporting; POPs, persistent organic 
pollutant. 
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Appendix 5: EU Member State informative 
inventory reports 
Table A5.1 List of submitted informative inventory reports (IIRs) by the EU Member States 
including source and date of submission (as of 25th of May 2025) 

Country 
code Source Date of submission 

AT https://cdr.eionet.europa.eu/at/un/clrtap/iir 14 Mar 2025 

BE https://cdr.eionet.europa.eu/be/un/clrtap/iir 17 Mar 2025 

BG https://cdr.eionet.europa.eu/bg/un/clrtap/iir 17 Mar 2025 

CY https://cdr.eionet.europa.eu/cy/un/clrtap/iir 15 Mar 2025 

CZ https://cdr.eionet.europa.eu/cz/un/clrtap/iir 15 Mar 2025 

DE https://cdr.eionet.europa.eu/de/un/clrtap/iir/  8 April 2025 

DK https://cdr.eionet.europa.eu/dk/un/clrtap/iir 14 Mar 2025 

EE https://cdr.eionet.europa.eu/ee/un/clrtap/iir 14 Mar 2025 

EL https://cdr.eionet.europa.eu/gr/un/clrtap/iir 13 Mar 2025 

ES https://cdr.eionet.europa.eu/es/un/clrtap/iir 13 Mar 2025 

FI https://cdr.eionet.europa.eu/fi/un/clrtap/iir 15 Mar 2025 

FR https://cdr.eionet.europa.eu/fr/un/clrtap/iir 14 Mar 2025 

HR https://cdr.eionet.europa.eu/hr/un/clrtap/iir 11 Mar 2025 

HU   

IE https://cdr.eionet.europa.eu/ie/un/clrtap/iir 14 Mar 2025 

IT https://cdr.eionet.europa.eu/it/un/clrtap/iir 14 Mar 2025 

LT https://cdr.eionet.europa.eu/lt/un/clrtap/iir 16 Mar 2025 

LU https://cdr.eionet.europa.eu/lu/un/clrtap/iir/ 29 March 2025 

LV https://cdr.eionet.europa.eu/lv/un/clrtap/iir 14 Mar 2025 

MT https://cdr.eionet.europa.eu/mt/un/clrtap/iir/ 19 May 2025 

NL https://cdr.eionet.europa.eu/nl/un/clrtap/iir 13 Mar 2025 

PL https://cdr.eionet.europa.eu/pl/un/clrtap/iir 12 Mar 2025 

https://cdr.eionet.europa.eu/de/un/clrtap/iir/


 

Page | 145 

Country 
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PT https://cdr.eionet.europa.eu/pt/un/clrtap/iir 15 Mar 2025 

RO https://cdr.eionet.europa.eu/ro/un/clrtap/iir 13 Mar 2025 

SE https://cdr.eionet.europa.eu/se/un/clrtap/iir 24 Feb 2025 

SI https://cdr.eionet.europa.eu/si/un/clrtap/iir 14 Mar 2025 

SK https://cdr.eionet.europa.eu/sk/un/clrtap/iir 14 Mar 2025 

 



Getting in touch with the EU
 
In person
All over the European Union there are hundreds of Europe Direct information centres. You can find the address of the centre nearest 
you at: https://european-union.europa.eu/contact-eu_en
 
On the phone or by email
Europe Direct is a service that answers your questions about the European Union. You can contact this service:
by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
or at the following standard number: +32 22 99 96 96 or by email via: https://european-union.europa.eu/contact-eu_en

Finding information about the EU
 
Online
Information about the European Union in all the official languages of the EU is available on the Europa website at:  
https://european-union.europa.eu/index_en
 
EU publications 
You can download or order free and priced EU publications at: https://op.europa.eu/en/web/general-publications/publications.  
Multiple copies of free publications may be obtained by contacting Europe Direct or your local information centre  
(see https://european-union.europa.eu/contact-eu_en).

European Environment Agency

European Union emission inventory report 1990‑2023
Under the UNECE Convention on Long‑range Transboundary Air Pollution (Air Convention) 
2025 — 145 pp. — 21 x 29.7 cm

ISBN: 978-92-9480-727-4
doi: 10.2800/6464904
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