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Executive Summary 

This is the 17th Informative Inventory Report (IIR) from the UK National Atmospheric Emissions 
LƴǾŜƴǘƻǊȅ όb!9Lύ tǊƻƎǊŀƳƳŜΦ ¢ƘŜ ǊŜǇƻǊǘ ŀŎŎƻƳǇŀƴƛŜǎ ǘƘŜ ¦YΩǎ 2022 data submission under the UK 
National Emissions Ceilings Regulation 2018 (NECR)1 and the Gothenburg Protocol under the United 
Nations Economic Commission for Europe (UNECE) Convention on Long-Range Transboundary Air 
Pollution (CLRTAP). It contains detailed information on annual emission estimates of air quality 
pollutants by source in the UK from 1990 onwards. Emission estimates are presented in this report for 
a large number of pollutants, focusing on the pollutants that must be reported under the NECR and 
the CLRTAP.  

The scope of emissions reported under the CLRTAP is anthropogenic emissions to atmosphere from 
the UK and Gibraltar from sources defined under the CLRTAP. Reporting requirements under the NECR 
are closely aligned with those of the CLRTAP, including a common scope of reporting of pollutant 
inventories. The UK submission under NECR and the CLRTAP2 comprises annual emission estimates 
presented in Nomenclature for Reporting (NFR19) format, for: 

¶ Nitrogen oxides (NOX), carbon monoxide (CO), ammonia (NH3), sulphur dioxide (SOX), 
non-methane volatile organic compounds (NMVOCs), particulate matter (PM), persistent 
organic pollutants, and heavy metals (1990 to 2020). 

Both the NECR and the Gothenburg Protocol to the UNECE CLRTAP set 2020 (and 2030 under the 
NECR) emission reduction commitments (ERCs) for NOX, SOX, NMVOCs, NH3 and PM2.5. The 2010 
emission ceilings for NOX, NMVOC, NH3 and SOX as agreed in the NECR and Gothenburg Protocol apply 
up to the end of 2019 and are then superseded by the 2020 ERCs. In 2019, the UK Government 
published its Clean Air Strategy3, which sets out how it will work towards these ambitious emission 
reduction commitments. The emission projections, published in 2021 take account of firm and funded 
measures that are already in place as far as that is possible i.e. where data is available. The projections 
therefore do not reflect measures which are still in development from the Clean Air strategy, Net Zero 
Strategy or 2019 National Air Pollutant Control Programme (NAPCP). 

An overview of emissions from 1990-2020 by source sector for each of these pollutants is provided in 
Figure ES.1-1 through to Figure E.S.1-5 The codes accompanying the definition of each source category 
in these figures refer to the NFR19 codes for the source sectors shown.  

 
1 The NECD has been transposed into UK law via the 232/2018 - European Union (National Emission Ceilings) Regulations 2018, see The 
National Emission Ceilings Regulations 2018 (legislation.gov.uk) 
2 See http://www.ceip.at/ms/ceip_home1/ceip_home/reporting_instructions/reporting_programme/ for reporting requirements of 
estimating and reporting emissions data under the CLRTAP. 
3 https://www.gov.uk/government/publications/clean-air-strategy-2019  

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.legislation.gov.uk%2Fuksi%2F2018%2F129%2Fcontents%2Fmade&data=04%7C01%7CJoanna.MacCarthy%40ricardo.com%7C5e8722c59f054242ccb208d8d8d68f39%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C637497763325565818%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=xPIxtC7VoOaTarPkcMeR3zEUjNGIoltYfvDDVf1dhdY%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.legislation.gov.uk%2Fuksi%2F2018%2F129%2Fcontents%2Fmade&data=04%7C01%7CJoanna.MacCarthy%40ricardo.com%7C5e8722c59f054242ccb208d8d8d68f39%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C637497763325565818%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=xPIxtC7VoOaTarPkcMeR3zEUjNGIoltYfvDDVf1dhdY%3D&reserved=0
http://www.ceip.at/ms/ceip_home1/ceip_home/reporting_instructions/reporting_programme/
https://www.gov.uk/government/publications/clean-air-strategy-2019
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Figure ES.1-1  Total UK Emissions by Source Sectors of Oxides of Nitrogen NOX, 1990-2020. 
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Figure ES.1-2  Total UK Emissions by Source Sectors of Non-Methane Volatile Organic 
 Compounds (NMVOCs), 1990-2020. 
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Figure ES.1-3  Total UK Emissions by Source Sectors of Sulphur Dioxide (SOX), 1990-2020. 
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Figure ES.1-4  Total UK Emissions by Source Sectors Ammonia (NH3), 1990-2020. 
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Figure E.S.1-5 Total UK Emissions by Source Sectors Particulate Matter < 2.5 µm (PM2.5), 1990-
2020. 
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Total percentage reductions in emissions of these pollutants from 1990-2020 and from 2005-2020 are 
summarised in Table ES 1-1. 

Table ES 1-1 Air Quality Pollutant Emission Reductions between 1990 and 2020, and 2005 and 2020 

Pollutant % Change from 1990 to 2020 % Change from 2005 to 2020 

NOX (as NO2) -76% -60% 

SOX (as SO2) -96% -83% 

NH3 -18% -7% 

NMVOC -72% -37% 

CO -83% -59% 

PM10 -65% -32% 

PM2.5 -67% -34% 

 

The emissions inventory makes estimates of all anthropogenic emissions to the atmosphere, at the 
highest level of source sector disaggregation possible. Estimated emissions are allocated to the 
corresponding NFR19 codes. However, in accordance with international guidelines4 on emissions 
inventory reporting, there are a number of known sources that are excluded from the inventory 
emission estimates: 

¶ Natural sources are not included in the national totals (although estimates of some 
sources are made). 

¶ The inventory refers only to primary emission sources (as per international guidelines). 
Consequently, sources such as re-suspension of particulate matter from road dust or data 
on secondary pollutants formed by atmospheric transformation of primary air pollutants 
(such as tropospheric ozone) are not included in the national totals (although estimates 
for some re-suspension terms are made). 

¶ Cruise emissions from civil and international aviation journeys are not included in the 
national totals. 

¶ 9ǎǘƛƳŀǘŜǎ ƻŦ άLƴǘŜǊƴŀǘƛƻƴŀƭέ ŜƳƛǎǎƛƻƴǎ such as from shipping are made and reported as 
memo items (excluded from the UK national totals).  

National totals reported for the UK in the CLRTAP and the United Nations Framework Convention on 
Climate Change (UNFCCC) submissions differ because the sources included in the national totals differ 
under the CLRTAP5 and the UNFCCC reporting guidelines. The historical timeseries of emissions data 
from the 2020 inventory submitted under the CLRTAP and the NECR are identical.  

  

 
4 http://www.ceip.at/ms/ceip_home1/ceip_home/reporting_instructions/reporting_programme/  
5 Includes the United Kingdom (England, Scotland, Wales, Northern Ireland) and Gibraltar only 

http://www.ceip.at/ms/ceip_home1/ceip_home/reporting_instructions/reporting_programme/
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The purpose of this report is to: 

1. Present an overview of the institutional arrangements and emission inventory compilation 
process in the UK; 

2. Present the emission estimates for each pollutant up to 2020 with analysis of the timeseries 
trends for each pollutant; 

3. Explain the methodologies for key pollutants and key sectors used to compile the inventories, 
including a brief summary of estimates for future projections; 

4. Provide other supporting information pertinent to the NECR and CLRTAP data submissions. 

 
Information contained in this report is derived from the UK National Atmospheric Emissions Inventory 
(NAEI) emissions inventory programme, which includes the UK Greenhouse Gas Inventory, used for 
reporting to the UNFCCC. The compilation of the inventories for the pollutants reported under the 
NECR, the CLRTAP and the UNFCCC are strongly linked and share many common data sources, data 
management, data analysis, QA/QC and reporting procedures. This report summarises the data 
sources and emission estimation methodologies used to compile the inventories for each pollutant 
covered by the NECR and CLRTAP submission. The latest emission factors used to compile emissions 
estimates and the estimates themselves will be made available at https://naei.beis.gov.uk/data/ef-all 
in spring 2022. The complete 2022 UK NECR and CLRTAP submission templates are available from the 
NAEI website under https://naei.beis.gov.uk/data/. 

Emission trends for key source sectors are presented and discussed in Chapter 2, whilst revisions in 
source data or estimation methodology are summarised for each NFR19 source sector in the 
respective chapters. The NAEI is subject to methodology revisions on an annual basis with the aim of 
improving overall completeness and accuracy of the inventory. Some of the planned improvements 
that were outlined within the previous Informative Inventory Report (1990 to 2019) have been 
addressed in the 2022 submission. Planned improvements for future national inventory compilation 
cycles are discussed at the end of each chapter on each NFR19 source sector.  

Table ES 1-2 compares overall emission estimates for each pollutant between the 2021 and 2022 
(current) submissions. The table summarises and explains any differences in emissions for the 
calendar year 2019 between the two submissions that are associated with methodological 
improvements or source data revisions. 

https://naei.beis.gov.uk/data/ef-all
https://naei.beis.gov.uk/data/
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Table ES 1-2 UK Inventory Recalculations, comparing emissions data for calendar year 2019 between the 2021 and 2022 CLRTAP/NECR Submissions. Values 
have been rounded.  

Pollutant 

2021 

Submission 
2019 

2022 

Submission 

2019 

2022 

Submission 

2020 

Units 

(%change 

for 2019) 

values) 

Comment/Explanation (changes between the 

2021 and 2022 CLRTAP Submissions) 

NOX 839.1  809.3  702.4  kt -3.6% 

Annual totals for 2005-2014 are higher than in the previous 
version of the inventory, while figures for 2015-2019 are 
lower (+2% in 2005, -4% in 2019).  These changes are mainly 
due to improvements and updates for road vehicle emissions, 
principally those from goods vehicles.  Because there have 
been numerous revisions, the overall impact differs between 
years, with increases for heavy goods vehicles dominating in 
2005 and then decreases for light goods vehicles 
progressively cancelling this out in the years to 2019.  

CO 1,574.8  1,371.9  1,256.3  kt -12.9% 
The decrease between the 2021 and 2022 submissions is 
driven by the revision to domestic wood consumption 
estimates in Digest of UK Energy Statistics (DUKES)6. 

NMVOC 812.2  824.3  785.1  kt 1.5% 

There are increases in emissions across the 2005-2019 period 
(5% in 2005, 1% in 2020). These increases are predominantly 
due to revisions in the estimates for road transport, domestic 
solvent use, and agriculture, partially offset by a decrease in 
emissions from domestic combustion, the latter being due to 
reductions in the estimates for residential wood 
consumption. 

SOX 163.4  156.3  136.2  kt -4.3% 

Numerous relatively small revisions plus a slightly larger 
reduction in the estimate for paper production.  The overall 
figures for 2005 and 2019 are 0.6% and 4.4% lower 
respectively than in the previous version of the inventory. 

 
6 https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes 
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Pollutant 

2021 

Submission 
2019 

2022 

Submission 

2019 

2022 

Submission 

2020 

Units 

(%change 

for 2019) 

values) 

Comment/Explanation (changes between the 

2021 and 2022 CLRTAP Submissions) 

NH3 271.9  266.6  259.2  kt -1.9% 

Total ammonia emissions are relatively similar to the 2021 
submission across the 2005-2019 period, the 2005 total has 
been revised by +0.8% and 2019 by -1.9%. The reduction in 
2019 is driven by changes to the farming of pigs, and the 
spreading of chicken manure, along with revisions to 
domestic wood consumption data. 

TSP 281.3  261.7  234.7  kt -7.0% 

The decrease between the 2021 and 2022 submissions is 
driven by the revision to domestic wood consumption 
estimates in DUKES. Revisions to crop areas also reduce 
emissions, whilst the incorporation of now-available 2019 
data for road construction offsets this. 

PM10 170.2  150.4  136.7  kt -11.6% 

Decrease in emissions across the 2005-2019 period (-3% in 
2005, -10% in 2019). These decreases are largely driven by 
reductions in domestic wood consumption as reported in 
DUKES. Increases arising from the improved completeness of 
the waste burning model are offset by reductions in 
emissions from pulp and paper production. 

PM2.5 108.7  86.4  80.1  kt -20.6% 

Decrease in emissions across the 2005-2019 period (-6% in 
2005 and -21% in 2019). These decreases are almost 
exclusively driven by reductions in domestic wood 
consumption in DUKES. Increases arising from the improved 
completeness of the waste burning model are offset by 
reductions in emissions from pulp and paper production. 

BC 17.9  17.2  15.7  kt -3.8% 

The decrease between the 2021 and 2022 submissions is 
driven by the revision to domestic wood consumption 
estimates in DUKES, but is partially offset by increases to 
emissions following the waste burning improvement task and 
updating the industrial scale combustion model to use the 
latest available data. 
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Pollutant 

2021 

Submission 
2019 

2022 

Submission 

2019 

2022 

Submission 

2020 

Units 

(%change 

for 2019) 

values) 

Comment/Explanation (changes between the 

2021 and 2022 CLRTAP Submissions) 

Pb 92.6  104.4  90.2  tonnes 12.8% 

The overall change between the 2021 and 2022 submission is 
driven by road transport, in particular changes made to brake 
and tyre wear and military aviation (due to revisions to the 
underlying Activity Data). 

Cd 5.6  4.9  4.5  tonnes -12.9% 
The decrease between the 2021 and 2022 submissions is 
driven by the revision to domestic wood consumption 
estimates in DUKES. 

Hg 4.01  3.67  3.37  tonnes -8.4% 

Regulation of crematoria has achieved a higher level of 
abatement than was previously understood and as a result 
emission estimates for 2014-2019 are now progressively 
lower than in the previous inventory 

As 14.7  14.7  14.3  tonnes 0.5% 

The overall change between the 2021 and 2022 submission is 
driven by road transport, in particular changes made to brake 
and tyre wear following the improvement work on basemap 
speeds. 

Cr 45.0  46.4  43.2  tonnes 3.2% 

The overall change between the 2021 and 2022 submission is 
driven by Road transport, in particular the time-series 
recalculations in non-exhaust emissions of metals due to 
implementing new basemap speeds. This is offset slightly by a 
reduction in emissions following DUKES revisions to domestic 
wood consumption. 

Cu 590.1  652.9  523.5  tonnes 10.6% 

The overall change between the 2021 and 2022 submission is 
driven by road transport, in particular the time-series 
recalculations in non-exhaust emissions of metals due to 
implementing new basemap speeds. 

Ni 124.0  122.6  113.4  tonnes -1.1% 
The overall change between the 2021 and 2022 submission is 
driven by the DUKES fuel oil recalculations in 1A2gviii - Other 
industrial combustion (energy industry use oil gas extraction). 
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Pollutant 

2021 

Submission 
2019 

2022 

Submission 

2019 

2022 

Submission 

2020 

Units 

(%change 

for 2019) 

values) 

Comment/Explanation (changes between the 

2021 and 2022 CLRTAP Submissions) 

Se 8.9  9.0  8.3  tonnes 1.0% 
The overall change between the 2021 and 2022 submission is 
driven by the migration to using an emission factor from the 
EMEP Guidebook for one source within glass manufacturing. 

Zn 571.5  558.3  476.3  tonnes -2.3% 

The overall change between the 2021 and 2022 submissions 
is driven by two sectors; domestic combustion, where wood 
consumption has been revised in DUKES, and tyre and brake 
wear, due to implementing new basemap speeds.  

PCBs 488.8  745.8  705.1  kg 52.6% 

The overall change between the 2021 and 2022 submission is 
driven by improvement work carried out to align the NAEI to 
the POPs multimedia inventory, specifically regarding 
emissions from transformers and capacitors. 

PCDD/PCDF 
(dioxins /furans) 

180.9  155.7  147.5  
grams 
TEQ 

-13.9% 

The overall change between the 2021 and 2022 submissions 
is driven by reductions to domestic wood consumption in 
DUKES. Additionally, emissions from crematoria have been 
reduced by adjusting the emission factor to be more in line 
with the EMEP guidebook, and this has been modelled with 
the same abatement approach as for mercury. This change is 
offset by increased emissions following the small-scale waste 
burning improvement task. 

benzo(a)-pyrene 8.1  3.8  3.7  tonnes -52.6% 
The decrease between the 2021 and 2022 submissions is 
driven by revisions to domestic wood consumption estimates 
in DUKES. 

benzo(b)-
fluoranthene 

7.3  3.3  3.2  tonnes -54.5% 
The decrease between the 2021 and 2022 submissions is 
driven by revisions to domestic wood consumption estimates 
in DUKES. 

benzo(k)-
fluoranthene 

3.0  1.6  1.5  tonnes -47.4% 
The decrease between the 2021 and 2022 submissions is 
driven by revisions to domestic wood consumption estimates 
in DUKES. 
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Pollutant 

2021 

Submission 
2019 

2022 

Submission 

2019 

2022 

Submission 

2020 

Units 

(%change 

for 2019) 

values) 

Comment/Explanation (changes between the 

2021 and 2022 CLRTAP Submissions) 

Indeno (1,2,3-cd) 
pyrene 

4.6  2.2  2.1  tonnes -53.0% 
The decrease between the 2021 and 2022 submissions is 
driven by revisions to domestic wood consumption estimates 
in DUKES. 

HCB 42.0  41.6  42.8  kg -0.8% 
The decrease between the 2021 and 2022 submissions is 
driven by revisions to domestic wood consumption estimates 
in DUKES. 
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The National Atmospheric Emission Inventory is prepared by a Ricardo Energy & Environment-led 
consortium under the National Atmospheric Emissions Inventory contract to the Department for 
Business, Energy and Industrial Strategy (BEIS). 

 

Technical enquiries should be directed to: 

 

Mr. Ben Richmond 

Ricardo Energy & Environment 

The Gemini Building, Fermi Avenue, Harwell 

Didcot, OX11 0QR 

E-mail: Ben.Richmond@ricardo.com  

 

UK policy enquiries should be directed to: 

 

Ms. Jennifer Cottingham 

Emissions Science 

Air Quality and Industrial Emissions 

Environmental Quality  

Department for Environment, Food and 
Rural Affairs (Defra) 

Horizon House, Deanery Road, Bristol, BS1 
5AH 

E-mail: aqevidence@defra.gov.uk  

 

For non-agricultural and non-combustion emission sources, NH3 emission estimates and NH3 mapping 
information are provided by the Centre for Ecology and Hydrology (UKCEH) Edinburgh. 

NH3 emissions from agriculture are provided to Defra under a separate contract by a consortium led 
by Rothamsted Research in Okehampton, Devon. 

Emissions from rail are provided by Aether, Oxford. 

A copy of this report and related documentation may be found on the NAEI website maintained by 
Ricardo Energy & Environment on behalf of BEIS and Defra: https://naei.beis.gov.uk/ 

Ricardo Energy & Environment is a trading name of Ricardo-AEA Ltd. 

mailto:Anne.Misra@ricardo.com
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnaei.beis.gov.uk%2F&data=02%7C01%7CAnne.Misra%40ricardo.com%7C9b970bb8f59a4d2b54a708d7c3ac28d5%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C637193016496499937&sdata=OY2YJdm1GHb9Z4LCwm8kMMvVpFi%2BTERxtv7UX4aZXT0%3D&reserved=0
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II Glossary 

Emission Units 

Pollutant emissions are presented using a number of different mass and / or toxicity units, according 
to convenience, with specific reporting protocols including: 

¶ NOX emissions are quoted in terms of NOX as mass of NO2.  

¶ SOX emissions are quoted in terms of SOX as mass of SO2.  

¶ PCDD and PCDF are quoted in terms of mass but accounting for toxicity of the mixtures 
of congeners. This is the International Toxic Equivalents for dioxins and furans only (I-
TEQ). The concept of TEQ is explained further in the UNEP Toolkit (UNEP 2013). Pollutant 
emissions are quoted as mass of the full pollutant unless otherwise stated, e.g. NH3 
emissions are mass of NH3 and not mass of the N content of the NH3 (NH3-N).  

Table ES 1-3 Abbreviations for Chemical Compounds covered in the NAEI 

Chemical Name Abbreviation 
Nitrogen Oxides NOX*  

Sulphur Dioxide SOX**  
Carbon Monoxide CO 
Non-Methane Volatile Organic Compounds NMVOC 
Black Smoke 
Black Carbon 

BS 
BC 

Particulates < 10 mm PM10 

Particulates < 2.5 mm PM2.5 

Particulates < 1 mm PM1.0 

Particulates < 0.1 mm PM0.1 

Total Suspended Particulates TSP 
Ammonia NH3 
Hydrogen Chloride HCl 
Hydrogen Fluoride HF 
Lead Pb 
Cadmium Cd 
Mercury Hg 
Copper Cu 
Zinc Zn 
Nickel Ni 
Chromium Cr 
Arsenic As 
Selenium Se 
Vanadium V 
Beryllium Be 
Manganese Mn 
Tin Sn 
Polycyclic Aromatic Hydrocarbons PAH 
Benzo[a]pyrene B[a]P 
Benzo[b]fluoranthene B[b]F 
Benzo[k]fluoranthene B[k]F 
Indeno(1,2,3-cd)pyrene I[123-cd]P 
Polychlorinated dibenzo-p-dioxins/ Polychlorinated 
dibenzofurans 

PCDD/PCDF 

Polychlorinated Biphenyls PCBs 
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Chemical Name Abbreviation 
Hexachlorocyclohexane HCH 
Pentachlorophenol PCP 
Hexachlorobenzene HCB 
Short-chain chlorinated paraffins SCCP 
Polychlorinated Naphthalene PCN 
Polybrominated diphenyl ethers PBDE 
Sodium Na 
Potassium K 
Calcium Ca 
Magnesium Mg 

*NOX as NO2 
** SOX as SO2 
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ESIG   European Solvents Industry Group  

EU  European Union 
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IIR   Informative Inventory Report  
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IMO  International Maritime Organization 

IPCC  International Panel on Climate Change 

IPPC  Integrated Pollution Prevention and Control 

IPPU  Industrial Process and Product Use 

ITEQ  International Toxic Equivalent 

ISSB  Iron and Steel Statistics Bureau 

kg  Kilogram(s)  

km  Kilometre(s)  

kph  Kilometres per hour 

kt  Kilotonne(s) 

LAPC  Local air pollution control 

LCP  Large Combustion Plant 

LCPD   Large Combustion Plant Directive  

LEZ   Low Emission Zone  

LF  typical Load Factor 

LFG  LandFill Gas 

LGV  Light Goods Vehicles 

LOSP  Light organic solvent preservative 

LPG  Liquefied petroleum gas 

LPS  Large Point Source 

LRC   London Research Centre  

LRQA  Lloyds Register Quality Assurance 

LSOA  Lower Super Output Area 

LTO  Landing & Take Off 

LULUCF  Land Use, Land-Use Change and Forestry  

MANDE  Manure analysis database 

MBT  Mechanical Biological Treatment 

MCGA  Maritime and Coastguard Agency 

MCP  Medium Combustion Plant 

MDO  Marine Diesel Oil 

ME  Metabolizable energy 

µg  Microgram 

http://unfccc.int/land_use_and_climate_change/lulucf/items/3060.php
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MoD  Ministry of Defence 

MMO  Marine Management Organisation 

MMR  Monitoring Mechanism Regulation 

MPA   Mineral Products Association  

MSDS  Material Safety Data Sheets 

MSOA  Middle layer Super Output Area 

MSW  Municipal Solid Waste 

Mt  Megatonne(s) 

Mtherms Megatherms 

MW  Megawatt 

MWth  Megawatt thermal 

N   Nitrogen 

NA  Not Applicable  

NAEI  National Atmospheric Emissions Inventory 

NAPCP  National Air Pollutant Control Programme 

NAQS  National Air Quality Standard 

NCSC   National Center for Climate Change Strategy and International Cooperation  

NCV  Net Calorific Value 

NE  Not Estimated 

NECD  National Emission Ceilings Directive 

NECR  National Emission Ceilings Regulations 

NFR19  2019 Reporting Guidelines Nomenclature For Reporting 

NGL  Natural Gas Liquid 

NH3-N  Ammonia concentration as nitrogen 

NHN  National Household Model 

NHS  National Health Service 

NIEA  Northern Ireland Environment Agency 

NIPI  Northern Ireland Pollution Inventory 

NIR  National Inventory Report 

NMVOC  Non-methane volatile organic compound 

NR  Not Reported 

NRMM   Non-Road Mobile Machinery  
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NRTY  National Rail Trends Yearbook 

NRW  Natural Resources Wales 

NT  National Totals 

OECD  Organisation for Economic Co-operation and Development 

OFWAT  The Water Industry Regulator for England and Wales 

OGA  Oil and Gas Authority 

OGUK  Oil and Gas UK (formerly UKOOA) 

ONS  Office for National Statistics 

OPG  Other petroleum gases 

OPRED  Offshore Petroleum Regulator for Environment and Decommissioning 

OPTIS  Offshore Platform and Terminal Inventory System 

ORR  Office of Rail and Road 

OT(s)  Overseas Territories 

PAH  Polycyclic Aromatic Hydrocarbons 

PCM  Pollution Climate Mapping 

PI  Pollution Inventory (of the Environment Agency and Natural Resources Wales) 

PJ  Petajoule 

POC  Port of call 

POPs  Persistent Organic Pollutants 

PPC  Pollution Prevention and Control 

ppm  Parts per million 

PPRS  Petroleum Production Reporting System 

PRODCOM Production Communautaire 

PSDH  Project for the Sustainable Development of Heathrow 

Q  Quarter of the Year 

QA/QC  Quality assurance and quality control 

RASCO  Regional Air Services Co-ordination 

RCEP  Royal Commission on Environmental Pollution 

RDF  Refuse-Derived Fuel 

RE  Revised Estimates 

REM   Rail Emissions Model  

RESTATS Renewable Energy Statistics (published by BEIS) 
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RFT  Robust Farm Type 

RSSB  Rail Safety and Standards Board 

RVP  Reid Vapour Pressure 

SCP  Small combustion plant 

SCR   Selective Catalytic Reduction  

SECA  Sulphur Emission Control Area 

SED   Solvent Emissions Directive 

SEPA  Scottish Environmental Protection Agency 

SICE   Science and Innovation Climate and Energy  

SMMT  Society of Motor Manufacturers and Traders 

SPRI  Scottish Pollutant Release Inventory 

SSF  Solid Smokeless Fuel 

SWA  Scotch Whisky Association 

t  Tonne(s)  

TAN  Total ammoniacal nitrogen 

TCCCA   Transparency, Completeness, Consistency, Comparability and Accuracy  

TERT  Technical Expert Review Team 

TFEIP  Task Force on Emission Inventories and Projections 

TfL   Transport for London  

THC  Total Hydrocarbons 

TPM  Total Particulate Matter 

TSP  Total Suspended Particulate 

TRL  Transport Research Laboratory 

U  Urea 

UK  United Kingdom 

UK-PRTR Pollutant Release and Transfer Register 

UKCEH  United Kingdom Centre for Ecology and Hydrology 

UKOOA  UK Offshore Operators Association (now Oil and Gas UK)  

UKPIA  UK Petroleum Industries Association 

ULEZ  Ultra-Low Emission Zone 

ULSD  Ultra-low Sulphur Diesel 

ULSP  Ultra-low Sulphur Petrol 
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UNECE  United Nations Economic Commission for Europe 

UNFCCC  United Nations Framework Convention on Climate Change  

US EPA  United States Environment Protection Agency 

vkm  Vehicle kilometre(s) 

WEI  Welsh Emissions Inventory 

WWT  Wastewater treatment 

WWW  World Wide Web 
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1. Introduction 

This chapter provides an overview of the management and delivery of the UK National Atmospheric 
Emissions Inventory (NAEI) programme, including: 

¶ Section 1.1 summarises the scope of the inventory and the reporting requirements. 

¶ Section 1.2 describes the institutional arrangements that underpin the inventory 
activities. 

¶ Section 1.3 summarises the process of inventory preparation, providing an overview of 
data management throughout the annual inventory cycle. 

¶ Section 1.4 provides a summary of compilation methods and inventory input data. 

¶ Section 1.5 provides the results from a key category analysis. This identifies the sources 
which make the most important contributions to the emissions totals and trends. 

¶ Section 1.6 summarises the inventory QA/QC system, including insight into inventory 
data quality objectives, key QA/QC activities and the roles and responsibilities within the 
inventory team. 

¶ Section 1.7 summarises the results from the uncertainty analysis across a range of the 
pollutants in the NAEI. 

¶ Section 1.8 gives an overview of the completeness assessment that is conducted every 
year. 

1.1. National Inventory Background 

1.1.1. UK Inventory Reporting Scope: Pollutants & Timeseries 

The UK National Atmospheric Emissions Inventory (NAEI) comprises annual pollutant emission 
estimates from 1970 to the most current inventory year for the majority of pollutants. A number of 
pollutants are estimated only from 1990 or 2000 to the most current inventory year due to the lack of 
ŀŘŜǉǳŀǘŜ Řŀǘŀ ǇǊƛƻǊ ǘƻ ǘƘŜǎŜ ŘŀǘŜǎΣ ōǳǘ ǘƘƛǎ ŘƻŜǎ ƴƻǘ ŀŦŦŜŎǘ ǘƘŜ ¦YΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳōƳƛǘ ŀ Ŧǳƭƭ ŀƴŘ 
complete submission under the Convention on Long-Range Transboundary Air Pollution (CLRTAP) and 
National Emissions Ceilings Regulations (NECR) 2018 (which transposed the EU National Emission 
Ceilings Directive 2016/2284/EU into UK law). The pollutants that are reported under CLRTAP and 
NECR are highlighted in Table 1-2. Black Carbon and nine heavy metals are reported on a voluntary 
basis.  

Inclusion of additional pollutants in the inventory is usually a result of new legislation that sets limits 
on total emissions and/or requires the reporting of quantitative information on pollutant emissions. 
Further, the UK government takes a proactive approach to review and enhance where necessary the 
scope of the NAEI, in order to support research and UK policy development (see Section 1.2 on the 
Institutional Arrangements for Inventory Preparation). 

As a result, the NAEI data set includes emission estimates of pollutants which are not currently 
required by international or national reporting obligations, but which are of use to the research 
community. For example, the UK compiles emission inventories for base cations (sodium, potassium, 
calcium and magnesium), to enable air pollution modellers to better recreate real-world atmospheric 
processes, and to generate more accurate estimates for the impact of acidic gases on human health 
and the environment. The scope of pollutants that are compiled in the NAEI is listed in Table 1-1 
 Scope of NAEI Reporting: Pollutants by Type, Timeseries. 
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The NAEI is subject to continuous improvement. Potential improvements to data sources, method 
options and reporting outputs are identified through QA activities such as peer, bilateral and expert 
reviews, or are identified and logged by the UK Inventory Agency experts as part of the routine annual 
compilation process. A list of potential improvements is then compiled and reviewed by the UK 
Government, the Inventory Agency and other stakeholders every six to twelve months to generate a 
prioritised list of improvement tasks. Improvements may then be implemented (depending on 
resources) in time for the next inventory cycle. 

Table 1-1  Scope of NAEI Reporting: Pollutants by Type, Timeseries 

Pollutant 
Reported under 
CLRTAP/NECR 

Inventory 
Timeseries1 

Type of 
Pollutant2 

Nitrogen Oxides V 1970-2020 
NAQS, AC, IGHG, 
O, E 

Sulphur Dioxide V 1970-2020 NAQS, AC, IGHG 

Carbon Monoxide V 1970-2020 NAQS, O, IGHG 

Non-Methane Volatile Organic 
Compounds * 

V 1970-2020 NAQS, O, IGHG 

Black Smoke  1970-2020 NAQS 

Black Carbon V 1970-2020 - 

Particulates < 10 mm V 1970-2020 NAQS 

Particulates < 2.5 mm V 1970-2020 NAQS 

Particulates < 1 mm  1970-2020 - 

Particulates < 0.1 mm  1970-2020 - 

Total Suspended Particulates V 1970-2020 - 

Ammonia V 1980-2020 AC, E 

Hydrogen Chloride  1970-2020 AC 

Hydrogen Fluoride  1970-2020 AC 

Lead V 1970-2020 NAQS, TP 

Cadmium V 1970-2020 TP 

Mercury ** V 1970-2020 TP 

Copper V 1970-2020 TP 

Zinc V 1970-2020 TP 

Nickel ** V 1970-2020 TP 

Chromium ** V 1970-2020 TP 

Arsenic V 1970-2020 TP 

Selenium V 1970-2020 TP 

Vanadium  1970-2020 TP 

Beryllium  2000-2020 TP 

Manganese  2000-2020 TP 

Tin  2000-2020 TP 

Polycyclic Aromatic Hydrocarbons * V 1990-2020 TP 

PCDDs and PCDFs V 1990-2020 TP 

Polychlorinated Biphenyls * V 1990-2020 TP 

Hexachlorocyclo-hexane (HCH)3  1990-2020 TP 

Pentachlorophenol  1990-2020 TP 

Hexachlorobenzene V 1990-2020 TP 

Short-chain chlorinated paraffins  1990-2020 TP 

Polychlorinated Naphthalene  NE TP 

Polybrominated diphenyl ethers  SE TP 

Sodium  1990-2020 BC 

Potassium  1990-2020 BC 

Calcium  1990-2020 BC 

Magnesium  1990-2020 BC 
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1 An explanation of the codes used for timeseries: 
SE ! ά{ƛƴƎƭŜ 9Ƴƛǎǎƛƻƴέ ƴƻǘ ŀǘǘǊƛōǳǘŜŘ ǘƻ ŀ ǎǇŜŎƛŦƛŎ ȅŜŀǊ   
NE άbƻǘ 9ǎǘƛƳŀǘŜŘέ  
2 An explanation of the codes used for pollutant types: 

O Ozone precursor 
AC Acid gas  
BC Base cation 
IGHG Indirect Greenhouse Gas 

NAQS National Air Quality Standard/Local Air Quality Management pollutant 
TP IŜŀǾȅ ƳŜǘŀƭǎ ŀƴŘ thtǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά¢ƻȄƛŎ 
 tƻƭƭǳǘŀƴǘǎέ όŀƭǘƘƻǳƎƘ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ŀƭǎƻ ƘŀǾŜ ǘƻȄƛŎ ǇǊƻǇŜǊǘƛŜǎύ 
E Eutrophying pollutant 

3 Total HCH is dominated by lindane, an organochlorine chemical variant of HCH that has been used as an agricultural 
insecticide. 
* The inventory also makes emission estimates of the individual compounds within this group of compounds. 
** Metals for which the inventory makes emission estimates for each of the chemical form of the emissions 

1.1.2. International and Domestic Reporting Requirements: NECR and CLRTAP 

The UK Air Pollutant Inventory programme (which is part of the NAEI programme), managed by the 
Department for Environment, Food and Rural Affairs (Defra), is responsible for submitting the official 
UK emissions datasets to the public under the NECR and to the UNECE Secretariat under the CLRTAP. 

The NECR7 set emission reduction commitments (ERCs) for the total emissions of NOX, SOX, NMVOC, 
NH3 and PM2.5 in 2020 and 2030. The 2010 emission ceilings for NOX, NMVOC, NH3 and SOX, in the 
NECR and Gothenburg Protocol, apply up to the end of 2019 and are then superseded by the 2020 
ERCs. The NECR pollutants contribute to acidification and eutrophication of ecosystems whilst also 
playing a major role in the formation of ground-level ozone. Under the NECR and Gothenburg 
Protocol, the UK is required to prepare and annually update national emissions inventories for these 
and a number of other air pollutants.  

The 2022 NAEI submission shows the UK is compliant with all 2020 domestic and international 

emission ceilings for NOX, PM2.5 , NMVOCs and SOX. The UK has prepared an adjusted inventory for 

ammonia (NH3) which, at the time of writing, has been submitted to the UNECE for scrutiny. If 

approved, this adjustment will reduce emissions to below the 2020 ceiling as explained in Chapter 10. 

The UK Government published its Clean Air Strategy8 in 2019 setting out how it will work towards its 

2020 and 2030 ERCs.  

The 2022 NECR submission uses the latest CLRTAP reporting templates (as per international reporting 
guidelines), including a common scope of reporting of pollutant inventories and similar reporting 
timeframe, as shown in Table 1-2. 

The deadlines for NECR and CLRTAP are as follows: 

¶ Emission inventories - 15th February 2017 and every year thereafter; 

¶ Informative Inventory Report (IIR) - 15th March 2017 and every year thereafter; 

¶ Emission projections - 15th March 2017 and every two years thereafter;  

¶ Spatially-disaggregated emissions (gridded emissions) - 1st May 2017 and every four 
years thereafter;  

¶ Large point source (LPS) emissions - 1st May 2017 and every four years thereafter.  

CLRTAP 

There are several protocols under the CLRTAP, which require national emission estimates to be 
reported on an annual basis. The most extensive ŎƻƳƳƛǘƳŜƴǘǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ΨƳǳƭǘƛ-ǇƻƭƭǳǘŀƴǘΩ 

 
7 https://www.legislation.gov.uk/uksi/2018/129/contents/made 
8 https://www.gov.uk/government/publications/clean-air-strategy-2019  

https://www.gov.uk/government/publications/clean-air-strategy-2019
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protocol (the so-called Gothenburg Protocol agreed in November 1999 and revised in 2014), but there 
are also reporting requirements included in the Heavy Metals Protocol and Persistent Organic 
Pollutants Protocol. The 2022 NAEI submission under the NECR and Gothenburg Protocol has been 
compiled in line with the revised Gothenburg Protocol Guidance9.  

The pollutants required for reporting under the CLRTAP and the NECR are listed in Table 1-2 below. 

Table 1-2  Summary of annual reporting requirements for estimating and reporting emissions 
under the CLRTAP and NECR 

Group Pollutant 
Required 
reporting years 

Reported years in 
2022 UK submission 

Main 
Pollutants 

Nitrogen Oxides 

1990 - reporting 
year minus 2 

1990-2020 

Sulphur Dioxide 

Carbon Monoxide 

Non-Methane Volatile Organic 
Compounds 

Ammonia 

Particulate 
Matter 

Particulates < 10 mm  

2000 - reporting 
year minus 2 

1990-2020 
Particulates < 2.5 mm  

Total Suspended Particulates 

Black Carbon (voluntary)  

Priority 
Heavy 
Metals 

Lead 
1990 - reporting 
years minus 2 

1990-2020 Cadmium 

Mercury 

Other Heavy 
Metals 

Copper (voluntary) 

1990 - reporting 
year minus 2 

1990-2020 

Zinc (voluntary) 

Nickel (voluntary) 

Chromium (voluntary) 

Arsenic (voluntary) 

Selenium (voluntary) 

Persistent 
Organic 
Pollutants 

Benzo[a]pyrene 

1990 - reporting 
year minus 2 

1990-2020 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Indeno(1,2,3-cd)pyrene 

PCDD/PCDFs 

Polychlorinated Biphenyls 

Hexachlorobenzene  

Activity data 
by source 
category 

 
1990 - reporting 
year minus 2 

1990-2020 

Emission Projections and Spatially Referenced Data Submissions: 

Every two years, starting in 2019, under the NECR, the UK must report projected emissions for key 
pollutants SOX, NOX, NMVOC, NH3, PM2.5, and BC if available, for the years 2020 (not required as of the 
2022 submission), 2025 and 2030 and, where available, also for 2040 and 2050. In contrast, 
projections for the same pollutants and years must be reported to the CLRTAP every four years 
(starting in 2015). The UK voluntarily reports the emission projections on an annual basis. The emission 
projections reported here take account of firm and funded measures that are already in place as far 
as that is possible i.e. where data is available. The projections therefore do not reflect measures which 

 
9http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf  

http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf
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are still in development from the Clean Air Strategy, Net Zero Strategy or 2019 National Air Pollutant 
Control Programme (NAPCP). 

Starting in 2017, the UK must report spatially allocated emissions (gridded data) and emissions from 
large point sources every four years as defined in Section A of Annex VI to the CLRTAP Reporting 
Guidelines. As requested by the Centre on Emission Inventories and Projections (CEIP) the gridded 
emissions do not include emissions from large-point sources, which are reported separately. The UK 
will be reporting updated gridded data in its 2022 submission. 

A summary of the 2 yearly and 4-yearly reporting requirements, and the UK provision, is included in 
Table 1-3 below. 

Table 1-3  Summary of two yearly and four yearly reporting requirements for estimating and 
reporting emissions under the CLRTAP and the NECR 

Group Pollutant 
Required reporting 
years starting in 2017 

Reported years in 
the 2022 UK 
submission 

Gridded data in the 
new EMEP grid (0.1° × 
0.1° long-lat) 

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

Every four years for 
reporting year minus 2 
(X-2) as from 2017 

Not Reported 

Emissions from large-
point sources (LPS) 

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

Every four years for 
reporting year minus 2 
(X-2) as from 2017 

Not Reported 

Projected emissions 
SOX, NOX, NH3, 
NMVOC, PM2.5, BC 
(voluntary) 

NECR: report every two 
years from 2017 
onwards, for years 
2020, 2025, 2030, (2040 
and 2050 if available) 
CLRTAP: report every 
four years from 2015 
onwards, for years 
2020, 2025, 2030, (2040 
and 2050 if available) 

Not Reported 

Quantitative 
information on 
parameters 
underlying emission 
projections 

 

Reported for the 
projection target year 
and the historic year 
chosen as the starting 
year for the projections 

Not Reported 

Table 1-4 to The UK projections have not been updated in the 2022 submission, as a result, Table 1-6 
shows the progress towards 2030 ERCs from the 2021 submission. 

 

Table 1-6 provide a summary of the emission targets set under the NECR and Gothenburg Protocol. 
Based on the current 2022 submission, the UK met its 2020 targets for NOX, PM2.5 , NMVOCs and SOX. 
The UK has prepared an adjusted inventory for ammonia which, at the time of writing, has been 
submitted to the UNECE for scrutiny. If approved, this adjustment will reduce emissions to below the 
2020 ceiling.  
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Under both the NECR and Gothenburg Protocol, an adjustment mechanism has been established to 
address some of the issues associated with the incorporation of additional sources or revised methods 
within emissions inventories after national emission reduction commitments have been set. For the 
2022 submission, the UK has submitted an inventory adjustment application for NH3 which is pending 
approval (see further details in Chapter 10, Adjustment).  

Table 1-4  Comparison of UK 2020 national emissions with 2020 NECR Emission Reduction 
Commitments for UK 

Pollutant NH3
b 

NOx (as NO2) 
(exclude 3B and 3D)c SOx (as SO2) 

NMVOC (exclude 
3B and 3D)b PM2.5 

2005 National Total, 
kilotonnes 

280 1737 788 1125 121 

2020 National Total, 
kilotonnes 

259 675 136 655 80 

Emission reduction 
commitment 

8% 55% 59% 32% 30% 

2020 target, kilotonnesa 258 782 323 765 85 

Progress to date towards 
2020 reductions 

93% 111% 140% 131% 113% 

Exceedance of, or 
amount below, 2020 
targets, kilotonnes 

1.6 -106.6 -186.9 -110.0 -4.9 

 a The 2020 and 2030 emission targets have been calculated using the 2005 emissions of the current inventory submission 
as the base year.  

b NH3 emissions are in compliance with the 2020 emissions target when adjustments outlined in chapter 10  are taken into 
account. 
c  Under the NECR, NMVOCs and NOX emissions from 3B and 3D are not accounted in the National Total for the purpose of 
complying with the 2020 (or 2030) emission reduction commitments.  
 

Table 1-5 Comparison of UK 2020 national emissions with 2020 Gothenburg Protocol Emission 
Reduction Commitments for UK 

Pollutant NH3 NOX (as NO2)b SOX (as SO2) NMVOCb PM2.5 

2005 National Total, kilotonnes 
280 1768 788 1240 121 

2020 National Total, kilotonnes 
259 702 136 785 80 

Emission reduction commitment 8% 55% 59% 32% 30% 

2020 target, kilotonnesa 258 796 323 843 85 

Progress to date towards 2020 
reductions 

93% 110% 140% 115% 113% 

Exceedance of, or amount below, 
2020 targets, kilotonnes 

1.6 -93.2 -186.9 -58.3 -4.9 

a The 2020 and 2030 emission targets have been calculated using the 2005 emissions of the current inventory submission 
as the base year. 
b Under the Gothenburg Protocol, NMVOCs and NOX emissions from 3B and 3D are included in the National Total for the 
purpose of complying with the 2020 emission reduction commitments.  
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The UK projections have not been updated in the 2022 submission, as a result, Table 1-6 shows the 
progress towards 2030 ERCs from the 2021 submission. 

 

Table 1-6  Comparison of UK 2019 national emissions with 2030 NECR emission targets (Emission 
values have been rounded) 

 a The 2020 and 2030 emission targets have been calculated using the 2005 emissions of the 2021 inventory submission as 
the base year.  
c Under the NECR, NMVOCs and NOX emissions from 3B and 3D are not accounted in the National Total for the purpose of 
complying with the 2020 and 2030 emission reduction commitments.  

In addition to the reporting under the NECR and the CLRTAP, the National Atmospheric Emissions 
Inventory (NAEI) reports GHG emissions to the United Nations Framework Convention on Climate 
Change (UNFCCC). This is to comply with UNFCCC reporting requirements and Kyoto Protocol 
commitments on behalf of the UK Government. There are some differences between the scope of 
emissions that must be reported for each of the NECR, CLRTAP and UNFCCC. The major differences 
between the source sector coverage are highlighted in Table 1-7, although there are also differences 
in the geographical coverage (see Section 1.1.4). 

Table 1-7  Scope of UK Emissions Inventory Reporting under the CLRTAP, NECR and UNFCCC 

Sector category CLRTAP/NECR (included) UNFCCC (included) 
Domestic aviation (cruise) No Yes 

International aviation (LTO) Yes No 

1.1.3. Emission Sources Reported in the NAEI 

In principle, the NAEI makes estimates of all GHG and air pollutant emissions to the atmosphere at the 
highest level of disaggregation possible. However, in accordance with international guidelines10 on 
emissions inventory reporting, there are a number of known sources that are excluded from the 
inventory emission estimates: 

 
10http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf  

Pollutant NH3 NOX (as 
NO2) 
(exclude 3B 
and 3D)c 

SOX (as SO2) NMVOC 
(exclude 
3B and 
3D)c 

PM2.5 

2005 National Total, 
kilotonnes 

277.62 1698.17 793.75 1074.86 129.16 

2019 National Total, 
kilotonnes 

271.85 807.33 163.39 700.01 108.71 

2030 Emission reduction 
commitment 

16% 73% 88% 39% 46% 

2030 target emission, 
kilotonnesa 

233.20 458.51 95.25 655.66 69.74 

Progress to date towards 
2030 reductions 

13% 72% 90% 89% 34% 

Emission reduction required 
from 2019, kilotonnes 

38.65 348.83 68.14 44.34 38.97 

Projected 2030 National 
Total, kilotonnes 

280.89 548.40 149.34 647.56 101.08 

Exceedance of, or amount 
below, 2030 ERC, kilotonnes 

47.68 89.89 54.09 -8.10 31.33 

http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf
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¶ Natural sources are not included in the national totals (although estimates of some 
sources are made). Only anthropogenic emission sources are reported. 

¶ The NAEI reports only primary source emissions to atmosphere (as per international 
guidelines). Consequently, re-suspension of particulate matter is not included in the 
national totals (although estimates for some re-suspension terms are made) or any 
secondary pollutants, such as tropospheric ozone. 

¶ Cruise emissions from civil and international aviation are not included in the national 
totals (only estimates from landing and take-off (LTO) for civil and international aviation 
are included in the national totals). 

¶ 9ǎǘƛƳŀǘŜǎ ƻŦ άLƴǘŜǊƴŀǘƛƻƴŀƭέ ŜƳƛǎǎƛƻƴǎ ǎǳŎƘ ŀǎ ǎƘƛǇǇƛƴƎ ŀǊŜ ƳŀŘŜ ŀƴŘ ǊŜǇƻǊǘŜŘ ŀǎ 
memo items (i.e. excluded from the UK national totals).  

Assessing the completeness of the emissions inventory, and the use of validation studies are explained 
under the Quality Assurance and Quality Control sections of this report (Section 1.6). 

1.1.4. Geographical Scope  

The geographical coverage of the emissions data in this report is the UK plus Gibraltar. Emissions from 
any other UK Overseas Territories (OTs), and Crown Dependencies (CDs) are excluded.  

Under the UNFCCC11, GHG emissions from the UK CDs and OTs who have ŎƘƻǎŜƴ ǘƻ ƻǇǘ ƛƴ ǘƻ ǘƘŜ ά¦Y 
ǳƳōǊŜƭƭŀ ŀƎǊŜŜƳŜƴǘέ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƴŀǘƛƻƴŀƭ ǘƻǘŀƭǎΦ ¢Ƙƛǎ ƭŜŀŘǎ ǘƻ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǘƘŜ NOX, SOX, 
NMVOCs and CO emissions reported under the NECR/CLRTAP and the UNFCCC, where they are 
reported as indirect GHGs.  

1.2.  Institutional Arrangements for Inventory Preparation 

The NAEI is maintained under contract to the Science and Innovation for Climate and Energy (SICE) 
Division at the Department for Business, Energy and Industrial Strategy (BEIS) and the National Air 
Quality and Industrial Emissions Evidence Team of the Department for Environment, Food and Rural 
Affairs (Defra). The NAEI is also co-funded by the Scottish Government (SG), the Welsh Government 
(WG) and the Northern Ireland Department of Agriculture, Environment and Rural Affairs (DAERA).  

The UK emission inventories are compiled and maintained by the NAEI consortium, led by Ricardo 
Energy & Environment (the Inventory Agency). 

Rothamsted Research compiles emissions of air quality pollutants and GHGs from agricultural 
emission sources under a separate contract to Defra. Rothamsted Research provides the agriculture 
inventory data and supporting documentation to Ricardo Energy & Environment for inclusion within 
the NAEI submissions.  

An overview of the organisational structures, roles and responsibilities within the NAEI is provided in 
Figure 1-1 below. The figure also illustrates the data flow from official statistical datasets, other data 
provider organisations through the inventory compilation system and NAEI database to the main 
international reporting outputs. 

For a summary of Key Data Providers to the NAEI work programme, see section 1.3.4.2 

 
11 Under the EU Monitoring Mechanism Regulation emissions are reported for the United Kingdom and Gibraltar only. 
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Figure 1-1 Overview of the Roles within the NAEI 

 

1.2.1. Defra 

Defra is the Department ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳŜŜǘƛƴƎ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘΩǎ ŎƻƳƳƛǘƳŜƴǘǎ ǘƻ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
reporting on air quality pollutant emissions. Defra has the following roles and responsibilities: 

¶ National Level Management and Planning; 

¶ Overall control of the inventory programme development and function; 

¶ Procurement and management of contracts which deliver and report emissions 
inventories; 

¶ Development of Legal and Contractual Infrastructure; 

¶ Review and evolution of legal and organisational structure; 

¶ Implementation of legal instruments and contractual developments as required, to meet 
guidelines. 
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1.2.2. Ricardo Energy & Environment 

!ǎ ǘƘŜ ¦YΩǎ Inventory Agency, Ricardo Energy & Environment is responsible for compiling the emission 
inventories and submitting them on behalf of Defra. Other roles and responsibilities include the 
following: 

Planning 

¶ Co-ordination with Defra and BEIS to compile and deliver the NAEI to meet international 
reporting requirements and standards; 

¶ Review of current performance and assessment of required development action; 

¶ Scheduling of tasks and responsibilities of the range of inventory stakeholders to ensure 
timely and accurate delivery of emissions inventory outputs. 

Preparation 

¶ Drafting of data supply agreements with key data providers; 

¶ Review of source data and identification of developments required to improve the 
inventory data quality. 

Management 

¶ Documentation and secure archiving of data and relevant information; 

¶ Dissemination of information to NAEI stakeholders, including data providers; 

¶ Management of inventory QA/QC plans, programmes and activities across all aspects of 
the inventory. 

¶ Archiving of historic datasets (and ensuring the security of historic electronic data), 
maintaining a library of reference material. The NAEI database is backed up whenever 
the database has been changed.  

Inventory Compilation 

¶ Data acquisition, analysis, processing and reporting; 

¶ Delivery of the Informative Inventory Report (IIR) and associated datasets to time and 
quality. 

Ricardo Energy & Environment is the lead contractor in the consortium responsible for compiling and 
maintaining the NAEI and has direct responsibility for the items listed above, as well as managing the 
inputs from sub-contractors, and incorporating the inputs from other contracts directly held by other 
organisations with Defra: 

¶ Agricultural emissions of air quality pollutants are prepared by a consortium led by 
Rothamsted Research, under contract to Defra. 

Information Dissemination 

Data from the NAEI are made available to national and international bodies in a number of different 
formats and publications, including being published as official national statistics. The NAEI team also 
liaise regularly with representatives from industry, trade associations, UK Government and the 
Devolved Governments in Scotland, Wales, and Northern Ireland.  
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In addition, there is a continuous drive to enhance the information made available and accessible to 
the public. The NAEI website is updated annually, giving the most recent emissions data and other 
information such as temporal trends, new pollutants, and methodology changes.  

The NAEI web pages may be found at http://naei.beis.gov.uk/ 

The web pages are arranged to allow easy and intuitive access to the detailed emissions data, as well 
as providing general overview information on air pollutants and emissions inventories for non-experts. 
Information resources available on the NAEI web pages include: 

¶ Data Selector - Emissions data, spanning all pollutants and the entire timeseries are 
made available in numerous formats through a database. This allows extraction of 
overview summary tables, or highly detailed emissions data. The data can also be 
downloaded and manipulated via Excel based pivot tables. 

¶ Emissions Maps - Emissions of pollutants are generated as maps covering the whole UK 
and are updated annually. These are interactive maps illustrating emissions of various 
pollutants on a 1 x 1 km resolution. The maps are available as images, but in addition 
the data behind the maps can also be accessed directly from the website. An interactive 
interface to the maps may be found at http://naei.beis.gov.uk/emissionsapp/. 

¶ Reports- The most recent reports compiled by the inventory team, covering a range of 
topics and tasks undertaken as part of the NAEI programme. 

¶ Methodology- An overview of the approach used for the compilation of the NAEI is 
included on the website 

In addition, the NAEI website provides links to webpages that explain technical terms, provide ambient 
pollutant concentration data and to sites that outline the scientific interest in specific pollutants and 
emission sources. In particular, there are links to the various Defra pages containing comprehensive 
measurement data on ambient concentrations of various pollutants. The Defra air quality website can 
be found at http://uk -air.defra.gov.uk/. 

Information Archiving and Electronic Back-ups 

The UK emissions inventory team also have the responsibility of maintaining an archive of reference 
material and previously conducted work. This archive is both in paper format (held on site at the 
Ricardo Energy & Environment office in Oxfordshire), and in electronic format. 

Electronic information is held on networked servers. This allows efficient access and maintains good 
version control. The data on the servers are mirrored to a second server situated at a different location 
to ensure data security, with incremental tape backups performed to maintain currency. The data files 
(in particular the compilation data and central database) are automatically backed up whenever the 
files are changed. 

1.3.  Inventory Preparation 

1.3.1. Introduction 

Figure 1-2 shows the main elements of the NAEI system, from collection of source data from UK 

organisations through to provision of data to international organisations. Further details of these 

elements are discussed in Section 1.3.4 to Section 1.3.8.  

http://naei.beis.gov.uk/
http://naei.beis.gov.uk/emissionsapp/
http://uk-air.defra.gov.uk/
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Figure 1-2 Overview of the Inventory Preparation Process 

 

1.3.2. The Annual Cycle of Inventory Compilation 

The activities outlined above in Figure 1-2 comprise the annual cycle of NAEI delivery from data 

acquisition, method selection and development through to reporting. Each year the latest data are 

added to the NAEI and the timeseries from 1990 is updated to take account of improved data and any 

advances in the methodology used to estimate the emissions. Updating the timeseries, making re-

calculations where necessary, is an important process as it ensures that: 

¶ The post-1990 NAEI dataset/timeseries is based on the latest available data, using the most 
recent research, inventory guidance, methods and estimation models available in the UK; 

¶ The NAEI estimates for a given source are calculated using a consistent approach across the 
timeseries and the full scope of pollutants; 

¶ All of the NAEI data are subject to an annual review, and findings of all internal & external 
reviews and audit recommendations are integrated into the latest dataset. 
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This annual cycle of activity is represented schematically in Figure 1-3. It is designed to ensure that the 

NAEI data are compiled and reported to meet all quality requirements and reporting timescales of the 

UNECE, other international forums and for UK and Devolved Government publications of inventory 

data.  

Figure 1-3 The Annual NAEI Cycle in the UK 

 

1.3.3. The NAEI Compilation System 

The compilation of the NAEI requires a systematic approach to the collection and collation of statistical 

and source emission measurement information, and the subsequent calculation of comprehensive, 

coherent and comparable air emissions data to a range of users as illustrated in Figure 1-4.  


























































































































































































































































































































































































































































































































































































































































































