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Executive Summary 

This is the 15th Informative Inventory Report (IIR) from the UK National Atmospheric Emissions 

LƴǾŜƴǘƻǊȅ όb!9Lύ tǊƻƎǊŀƳƳŜΦ ¢ƘŜ ǊŜǇƻǊǘ ŀŎŎƻƳǇŀƴƛŜǎ ǘƘŜ ¦YΩǎ нлнл Řŀǘŀ ǎǳōƳƛǎǎƛƻƴ ǳƴŘŜǊ ǘƘŜ 

revised EU Directive 2016/2284/EU on National Emissions Ceilings (NECD)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 NECD and the CLRTAP.  

The scope of emissions reported under the CLRTAP covers anthropogenic emissions to atmosphere 

from the UK and Gibraltar from sources defined under the CLRTAP.  Reporting requirements under 

the revised NECD (which entered into force on 31 December 2016) are closely aligned with those of 

the CLRTAP, including a common scope of reporting of pollutant inventories. The UK submission to 

the NECD2 and the CLRTAP3 comprises annual emission estimates presented in Nomenclature for 

Reporting (NFR19) format, for: 

¶ Nitrogen oxides (NOx (as NO2)), carbon monoxide (CO), ammonia (NH3), sulphur dioxide 
(SOx (as SO2)), non-methane volatile organic compounds (NMVOCs), particulate matter 
(PM), persistent organic pollutants, and heavy metals (1990 to 2018). 

Both the NEC Directive and the Gothenburg Protocol to the UNECE CLRTAP set 2020 (and 2030 under 

the NECD) emission reduction commitments for NOx, SOx, NMVOCs, NH3 and PM2.5. The existing 2010 

emission ceilings for NOx, NMVOC, NH3 and SOx as agreed in the earlier NEC Directive 2001/81/EC and 

Gothenburg Protocol remain in place until 2020 when they will be superseded by the 2020 emission 

reduction commitments. In 2019, the UK Government published its Clean Air Strategy4, which set out 

how it will work towards these ambitious new emission reduction commitments. The emission 

projections reported here take account of measures in place as far as that is possible, given the data 

available, but do not reflect measures included in the Clean Air Strategy or National Air Pollutant 

Control Programme (NAPCP). 

An overview of emissions from 1990-2018 by source sector for each of these pollutants is provided in 

Figure ES.0-1 through to Figure ES.0-4. 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 
2 See https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016L2284&from=EN for Information on the NEC Directive 
(2016/2284/EU). 
3 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. 
4 https://www.gov.uk/government/publications/clean-air-strategy-2019  

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.0-1  Total UK Emissions by Source Sectors of Oxides of Nitrogen (NOx as NO2), 
 1990-2018. 
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Figure ES.0-2  Total UK Emissions by Source Sectors of Non-Methane Volatile Organic 
 Compounds (NMVOCs), 1990-2018. 
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Figure ES.0-3  Total UK Emissions by Source Sectors of Sulphur Dioxide (SOx as SO2), 1990-
 2018. 
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Figure ES.0-4  Total UK Emissions by Source Sectors Ammonia (NH3), 1990-2018. 
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Total percentage reductions in emissions of these pollutants from 1990-2018 are summarised in Table 

ES.0-1. 

Table ES.0-1  Air Quality Pollutant Emission Reductions between 1990 and 2018 

 

Pollutant % Change from 1990 to 2018 

NOx (as NO2) -73% 

SOx (as SO2) -96% 

NH3 -14% 

NMVOC -72% 

CO -79% 

PM10 -53% 

PM2.5 -54% 

 

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 guidelines5 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 ǎǳŎƘ ŀǎ ŦǊƻƳ ǎƘƛǇǇƛƴƎ ŀǊŜ ƳŀŘŜ ŀƴŘ ǊŜǇƻǊǘŜŘ ŀǎ 
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 CLRTAP6 and the UNFCCC reporting guidelines. The historical timeseries of emissions data 

from the 2018 inventory submitted under the CLRTAP and the NECD are identical.  

 

 

 

 

 
5 http://www.ceip.at/ms/ceip_home1/ceip_home/reporting_instructions/reporting_programme/  
6 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 institutional arrangements and the emission inventory compilation 
process in the UK; 

2. Present the emission estimates for each pollutant up to 2018 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 NECD 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 

NECD, 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 NECD 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 2020. The complete 2020 UK NECD and CLRTAP submission templates are available from the 

NAEI website and from the European Environment Information and Observation Network (EIONET) 

under the following folders respectively: 

¶ https://cdr.eionet.europa.eu/gb/eu/nec_revised/ 

¶ https://cdr.eionet.europa.eu/gb/un/clrtap/ 

Emission trends for key source sectors are given and discussed in Chapter 2, whilst revisions in source 

data or estimation methodology are summarised for each NFR19 source sector in 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 and some of the planned improvements that were 

outlined within the previous Informative Inventory Report (1990 to 2017) have been addressed in the 

2020 submissions. Planned improvements for future national inventory compilation cycles are 

discussed at the end of each Chapter on each NFR19 source sector.  

Table ES.0-2 compares overall emission estimates for each pollutant between the 2019 and 2020 

(current) submissions, summarising any differences in emissions for the calendar year 2017 between 

the two submissions that are associated with methodological improvements or source data revisions. 

https://naei.beis.gov.uk/data/ef-all
https://cdr.eionet.europa.eu/gb/un/clrtap/
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Table ES.0-2  UK Inventory Recalculations, comparing emissions data for calendar year 2017 between the 2019 and 2020 CLRTAP/NECD Submissions. 
Values have been rounded.  

Pollutant 
2019 
Submission 
2017 

2020 
Submission 
2017 

2020 
Submission 
2018 

Units 
(%change 
for 2017 
values) 

Comment/Explanation (changes between the 
2019 and 2020 CLRTAP Submissions) 

NOx (as NO2) 873.39 869.67 823.04 kt -0.4% 

The recalculation within the rail sector, in particular 

the revision of the Emission Factors (EFs) of diesel 

multiple unit (DMUs), resulted in a reduction of 

overall NOx emissions. For the calendar year 2012 this 

reduction accounted for an 8 kt decrease compared to 

ƭŀǎǘ ȅŜŀǊΩǎ ƛƴǾŜƴǘƻǊȅΦ !ǎ ǎǳŎƘ ǘƘŜ ¦Y ƴƻ ƭƻƴƎŜǊ 

exceeds the 2010 NECD ceiling for the calendar year 

2012. The exceedance in the calendar year 2010 still 

exists in the latest inventory.  

CO 1533.64 1531.24 1525.33 kt -0.2% 

Emissions are overall slightly lower in the latest 

inventory, mainly due to updated CO EFs for mopeds 

and motorcycles from the 2019 version of the 

EMEP/EEA Guidebook. 

NMVOC 806.86 791.27 804.06 kt -1.9% 

The most significant revision has been the use of 

newly acquired data from Euromonitor for non-

aerosol personal care and household products, which 

result in reductions in emission estimates for these 

products of 4.8 kt for 2005 and 15.4 kt for 2017. 

SOx (as SO2) 172.88 174.50 159.75 kt 0.9% 

Total UK emissions of SOx have not changed 

significantly in the latest submission. Overall 

emissions for the calendar years 2016 and 2017 are 

slightly higher compared the previous inventory 

submission, mainly driven by revisions to UK energy 

statistics (DUKES), notably for coal demand in 

industrial sectors. 
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Pollutant 
2019 
Submission 
2017 

2020 
Submission 
2017 

2020 
Submission 
2018 

Units 
(%change 
for 2017 
values) 

Comment/Explanation (changes between the 
2019 and 2020 CLRTAP Submissions) 

NH3 282.76 277.94 276.43 kt -1.7% 

Recalculations are driven by revisions to the activity 

data supplied by UKCEH, which affect agricultural and 

waste sectors. Further revisions come from changes 

to the activity data in DUKES and the inclusion of 

domestic chickens in NFR 6 (Other: domestic pets). 

TSP 398.87 414.48 413.78 kt 3.9% 

Emission estimates for construction have increased in 

the current inventory mainly due to the incorporation 

of updated road length statistics from DfT and 

inclusion of similar statistics for Northern Ireland for 

the first time.  Revisions to ONS statistics on 

construction of dwellings also increase emissions.  

PM10 169.35 172.94 174.98 kt 2.1% 

Revisions to the raw data used to calculate 

construction emissions had a varying impact in 

different years and, for example, this led to a relatively 

large increase in emissions in both 2005 and 2017, but 

much smaller increases in some years such as 2013 

and 2015.  Recalculations for industrial combustion, 

railways and tobacco use were more uniform, with 

increased emissions for the latter and decreased 

emissions for the other two.  

PM2.5 105.87 104.95 106.89 kt -0.9% 

There have been significant revisions to many sectors.  

For 1A2 & 1A3, where the recalculations have been 

primarily for industrial combustion of biomass and 

trains respectively, the estimates have decreased.  

Emission estimates have increased though for 1A4 

and 2, due to revisions for domestic combustion, 

agricultural combustion, fishing vessels, construction 
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Pollutant 
2019 
Submission 
2017 

2020 
Submission 
2017 

2020 
Submission 
2018 

Units 
(%change 
for 2017 
values) 

Comment/Explanation (changes between the 
2019 and 2020 CLRTAP Submissions) 

and tobacco use.  Overall emissions are marginally 

higher for 2005 but slightly lower for most years since, 

including 2017. 

BC 19.12 17.96 17.88 kt -6%   

Emissions in the latest inventory are lower by 1.16 kt 

for the calendar year 2017 due to recalculations 

primarily for industrial combustion of biomass, 

construction and trains respectively.  

Pb 94.61 95.63 92.83 tonnes 1.1% 

No significant recalculations. Emissions revised 

slightly upwards due to incorporation of additional UK 

Pollutant Release and Transfer Register (PRTR) and 

Scottish Pollutant Release Inventory (SPRI) data as 

well as updates to PRODCOM data for Wood 

processing (NFR 2I). 

Cd 4.05 3.88 4.05 tonnes -4%   
Revision driven by changes to DUKES for biomass in 

other industrial combustion. 

Hg 3.98 4.03 3.95 tonnes 1.2% No significant recalculations. 

As 14.97 15.04 14.60 tonnes 0.5%   

No significant recalculations. Emissions have slightly 

increased for 2017 due to revisions to underlying 

DUKES, PRODCOM and PRTR data. 

Cr 36.56 36.15 36.33 tonnes -1.1% No significant recalculations. 

Cu 270.79 270.29 269.27 tonnes -0.2% No significant recalculations. 

Ni 103.25 97.78 98.02 tonnes -5.3% 

Recalculations due to revised assumptions for electric 

arc furnaces and further DUKES revisions to 

petroleum coke used for other industrial combustion 

and fuel oil used in combustion in food, drink and 

tobacco industries. 
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Pollutant 
2019 
Submission 
2017 

2020 
Submission 
2017 

2020 
Submission 
2018 

Units 
(%change 
for 2017 
values) 

Comment/Explanation (changes between the 
2019 and 2020 CLRTAP Submissions) 

Se 10.49 8.62 8.08 tonnes -17.8%   

Revisions to 2017 are mainly due to a reduction from 

electric arc furnaces, which was caused by the 

incorporation of some data that was below the 

reporting threshold in the pollution inventory. 

Zn 465.76 463.33 459.61 tonnes -0.5% No significant recalculations. 

PCB 525.12 527.76 512.23 kg 0.5%   No significant recalculations. 

PCDD/PCDF 

(dioxins /furans) 
178.04 177.53 178.72 grams TEQ -0.3% No significant recalculations. 

benzo(a)-pyrene 7.66 7.70 8.06 tonnes 0.5%   

No significant recalculations. Emissions the latest 

inventory are slightly higher in the current inventory 

due to updates to the underlying DUKES data (wood 

used in residential combustion).  

benzo(b)-

fluoranthene 
6.91 6.96 7.31 tonnes 0.7%   

No significant recalculations. Emissions in the latest 

inventory are slightly higher in the current inventory 

due to updates to the underlying DUKES data (wood 

used in residential combustion).  

benzo(k)-

fluoranthene 
2.87 2.89 3.01 tonnes 0.7%   No significant recalculations. 

Indeno (1,2,3-cd) 

pyrene 
4.45 4.47 4.65 tonnes 0.5%   No significant recalculations. 

HCB 36.05 36.98 39.78 kg 2.6%   

Small recalculation of the second largest sector 

'Agricultural pesticide use - chlorothalonil use'. The 

value for 2017 is not available and as such was gap 

filled using the 2016 and 2018 value this year. Last 

ȅŜŀǊΩǎ нлмт ǾŀƭǳŜ ǿŀǎ ǊƻƭƭŜŘ ŦǊƻƳ ǘƘŜ нлмс Ǿŀƭǳe in 

the absence of actual data, i.e. 2016 and 2017 were 

identical.  
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Technical enquiries should be directed to: 
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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.  

Table ES.0-3 Abbreviations for Chemical Compounds covered in the UK Air Quality Inventory 

Chemical Name Abbreviation 

Nitrogen Oxides NOx as NO2 

Sulphur Dioxide SOx as SO2 

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 
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Chemical Name Abbreviation 
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 

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 

 



  
Contents 

Ricardo Energy & Environment  15 

III Contents 

EXECUTIVE SUMMARY ...................................................................................................................... 1 

I CONTACTS AND ACKNOWLEDGEMENTS ............................................................................. 12 

II GLOSSARY........................................................................................................................... 13 

III CONTENTS .......................................................................................................................... 15 

IV FIGURES .............................................................................................................................. 18 

V TABLES  ............................................................................................................................... 19 

VI ACRONYMS AND DEFINITIONS ........................................................................................... 23 

1 INTRODUCTION .................................................................................................................. 31 

1.1 NATIONAL INVENTORY BACKGROUND .......................................................................................... 31 
1.2 INSTITUTIONAL ARRANGEMENTS FOR INVENTORY PREPARATION ........................................................ 40 
1.3 INVENTORY PREPARATION ......................................................................................................... 44 
1.4 METHODS AND DATA SOURCES .................................................................................................. 51 
1.5 KEY SOURCE ANALYSIS.............................................................................................................. 61 
1.6 QUALITY ASSURANCE AND QUALITY CONTROL ............................................................................... 63 
1.7 UNCERTAINTY EVALUATION ....................................................................................................... 88 
1.8 NOTATION KEYS IN THE UK INVENTORIES ..................................................................................... 98 

2 EXPLANATION OF KEY TRENDS ......................................................................................... 104 

2.1 INTRODUCTION ..................................................................................................................... 104 
2.2 UK EMISSION TRENDS FOR KEY POLLUTANTS............................................................................... 105 
2.3 UK EMISSION TRENDS FOR KEY SOURCE SECTORS ........................................................................ 130 

3 NFR19 1: ENERGY ............................................................................................................. 143 

3.1 NFR19 1A1: COMBUSTION IN THE ENERGY INDUSTRIES ................................................................ 143 
3.2 NFR19 1A2: MANUFACTURING INDUSTRIES AND CONSTRUCTION................................................... 161 
3.3 NFR19 1A3: TRANSPORT ....................................................................................................... 171 
3.4 NFR19 1A4: COMBUSTION IN THE RESIDENTIAL /  COMMERCIAL /  PUBLIC SECTORS ............................ 233 
3.5 NFR19 1B1 & 1B2: FUGITIVE EMISSIONS FROM FUELS ................................................................ 241 

4 NFR19 2: INDUSTRIAL PROCESSES .................................................................................... 252 

4.1 CLASSIFICATION OF EMISSION SOURCES AND ACTIVITIES ................................................................ 252 
4.2 ACTIVITY DATA ...................................................................................................................... 258 
4.3 METHODOLOGY FOR MINING AND QUARRYING (NFR19 2A5A) ....................................................... 261 
4.4 METHODOLOGY FOR CONSTRUCTION (NFR19 2A5B) ................................................................... 261 
4.5 METHODOLOGY FOR FLETTON BRICKS (NFR19 2A6) .................................................................... 262 
4.6 METHODOLOGY FOR CHEMICAL PROCESSES (NFR19 2B) ............................................................... 263 
4.7 METHODOLOGY FOR IRON & STEEL PROCESSES (NFR19 2C1)......................................................... 265 
4.8 METHODOLOGY FOR ALUMINIUM PROCESSES (NFR19 2C3) .......................................................... 266 
4.9 METHODOLOGY FOR ZINC PROCESSES (NFR19 2C6)..................................................................... 267 
4.10 METHODOLOGY FOR COPPER PROCESSES (NFR19 2C7A) .............................................................. 267 
4.11 METHODOLOGY FOR OTHER NON-FERROUS PROCESSES (NFR19 2C7C) ............................................ 267 
4.12 METHODOLOGY FOR SOLVENT USE (NFR19 2D3) ........................................................................ 267 
4.13 METHODOLOGY FOR ΨOTHER PRODUCT USEΩ (NFR19 2G) .............................................................. 276 
4.14 METHODOLOGY FOR FOOD AND DRINK PROCESSES (NFR19 2H2) ................................................... 276 
4.15 METHODOLOGY FOR WOOD PROCESSES (NFR19 2I) ..................................................................... 277 



  
Contents 

Ricardo Energy & Environment  16 

4.16 SOURCE SPECIFIC QA/QC AND VERIFICATION .............................................................................. 278 
4.17 RECALCULATIONS IN INDUSTRIAL PROCESSES (NFR19 2)................................................................ 278 
4.18 PLANNED IMPROVEMENTS IN INDUSTRIAL PROCESSES (NFR19 2) ................................................... 280 

5 NFR19 3: AGRICULTURE .................................................................................................... 282 

5.1 CLASSIFICATION OF ACTIVITIES AND SOURCES ............................................................................... 282 
5.2 ACTIVITY STATISTICS ............................................................................................................... 284 
5.3 METHODS FOR ESTIMATING EMISSIONS FROM LIVESTOCK HOUSING AND MANURE MANAGEMENT ......... 293 
5.4 METHODS FOR ESTIMATING EMISSIONS FROM SOILS ..................................................................... 296 
5.5 METHODS FOR ESTIMATING EMISSIONS FROM SEWAGE SLUDGE APPLIED TO SOILS ............................... 298 
5.6 METHODS FOR ESTIMATING EMISSIONS FROM OTHER ORGANIC FERTILISERS APPLIED TO SOILS (INCLUDING 

COMPOST) ........................................................................................................................... 299 
5.7 METHODS FOR ESTIMATING EMISSIONS FROM FIELD BURNING OF AGRICULTURAL RESIDUES .................. 299 
5.8 SOURCE SPECIFIC QA/QC AND VERIFICATION .............................................................................. 300 
5.9 RECALCULATIONS IN AGRICULTURE (NFR19 3) ............................................................................ 300 
5.10 PLANNED IMPROVEMENTS IN AGRICULTURE (NFR19 3) ................................................................ 302 

6 NFR19 5: WASTE ............................................................................................................... 303 

6.1 CLASSIFICATION OF ACTIVITIES AND KEY SOURCES ......................................................................... 303 
6.2 ACTIVITY STATISTICS ............................................................................................................... 305 
6.3 LANDFILL ............................................................................................................................. 305 
6.4 COMPOSTING AND ANAEROBIC DIGESTION ................................................................................. 310 
6.5 INCINERATION OF WASTE ........................................................................................................ 312 
6.6 WASTEWATER ...................................................................................................................... 316 
6.7 5E ς ΨhTHERΩ ....................................................................................................................... 317 
6.8 SOURCE SPECIFIC QA/QC AND VERIFICATION .............................................................................. 318 
6.9 RECALCULATIONS IN WASTE (NFR5) ......................................................................................... 318 
6.10 PLANNED IMPROVEMENTS IN WASTE (NFR19 5) ......................................................................... 318 

7 NFR19 6: OTHER ............................................................................................................... 319 

7.1 CLASSIFICATION OF ACTIVITIES AND SOURCES ............................................................................... 319 
7.2 ACTIVITY STATISTICS .............................................................................................................. 319 
7.3 METHODS FOR ESTIMATING EMISSIONS ..................................................................................... 320 
7.4 SOURCE SPECIFIC QA/QC AND VERIFICATION .............................................................................. 323 
7.5 RECALCULATIONS IN άhTHERέ (NFR19 6) .................................................................................. 323 
7.6 PLANNED IMPROVEMENTS IN άhTHERέ (NFR19 6) ...................................................................... 323 

8 RECALCULATIONS AND METHODOLOGY CHANGES .......................................................... 324 

8.1 NOX (AS NO2) ...................................................................................................................... 324 
8.2 CO ..................................................................................................................................... 324 
8.3 NMVOC ............................................................................................................................. 325 
8.4 SOX (AS SO2) ....................................................................................................................... 325 
8.5 NH3 ................................................................................................................................... 326 
8.6 PM10 AND PM2.5 .................................................................................................................. 326 
8.7 BLACK CARBON ..................................................................................................................... 327 
8.8 METALS .............................................................................................................................. 327 
8.9 POPS ................................................................................................................................. 327 

9 PROJECTIONS ................................................................................................................... 328 

9.1 OVERVIEW OF DATA AND INPUT ASSUMPTIONS ............................................................................ 328 
9.2 DESCRIPTION OF SECTORAL PROJECTIONS ................................................................................... 335 
9.3 PROGRESS AGAINST UK AIR QUALITY EMISSION COMMITMENTS ....................................................... 343 



  
Contents 

Ricardo Energy & Environment  17 

10 ADJUSTMENT ................................................................................................................... 346 

10.1 ADJUSTMENT MECHANISMS UNDER THE GOTHENBURG PROTOCOL AND NECD ................................... 346 
10.2 ADJUSTMENT FOR NOX FROM 1A3B ROAD TRANSPORT ................................................................ 348 

11 REPORTING OF GRIDDED EMISSIONS AND LPS ................................................................. 354 

11.1 INTRODUCTION ..................................................................................................................... 355 
11.2 OVERVIEW OF DATA REPORTED UNDER THE CLRTAP AND NECD ..................................................... 356 
11.3 1A1, 1A2, 1B, 2 INDUSTRIAL AND COMMERCIAL SOURCES ............................................................ 357 
11.4 1A4AI (1A2, 2) OTHER INDUSTRIAL, COMMERCIAL AND PUBLIC SECTOR CONSUMERS .......................... 361 
11.5 1A3A AIRCRAFT .................................................................................................................... 364 
11.6 1A3B ROAD TRANSPORT ......................................................................................................... 364 
11.7 1A3C RAIL ........................................................................................................................... 371 
11.8 1A3DI INLAND WATERWAYS .................................................................................................... 372 
11.9 1A3DII, 1A4CIII SHIPPING (INCLUDING FISHING) .......................................................................... 373 
11.10 1A2GVII, 1A4CII INDUSTRIAL OFF-ROAD .................................................................................... 379 
11.11 1A4BI DOMESTIC .................................................................................................................. 380 
11.12 1B1, 2A5A QUARRYING AND MINING ....................................................................................... 384 
11.13 1B2 OFFSHORE OIL AND GAS ................................................................................................... 384 
11.14 3 AGRICULTURE .................................................................................................................... 385 
11.15 5A LANDFILL SITES ................................................................................................................. 385 
11.16 6A, 5C2 ACCIDENTAL FIRES AND SMALL-SCALE WASTE BURNING ..................................................... 387 
11.17 UNCERTAINTIES AND VERIFICATION ........................................................................................... 387 
11.18 PLANNED IMPROVEMENTS ...................................................................................................... 387 

12 REFERENCES ..................................................................................................................... 389 

APPENDIX 1- NECD RECOMMENDATIONS..................................................................................... 401 

APPENDIX 2 ς TABLES FOR CONDENSABLES (SEE ADDITIONAL DOCUMEb¢ Ψнл20 
IIR_APPENDIX_2_TABLES_FOR_CONDENSABLES.X[{·Ωύ  

  



  
Contents 

Ricardo Energy & Environment  18 

IV Figures 

 

Figure ES.1-1  Total UK Emissions by Source Sectors of Oxides of Nitrogen (NOx as NO2),  1990-2018. 
  2 

Figure ES.1-2  Total UK Emissions by Source Sectors of Non-Methane Volatile Organic  Compounds 
(NMVOCs), 1990-2018. 3 

Figure ES.1-3  Total UK Emissions by Source Sectors of Sulphur Dioxide (SOx as SO2), 1990- 2018. 4 
Figure ES.1-4  Total UK Emissions by Source Sectors Ammonia (NH3), 1990-2018. 5 
Figure 1-1 Overview of the Roles within the NAEI 41 
Figure 1-2 Overview of the Inventory Preparation Process 44 
Figure 1-3  The Annual NAEI Cycle in the UK 45 
Figure 1-4 Summary of NAEI data flows 46 
Figure 1-5  Data collection for core NAEI compilation 48 
Figure 1-6 QA/QC Plan 66 
Figure 1-7 QA/QC Implementation 66 
Figure 1-8 Documentation and Archiving 67 
Figure 1-9 QA/QC Activities throughout the NAEI Cycle 72 
Figure 1-10 Quality checks throughout the NAEI compilation process 74 
Figure 2-1 Total UK emissions of NOx (as NO2) for 1990 ς 2018 106 
Figure 2-2 Total UK emissions of SOx (as SO2) for 1990 ς 2018 109 
Figure 2-3 Total UK emissions of NMVOC for 1990 ς 2018 112 
Figure 2-4 Total UK emissions of NH3 for 1990 ς 2018 115 
Figure 2-5 Total UK emissions of PM2.5 for 1990 ς 2018 118 
Figure 2-6 Total UK emissions of Lead for 1990 ς 2018 121 
Figure 2-7 Total UK emissions of Cadmium for 1990 ς 2018 123 
Figure 2-8 Total UK emissions of Mercury for 1990 ς 2018 125 
Figure 2-9 Total UK emissions of Dioxins and Furans for 1990 ς 2018 127 
Figure 2-10 Total UK emissions of Benzo[a]pyrene for 1990 ς 2018 129 
Figure 3-1  Ratio of calculated consumption of petrol and diesel fuel based on traffic movement and 

fuel consumption factors summed for different vehicle types to the DUKES figures for 
these fuels based on fuel sales in the UK. 184 

Figure 3-2  UK fleet averaged CO hot exhaust emission factors for road transport 198 
Figure 3-3  UK fleet averaged NOx (as NO2) hot exhaust emission factors for road transport 199 
Figure 3-4  UK fleet averaged NMVOC hot exhaust emission factors for road transport 199 
Figure 3-5  UK fleet averaged PM10 hot exhaust emission factors for road transport 200 
Figure 3-6  UK fleet averaged NH3 hot exhaust emission factors for road transport 200 
Figure 3-7  UK fleet averaged Benzo(a)pyrene (B[a]p) hot exhaust emission factors for road transport

  201 
Figure 3-8  Fuel consumption by off-road machinery in kt fuel from 2000 230 
Figure 3-9  Fuel consumption by off-road machinery in kt fuel from 2000 230 
Figure 6-1  Quantities of waste landfilled in the UK, 1990 to 2018 307 
Figure 10-1  Average NOX emission factor (g/km) for diesel passenger cars in 2010. 350 
Figure 10-2  Average NOX emission factor (g/km) for heavy-duty vehicles in 2010. 351 
Figure 11-1  Non-domestic gas use allocation process 363 
Figure 11-2  Illustration of the major road network and DfT count point data for the Greater London 

area 366 
Figure 11-3  Traffic flows are assigned to the road network (Ordnance Survey Open Roads) by selecting 

OSOR sections that fall between the start and end points of traffic census count point 
coverage (DfT road line) 367 

Figure 11-4  Traffic flows are assigned to the road links after count point allocation 368 



  
Contents 

Ricardo Energy & Environment  19 

Figure 11-5 2017 NOX road transport emissions on major roads aggregated to 1x1 km resolution 370 
Figure 11-6 Shipping emissions mapping process 374 
Figure 11-7 NOX shipping emissions by trip type for 2017 378 
Figure 11-8 SO2 emissions from all shipping around the south-west of the British Isles. The SECA 

(Sulphur Emission Control Area) to the east of the dotted white line (bottom centre) can 
be seen as a reduction in emissions 379 

Figure 11-9 Domestic wood use allocation process 383 
 

V Tables 

 

Table ES.0-1  Air Quality Pollutant Emission Reductions between 1990 and 2018 6 
Table ES.0-2  UK Inventory Recalculations, comparing emissions data for calendar year 2017 between 

the 2019 and 2020 CLRTAP/NECD Submissions. Values have been rounded. 8 
Table 1-1  Scope of NAEI Reporting: Pollutants by Type, Timeseries 32 
Table 1-2  Summary of annual reporting requirements for estimating and reporting emissions 

under the CLRTAP and NECD 35 
Table 1-3  Summary of two yearly and four yearly reporting requirements for estimating and 

reporting emissions under the CLRTAP and the revised NECD 37 
Table 1-4  Comparison of UK 2018 national emissions with 2010 NECD and Gothenburg Protocol 

emission ceilings for UK 38 
Table 1-5  Comparison of UK 2018 national emissions with 2020 NECD and Gothenburg emission 

targets (Emission values have been rounded) 38 
Table 1-6  Comparison of UK 2018 national emissions with 2030 NECD emission targets (Emission 

values have been rounded) 38 
Table 1-7  Scope of UK Emissions Inventory Reporting under the CLRTAP, NECD and UNFCCC 39 
Table 1-8  NAEI Compilation Methodologies by NFR19 52 
Table 1-9  Key NFR19 Sources of Air Quality Pollutants in the UK in 2018 (that together contribute 

at least 80% to the pollutant emissions totals). Different colours are used to highlight 
NFR sectors (1A1, 1A2, 1A3, 1A4, 1B, 2, 3, 5, and 6). 62 

Table 1-10  Summary of Recent Inventory Reviews 78 
Table 1-11  Uncertainty of the NAEI for a sample of key air quality pollutants 89 
Table 1-12  Uncertainty of the Emission Inventories determined previously using a Tier 2 Monte 

Carlo approach for pollutants covered under the NAEI, but not covered by the recent 
Tier 1 assessment. 90 

Table 1-13  Assessment of Ammonia uncertainty 91 
Table 1-14  Assessment of Nitrogen Oxides uncertainty 92 
Table 1-15  Assessment of NMVOC uncertainty 93 
Table 1-16  Assessment of PM10 uncertainty 94 
Table 1-17  Assessment of PM2.5 uncertainty 95 
Table 1-18  Assessment of SOx (as SO2) uncertainty 96 
Table 1-19  Assessment of lead uncertainty 97 
Table 1-20  Assessment of Benzo[a]pyrene uncertainty 98 
Table 1-21  tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴǎ wŜǇƻǊǘŜŘ Ψb9Ω ƛƴ ǘƘŜ b!9L 99 
Table 1-22  tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴǎ wŜǇƻǊǘŜŘ ΨL9Ω ƛƴ ǘƘŜ b!9L 100 
Table 2-1  Changes in emissions of NOx since 1990 107 
Table 2-2  Changes in emissions of SOx since 1990 110 
Table 2-3  Changes in emissions of NMVOC since 1990 113 
Table 2-4  Changes in emissions of NH3 since 1990 116 
Table 2-5  Changes in emissions of PM2.5 since 1990 119 

file:///C:/Users/am26/OneDrive%20-%20Ricardo%20Plc/Desktop/IIR_2020_MASTER_Version15.docm%23_Toc34598170


  
Contents 

Ricardo Energy & Environment  20 

Table 2-6  Changes in emissions of Lead since 1990 122 
Table 2-7  Changes in emissions of Cadmium since 1990 124 
Table 2-8  Changes in emissions of Mercury since 1990 126 
Table 2-9  Changes in emissions of Dioxins and Furans since 1990 128 
Table 2-10  Changes in emissions of Benzo[a]pyrene since 1990 130 
Table 2-11 Power Stations: Sector share of UK emissions total in 2018 and Trends from 1990 to 2018

 130 
Table 2-12 Industrial Combustion: Sector share of UK emissions total in 2018 and Trends from 1990 

to 2018 131 
Table 2-13 Residential: Sector share of UK emissions total in 2018 and Trends from 1990 to 2018 

 134 
Table 2-14 Industrial Processes: Sector share of UK emissions total in 2018 and Trends from 1990 to 

2018 136 
Table 2-15 Transport: Sector share of UK emissions total in 2018 and Trends from 1990 to 2018 

 138 
Table 2-16 Agriculture: Sector share of UK emissions total in 2018 and Trends from 1990 to 2018 

 140 
Table 2-17 Waste: Sector share of UK emissions total in 2018 and Trends from 1990 to 2018 141 
Table 3-1  Mapping of NFR19 Source Categories to NAEI Source Categories: Combustion in the 

Energy Industries 143 
Table 3-2  Summary of Emission Estimation Methods for NAEI Source Categories in NFR19 Category 

1A1 144 
Table 3-3  Fuel types used in the NAEI 145 
Table 3-4  UK Power Generation Emission Estimation Methodology by Pollutant 153 
Table 3-5  UK Coke Ovens and SSF Manufacturing Plant in Operation, 1970-2018 157 
Table 3-6  Mapping of NFR19 Source Categories to NAEI Source Categories: Stationary Combustion

 161 
Table 3-7  Summary of Emission Estimation Methods for NAEI Source Categories in NFR19 Category 

1A2 161 
Table 3-8  Mapping of NFR19 Source Categories to NAEI Source Categories: Transport. 171 
Table 3-9  Components of Emissions Included in Reported Emissions from Civil Aviation 176 
Table 3-10  Aircraft Movement Data 177 
Table 3-11  Sulphur Dioxide Emission Factors for Civil and Military Aviation for 2018 (kg/t) 177 
Table 3-12  Average Emission Factors for Civil and Military Aviation for 2018 (kt/Mt) 178 
Table 3-13  UK Fleet-averaged fuel consumption factors for road vehicles (in g fuel/km) 183 
Table 3-14 Fuel-Based SO2 2018 Emission Factor for Road Transport (kg/tonne fuel) 185 
Table 3-15  Emission factors used in the NAEI for road transport 185 
Table 3-16  UK vehicle km by road vehicles 188 
Table 3-17  Average Traffic Speeds in Great Britain 189 
Table 3-18  Vehicles types and regulation classes 190 
Table 3-19  UK fleet averaged hot exhaust emission factors for road transport 197 
Table 3-20  Average Cold-start Emission Factors for NH3 (in mg/km) 204 
Table 3-21  Fleet-average emission factor for evaporative emissions of NMVOCs in 2018 205 
Table 3-22  Emission factors for PM10 from tyre and brake wear 206 
Table 3-23  Emission factors for PM10 from road abrasion 206 
Table 3-24  Fraction of PM10 emitted as PM2.5 for non-exhaust traffic emission sources 206 
Table 3-25  Road transport emissions (in kt) based on fuel sold vs fuel used approaches 207 
Table 3-26  Differences in national totals (NT) between fuel used and fuel sold approaches 207 
Table 3-27  Railway Emission Factors for 2018 (kt/Mt fuel) 211 
Table 3-28  Sources of activity data and emission factors for navigation 214 
Table 3-29  Summary of new activity indices 216 



  
Contents 

Ricardo Energy & Environment  21 

Table 3-30  Fuel consumption for inland waterways derived from inventory method 222 
Table 3-31  Fuel consumption for UK marine derived from inventory method 224 
Table 3-32  2018 Inventory Implied Emission Factors for Shipping 225 
Table 3-33  2018 Inventory Emission Factors for Inland Waterway Vessels 226 
Table 3-34  Activity drivers used for off-road machinery in the industry and construction sector. 

  228 
Table 3-35  Aggregated Emission Factors for Off-Road Source Categories in 2018 (t/kt fuel) 231 
Table 3-36  Mapping of NFR19 Source Categories to NAEI Source Categories: Residential / 

Commercial / Public Sectors 233 
Table 3-37  Summary of Emission Estimation Methods for NAEI Source Categories in NFR19 

Category 1A4 233 
Table 3-38  Mapping of NFR19 Source Categories to NAEI Source Categories: Fugitive Emissions 

from Fuels. 241 
Table 3-39  Summary of Emission Estimation Methods for NAEI Source Categories in NFR19 

Category 1B 242 
Table 4-1  Mapping of NFR19 Source Categories to NAEI Source Categories: IPPU 252 
Table 4-2  Number of installations in the UK for some key industrial process sectors. 260 
Table 4-3  Methods for Estimating Emissions from 2D3 Solvent and Other Product Use. 269 
Table 5-1   Mapping of NFR19 Source Categories to NAEI Source Categories: Agriculture 282 
Table 5-2  Livestock categories and sub-categories included in the NAEI 285 
Table 5-3  Animal numbers over the 1990-нлму ǇŜǊƛƻŘ όΨллл ǇƭŀŎŜǎύ 286 
Table 5-4  Average milk yield (litres per cow) for each production system and for all UK dairy cows 

over the period 1990-2018 287 
Table 5-5  Nitrogen excretion values for livestock categories (kg N per animal place per year) 288 
Table 5-6  Manure management systems for livestock categories 1990-2018 289 
Table 5-7  Ammonia mitigation methods in UK agriculture 290 
Table 5-8  ¢ƻǘŀƭ ŦŜǊǘƛƭƛǎŜǊ b ǳǎŜ όΨллл ǘƻƴƴŜǎύ ōȅ ƭŀƴŘ ǳǎŜ ŀƴŘ ŦŜǊǘƛƭƛǎŜǊ ǘȅǇŜ 290 
Table 5-9  Total agricultural pesticide use in the UK (t) 291 
Table 5-10  Pesticides emission factors for HCB (kg/t) 291 
Table 5-11  Sources of activity data used for field burning of agricultural residues 292 
Table 5-12  Ammonia emission factors for livestock housing (as a % of the total ammoniacal N (TAN) 

excreted in the house) 293 
Table 5-13  Ammonia emission factors for livestock manure storage (as a % of the total ammoniacal 

N (TAN) in the store) 294 
Table 5-14 Livestock housing periods (days, weighted average across Devolved Administrations and 

livestock subcategories) 295 
Table 5-15 Gross energy intake by cattle (MJ/head/year) 295 
Table 5-16  UK livestock on outdoor systems and proportion of the time spent outdoors 296 
Table 5-17  Ammonia emission factors (as % of TAN excreted) for livestock excreta returns at 

grazing 296 
Table 5-18  Emissions from different fertiliser types 297 
Table 5-19  Application of sewage sludge to land (t DM/yr) 298 
Table 5-20      Impact of recalculations (kt NH3/y)       299 

Table 5-21  Emissions of PAHs before and after recommendation GB-3F-2019-0002 (tonnes) 301 
Table 6-1  Mapping of NFR19 Source Categories to NAEI Source Categories: Waste 303 
Table 6-2  Waste categories used in the UK landfill model 305 
Table 6-3  Composition of waste sorting residues and mixed municipal waste 306 
Table 6-4  Emission factors for landfill emissions 308 
Table 6-5  Inputs in the composting process (Amounts in Mg) 310 
Table 6-6  NH3 implied emission factors for non-household composting in recent years 311 
Table 6-7  Sources of waste burnt from clinical waste incinerators 313 



  
Contents 

Ricardo Energy & Environment  22 

Table 6-8  Sources and quantities of waste burnt from chemical waste incinerators 314 
Table 6-9  Sources of sewage sludge burnt from clinical waste incinerators 314 
Table 6-10  Inputs into waste incineration processes in the UK 315 
Table 6-11  Inputs in the open burning waste process (Amounts in kt) 316 
Table 7-1  Mapping of NFR19 Source Categories to NAEI Source Categories: Other Sources 319 
Table 7-2  Activity data and NH3 emission factors for professional and domestic horses from 1990 

ς 2018 320 
Table 9-1  Government statistics and other annual inputs for the emission projections 329 
Table 9-2  Summary of assumptions for emission projections by NFR category 331 
Table 9-3  Comparison of UK 2018 national emissions, projected emission estimates for year 2020 

and 2020 NECD / Gothenburg ERCs.  Emission values have been rounded. 344 
Table 9-4  Comparison of UK 2018 national emissions, projected emission estimates for year 2030 

and 2030 NECD ERCs.  Emission values have been rounded. 344 
Table 10-1  Summary of the UK NOx emissions inventory for year 2010 and the adjusted national 

emissions total for compliance 347 
Table 10-2  Total NOx adjustment in 2018 and 2019 submissions 347 
Table 10-3  Quantification of NOx adjustments for the UK road transport sector (1A3bi-iv) 352 
Table 11-1  Pollutants mapped in the NAEI 356 
Table 11-2  Methods used to map emissions in each of the 11 UNECE emission sectors 357 
Table 11-3  Road transport urban area type classification 369 
Table 11-4  Differences between shipping emissions represented by NAEI mapping and the NAEI 

National Inventory 376 
Table 11-5  Description of methods using the above data series 381 
Table 11-6  Proportions of the 2017 landfill methane emitted from sites operated in different 

periods 386 
Table 11-7  Land cover data used to distribute emissions from fires 387 
Table A-1  Implementation of recommendations from the NECD Review 2017, considering revised 

estimates (RE), technical corrections (TC) 402 
Table A-2  Additional recommendations made during the NECD Review 2019 for NOx, NMVOC, SOx, 

NH3, PM2.5 considering revised estimates (RE), technical corrections (TC) 407 
Table A-3  Recommendations from the NECD Review 2018 concerning the first phase of the in-

depth review of national emission inventories of POPs and heavy metals 410 
Table A-4  Recommendations from the NECD Review 2019 concerning the first phase of the in-

depth review of national emission inventories of POPs and heavy metals 414 
 

 

 

 

 

 

 

 

 



  
Contents 

Ricardo Energy & Environment  23 

VI Acronyms and Definitions 

ACEA   9ǳǊƻǇŜŀƴ !ǳǘƻƳƻōƛƭŜ aŀƴǳŦŀŎǘǳǊŜǊǎΩ !ǎǎƻŎƛŀǘƛƻƴ 

AD  Activity Data 

AFBINI  Agri-Food and Biosciences Institute  

AIS  Automatic Identification System 

AnD  Anaerobic Digestion 

AmPI  American Petroleum Industry 

ANPR  Automatic Number Plate Recognition 

AP-42  Emissions Factors & AP 42, Compilation of Air Pollutant Emission Factors 

API   Air Pollutant Inventory 

APU  Auxiliary Power Unit 

AQ  Air Quality 

AQEG   Air Quality Expert Group  

ARTEMIS Assessment and Reliability of Transport Emission Models and Inventory Systems 

AS  Aviation Spirit 

ATF  Aviation Turbine Fuel 

ATM  Air Transport Movement 

BAMA   British Aerosol Manufacturers Association 

BASA   British Adhesives & Sealants Association 

BAT  Best Available Techniques 

BCC  British Ceramics Confederation  

BCF  British Coatings Federation 

BEIS  Department for Business, Energy and Industrial Strategy 

BG  British Glass 

BGS  British Geological Survey 

BLA  British Lime Association 

BREF  Best Available Technology Reference 

CAA  Civil Aviation Authority 

CAMEO  Crematoria of Mercury Emissions Organisation 

CAR  Cambridge Architectural Research 



  
Contents 

Ricardo Energy & Environment  24 

CCGT   Combined Cycle Gas Turbine 

CD  Crown Dependency 

CE  Consumer Evolution 

CEIP   Centre on Emissions Inventories and Projections 

CEMs  Continuous Emissions Monitoring systems 

CET  Central England Temperature 

CE  Consumer Evolution scenario 

CHP  Combined Heat and Power 

CI  Confidence Interval 

CIA  Chemical Industries Association 

CLRTAP  Convention on Long-Range Transboundary Air Pollution 

COD  Chemical Oxygen Demand 

COG  Coke Oven Gas 

COPERT  Computer Programme to calculate Emissions from Road Transport 

CPA  Construction Products Association 

CRF  Common Reporting Format 

CSRGT   Continuing Survey of Road Goods Transport  

CVs  Calorific Values 

DA  Devolved Administration 

DAERA  bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΩǎ Department of Agriculture, Environment and Rural Affairs 

DECC  Department of Energy & Climate Change 

DEFRA  Department for Environment, Food and Rural Affairs 

DERV  Road diesel fuel 

DfT  Department for Transport 

DM  Dry Matter 

DMUs  Diesel Multiple Unit 

DPFs  Diesel Particulate Filters 

DRDNI  Department for Regional Development Northern Ireland 

DUKES   Digest of UK Energy Statistics 

DVLA  UK Driver and Vehicle Licencing Agency 

EA   Environment Agency  



  
Contents 

Ricardo Energy & Environment  25 

EAGER  European Agricultural Gaseous Emissions Research 

EEA  European Environment Agency 

EEDI  Energy Efficiency Design Index 

EEMS  Environmental Emissions Monitoring System 

EEP  Energy and emissions projections 

EF  Emission Factors 

EfW  Energy from Waste 

EGR   Exhaust Gas Recirculation  

EIONET  European Environment Information and Observation Network 

EIPPCB  European Integrated Pollution Prevention and Control Bureau 

ELV  Emission Limit Values 

EMEP/CORINAIR After 1999 called EMEP/EEA 

EMEP/EEA European Monitoring and Evaluation Program Emission Inventory Guidebook 

EPR  Environmental Permitting Regulations 

E-PRTR  European Pollutant Release and Transfer Register 

ERCs  Emission Reduction Commitments 

ERMES   

ESIG   European Solvents Industry Group  

EU ETS  European Union Emissions Trading System 

EUMM  European Union Monitoring Mechanism 

EWC  European Waste Category 

FAPRI  Food & Agriculture Policy Research Institute 

FAOSTAT The Food and Agriculture Organization Statistical Databases 

FDF  Food and Drink Federation 

FERA   Food and Environmental Research Agency 

FES  (bŀǘƛƻƴŀƭ DǊƛŘΩǎύ CǳǘǳǊŜ 9ƴŜǊƎȅ {ŎŜƴŀǊƛƻǎ 

FPSO  Floating production storage and offloading 

FR  Forest Research 

FYM  Farmyard Manure 

g  gram(s)  

GB  Great Britain 



  
Contents 

Ricardo Energy & Environment  26 

GCV  Gross Calorific Value 

GDP  Gross Domestic Product 

GHG  Greenhouse gases 

GHGI  Greenhouse gas inventory 

GPG  IPCC Guidelines or Good Practice Guide 

GVW  Gross Vehicle Weight 

GWh  Giga Watt Hour (unit of energy) 

GWP  Global Warming Potential 

HBEFA  Swiss-German Handbook of Emission Factors 

HFO  Heavy Fuel Oil 

HGV  Heavy Goods Vehicles 

HM  Hartley McMaster 
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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 
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NMVOC Non-methane volatile organic compound 
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PJ  Petajoule 
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PPC  Pollution Prevention and Control 

ppm  Parts per million 

PPRS  Petroleum Production Reporting System 
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PRODCOM Production Communautaire 

PRTR  Pollutant Release and Transfer Register 

PSDH  Project for the Sustainable Development of Heathrow 

Q  Quarter of the Year 

QA/QC  Quality assurance and quality control 

RAINS  Regional Air Pollution INformation and Simulation model  

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) 

RFT  Robust Farm Type 

RHI  Renewable Heat Incentive 

RIDB  Regulatory Inventory Database 

RSSB  Rail Safety and Standards Board 

RVP  Reid Vapour Pressure 

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 

SSI  Sahaviriya Steel Industries (UK) 

SWA  Scotch Whisky Association 

t  Tonne(s)  

TAN  Total ammoniacal nitrogen 

TC  Technical Corrections 

TCCCA   Transparency, Completeness, Consistency, Comparability and Accuracy  
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TERT  Technical Expert Review Team 

TFEIP  Task Force on Emission Inventories and Projections 

TfL   Transport for London  

THC  Total Hydrocarbons 

TSP  Total Suspended Particulate 

TRL  Transport Research Laboratory 

UK  United Kingdom 

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 

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 

WM  With Measures 

WoM  Without Measures 

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 

EU National Emission Ceilings Directive (NECD). The pollutants that are reported to the CLRTAP and 

NECD 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 pro-active 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 
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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 are listed in Table 1-1. 

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/NECD 

Inventory 

Timeseries1 

Type of 

Pollutant2 

Nitrogen Oxides V 1970-2018 
NAQS, AC, IGHG, 

O, E 

Sulphur Dioxide V 1970-2018 NAQS, AC, IGHG 

Carbon Monoxide V 1970-2018 NAQS, O, IGHG 

Non-Methane Volatile Organic 

Compounds * 
V 1970-2018 NAQS, O, IGHG 

Black Smoke  1970-2018 NAQS 

Black Carbon V 1970-2018 - 

Particulates < 10 mm V 1970-2018 NAQS 

Particulates < 2.5 mm V 1970-2018 NAQS 

Particulates < 1 mm  1970-2018 - 

Particulates < 0.1 mm  1970-2018 - 

Total Suspended Particulates V 1970-2018 - 

Ammonia V 1980-2018 AC, E 

Hydrogen Chloride  1970-2018 AC 

Hydrogen Fluoride  1970-2018 AC 

Lead V 1970-2018 NAQS, TP 

Cadmium V 1970-2018 TP 

Mercury ** V 1970-2018 TP 

Copper V 1970-2018 TP 

Zinc V 1970-2018 TP 

Nickel ** V 1970-2018 TP 

Chromium ** V 1970-2018 TP 

Arsenic V 1970-2018 TP 

Selenium V 1970-2018 TP 

Vanadium  1970-2018 TP 

Beryllium  2000-2018 TP 

Manganese  2000-2018 TP 

Tin  2000-2018 TP 

Polycyclic Aromatic Hydrocarbons * V 1990-2018 TP 

PCDDs and PCDFs V 1990-2018 TP 

Polychlorinated Biphenyls * V 1990-2018 TP 

Hexachlorocyclo-hexane (HCH)3  1990-2018 TP 
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Pollutant 
Reported under 

CLRTAP/NECD 

Inventory 

Timeseries1 

Type of 

Pollutant2 

Pentachlorophenol  1990-2018 TP 

Hexachlorobenzene V 1990-2018 TP 

Short-chain chlorinated paraffins  1990-2018 TP 

Polychlorinated Naphthalene  NE TP 

Polybrominated diphenyl ethers  SE TP 

Sodium  1990-2018 BC 

Potassium  1990-2018 BC 

Calcium  1990-2018 BC 

Magnesium  1990-2018 BC 
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 Heavy metals and POPs are generally referred to aǎ ά¢ƻȄƛŎ  tƻƭƭǳǘŀƴǘǎέ 
(although other pollutants also have toxic properties) 
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 
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1.1.2 International Reporting Requirements: NECD 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 European Commission under the NECD and to the UNECE Secretariat 

under the CLRTAP. 

The NECD (2016/2284/EU)7, which entered into force on 31 December 2016, sets emission reduction 

commitments (ERCs) for each Member State for the total emissions of NOx, SOx, NMVOC, NH3 and 

PM2.5 in 2020 and 2030.  The existing 2010 emission ceilings for NOx, NMVOC, NH3 and SOx, as agreed 

in the earlier NEC Directive 2001/81/EC and Gothenburg Protocol, remain in place until 2020 when 

they will be superseded by the 2020 ERCs. The NECD pollutants contribute to acidification and 

eutrophication of ecosystems whilst also playing a major role in the formation of ground-level ozone. 

EU Member States are required to prepare and annually update national emissions inventories for 

these and a number of other air pollutants.   

The 2020 NAEI submission shows the UK is compliant with all 2010 EU and international emission 

ceilings from 2011 onwards. The UK Government published its Clean Air Strategy8 in 2019 setting out 

how it will work towards its 2020 and 2030 ERCs.  

The 2020 NECD submission uses the latest CLRTAP reporting templates (as requested by the European 

Environment Agency), including a common scope of reporting of pollutant inventories and similar 

reporting timeframe, as shown in Table 1-2. 

The deadlines for NECD and CLRTAP are as follows: 

¶ Emission inventories ς 15th February 2017 and every year thereafter 

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

¶ Emission projections ς 15th March 2017 and every two years thereafter9;  

¶ Spatially-disaggregated emissions (gridded emissions) ς 1St May 2017 and every four years 

thereafter (CLRTAP only) 

¶ Large point source (LPS) emissions ς 1St May 2017 and every four years thereafter (CLRTAP 

only) 

CLRTAP 

There are several protocols under the CLRTAP, which require national emission estimates to be 

ǊŜǇƻǊǘŜŘ ƻƴ ŀƴ ŀƴƴǳŀƭ ōŀǎƛǎΦ ¢ƘŜ Ƴƻǎǘ ŜȄǘŜƴǎƛǾŜ ŎƻƳƳƛǘƳŜƴǘǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ΨƳǳƭǘƛ-pƻƭƭǳǘŀƴǘΩ 

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 2020 NAEI submission to the NECD and Gothenburg Protocol has been 

compiled in line with the revised Gothenburg Protocol Guidance10.  

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

 
7 http://ec.europa.eu/environment/air/pollutants/ceilings.htm  
8 https://www.gov.uk/government/publications/clean-air-strategy-2019  
9 Under the CLRTAP, Parties are required to update their projections and report them every four years from 15th March 2015 onward. The 
UK voluntarily reports projected emissions on a yearly basis.  
10http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf  

http://ec.europa.eu/environment/air/pollutants/ceilings.htm
https://www.gov.uk/government/publications/clean-air-strategy-2019
http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf
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Table 1-2  Summary of annual reporting requirements for estimating and reporting emissions 
under the CLRTAP and NECD 

Group Pollutant Required reporting 
years 

Reported years in 
2020 UK 
submission 

Main 

Pollutants 

Nitrogen Oxides 

1990 ς reporting year 

minus 2 
1990-2018 

Sulphur Dioxide 

Carbon Monoxide 

Non-Methane Volatile Organic 

Compounds 

Ammonia 

Particulate 

Matter 

Particulates < 10 mm   

2000 ς reporting year 

minus 2 
1990-2018 

Particulates < 2.5 mm   

Total Suspended Particulates 

Black Carbon (voluntary)  

Priority 

Heavy 

Metals 

Lead 
1990 ς reporting years 

minus 2 
1990-2018 Cadmium 

Mercury 

Other 

Heavy 

Metals 

Copper (voluntary) 

1990 ς reporting year 

minus 2 
1990-2018 

Zinc (voluntary) 

Nickel (voluntary) 

Chromium (voluntary) 

Arsenic (voluntary) 

Selenium (voluntary) 

Persistent 

Organic 

Pollutants 

Benzo[a]pyrene 

1990 ς reporting year 

minus 2 
1990-2018 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Indeno(1,2,3-cd)pyrene 

PCDD/PCDFs 

Polychlorinated Biphenyls 

Hexachlorobenzene  

Activity 

data by 

source 

category 

 
1990 ς reporting year 

minus 2 
1990-2018 
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Emission Projections and Spatially Referenced Data Submissions: 

Every two years, starting in 2017, under the NECD, EU Member States must report projected emissions 

for key pollutants SO2, NOX, NMVOC, NH3, PM2.5, and BC if available, for the years 2020, 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 latest UK emission projections take account of 

measures in place as far as that is possible, given the data available, but do not reflect measures 

included in the Clean Air Strategy. 

Starting in 2017, EU Member States 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. 

As these data were reported in 2017 the UK will not be reporting updated gridded data in its 2020 

submission. 

A summary of the 2 yearly and 4-yearly reporting requirements, and the UK provision, is included in 

Table 1-3 below. 
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Table 1-3  Summary of two yearly and four yearly reporting requirements for estimating and 
reporting emissions under the CLRTAP and the revised NECD 

Group Pollutant 
Required reporting 
years starting in 2017 

Reported years in 
the 2020 UK 
submission 

Gridded data in the 

new EMEP grid (0.1° 

× 0.1° long-lat) 

SOx as SO2, NOx as 

NO2, 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 required to 

report in 2020 

Emissions from 

large-point sources 

(LPS) 

SOx as SO2, NOx as 

NO2, 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 required to 

report in 2020 

Projected emissions 

SOx as SO2, NOx as 

NO2, NH3, NMVOC, 

PM2.5, BC 

(voluntary) 

NECD: 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) 

Voluntary reporting 

of 2020, 2025, 2030 

emissions of all 

pollutants including 

BC 

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 

Voluntary reporting 

of 2020, 2025, 2030 

emissions of all 

pollutants including 

BC 

 

Table 1-4 to Table 1-6 provide a summary of the emission targets set under the NECD and Gothenburg 

Protocol. Based on the current 2018 inventory, the UK met all of its 2010 targets and all subsequent 

years with the exception for NOx for the year 2010. Under both the NECD 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 2020 submission, the UK has submitted an 

updated version of its approved 2010 inventory adjustment application for NOx (see further details in 

Chapter 10 ς Adjustment). 

  



  
Introduction 

Ricardo Energy & Environment  38 

Table 1-4  Comparison of UK 2018 national emissions with 2010 NECD and Gothenburg Protocol 
emission ceilings for UK 

Pollutant NH3 NOx as NO2 SOx as SO2 NMVOCs 

UK NECD 2010 Ceiling, kilotonnes 297 1167 585 1200 

2010 Gothenburg Protocol Ceiling, 
kilotonnes 

297 1181 625 1200 

UK 2018 National Total, kilotonnes 276 823 160 804 

Percentage of NECD 2010 ceiling, % 93% 71% 27% 67% 

Table 1-5  Comparison of UK 2018 national emissions with 2020 NECD and Gothenburg emission 
targets (Emission values have been rounded)  

Table 1-6  Comparison of UK 2018 national emissions with 2030 NECD emission targets (Emission 
values have been rounded) 

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 278.97 1699.28 772.95 1059.98 124.47 

2018 National Total, kilotonnes 276.43 796.36 159.75 702.98 106.89 

Emission reduction commitment 16% 73% 88% 39% 46% 

2030 target, kilotonnesb 234.34 458.81 92.75 646.59 67.21 

Progress to date towards 2030 reductions 6% 73% 90% 86% 31% 

Emission reduction required from 2018, 

kilotonnes 
42.09 337.56 67.00 56.40 39.67 

Projected 2030 National Total, kilotonnes 283.18 530.24 92.21 645.75 91.42 

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 278.97 1699.28 772.95 1059.98 124.47 

2018 National Total, kilotonnes 276.43 796.36 159.75 702.98 106.89 

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

2020 target, kilotonnesb 256.66 764.68 316.91 720.79 87.13 

Progress to date towards 2020 reductions 11% 97% 134% 105% 47% 

Emission reduction required from 2018, 

kilotonnes 
19.77 31.69 0.00 0.00 19.76 

Projected 2020 National Total, kilotonnes 284.30 703.46 119.19 692.26 96.83 

Exceedance of, or amount below, 2020 targets, 

kilotonnes 
27.64 -61.21 -197.72 -28.53 9.70 
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Pollutant NH3 

NOx (as 

NO2) 

(exclude 

3B and 

3D)c 

SOx (as SO2) 

NMVOC 

(exclude 3B 

and 3D)c 

PM2.5 

Exceedance of, or amount below, 2030 

targets, kilotonnes 
48.84 71.44 -0.55 -0.83 24.21 

 

  a The 2020 and 2030 emission targets have been calculated using the 2005 emissions of the current inventory submission as the base year.  
b The NMVOCs and NOx figures quoted in this column include emissions from 3B and 3D, which are the currently reported national totals for 
NOx and NMVOCs consistent with the Defra national statistics (Table 111) and the recent NECD/CLRTAP submissions in February 2020.  This 
is to be in line with the reporting requirement for the current (2010) emission ceiling. 
c Under the revised NECD, 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.  
d NR = not relevant 

 

In addition to the reporting under the NECD 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 NECD, 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, NECD and UNFCCC 

Sector category CLRTAP/NECD (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 guidelines12 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). 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 ƳŜƳƻ 
items (i.e. excluded from the UK national totals).  

 
11https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/681445/Emissions_of_air_pollutants_statistical_releas
e_FINALv4.pdf  
12http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/681445/Emissions_of_air_pollutants_statistical_release_FINALv4.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/681445/Emissions_of_air_pollutants_statistical_release_FINALv4.pdf
http://www.ceip.at/fileadmin/inhalte/emep/2014_Guidelines/ece.eb.air.125_ADVANCE_VERSION_reporting_guidelines_2013.pdf
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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) aside from, Gibraltar, and Crown Dependencies (CDs) are 

excluded.  

Under the UNFCCC13Σ DID ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ¦Y /5ǎ ŀƴŘ h¢ǎ ǿƘƻ ƘŀǾŜ ŎƘƻǎŜƴ ǘƻ άƻǇǘ ƛƴέ ǘƻ ǘƘŜ 

ά¦Y ǳƳōǊŜƭƭŀ ŀƎǊŜŜƳŜƴǘέ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƴŀǘƛƻƴŀƭ ǘƻǘŀƭǎΦ ¢Ƙƛǎ ƭŜŀŘǎ ǘƻ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǘƘŜ bhx (as 

NO2), SO2 and NMVOCs emissions reported to the NECD/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 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 

 

 
13 Under the EU Monitoring Mechanism emissions are reported for the United Kingdom and Gibraltar only. 



  
Introduction 

Ricardo Energy & Environment  41 

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 & Planning 

¶ Overall control of the inventory programme development & function; 

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

¶ Development of Legal & Contractual Infrastructure 

¶ Review and evolution of legal & organisational structure; 

¶ Implementation of legal instruments and contractual developments as required, to meet 
guidelines. 



  
Introduction 

Ricardo Energy & Environment  42 

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 & identification of developments required to improve the inventory 
data quality. 

Management 

¶ Documentation & 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. 
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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.  

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. 

¶ 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, are made available in 
electronic format. 

¶ 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 backed up whenever the files are being 

changed. 

http://naei.beis.gov.uk/
http://naei.beis.gov.uk/emissionsapp/
http://uk-air.defra.gov.uk/
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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.  

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 whole timeseries is updated to take account of improved data and any 
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advances in the methodology used to estimate the emissions. Updating the whole timeseries, making 

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

¶ The full 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 
full 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. 

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.  




































































































































































































































































































































































































































































































































































































































































































































































