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Preface

Preface

This is the United Kingdom’s National Inventory Report (NIR) submitted in 2021 to the United
Nations Framework Convention on Climate Change (UNFCCC). It contains national
greenhouse gas emission estimates for the period 1990-2019, and descriptions of the methods
used to produce the estimates. The report is prepared in accordance with decision 24/CP.19!
and includes elements required for reporting under the Kyoto Protocol, as outlined in the
Annotated outline of the National Inventory Report including reporting elements under the
Kyoto Protocol?. This submission constitutes the UK’s submission under the Kyoto Protocol.

The greenhouse gas inventory (GHGI) is based on the same datasets used by the UK in the
National Atmospheric Emissions Inventory (NAEI) for reporting atmospheric emissions under
other international agreements. The GHGI is therefore consistent with these other air
emissions inventories where they overlap.

The greenhouse gas inventory is compiled on behalf of the UK Department for Business,
Energy, and Industrial Strategy (BEIS) for the Science and Innovation for Climate and Energy
(SICE) Directorate, by Ricardo Energy & Environment. We acknowledge the positive support
and advice from BEIS throughout the work, and we are grateful for the help of all those who
have contributed to this NIR. A list of the contributors can be found in Chapter 18.

The GHGI is compiled according to the Intergovernmental Panel on Climate Change (IPCC)
2006 Guidelines (IPCC, 2006). Each year the inventory is updated to include the latest data
available. Improvements to the methodology are backdated as necessary to ensure a
consistent time series. Methodological changes are made to take account of new data sources,
or new guidance from IPCC, and new research, sponsored by BEIS or otherwise.

1 FCCC Decision 24/CP.19. Revision of the UNFCCC reporting guidelines on annual inventories for Parties included in Annex |
to the Convention, 2014, available at: http://unfccc.int/resource/docs/2013/cop19/eng/10a03.pdf

2 Annotated outline of the National Inventory Report including reporting elements under the Kyoto Protocol, 2009, available at:
http://unfccc.int/files/national_reports/annex_i_ghg_inventories/reporting_requirements/application/pdf/annotated _nir_outline
-pdf
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Units and Conversions

Units and Conversions

Emissions of greenhouse gases presented in this report are normally given in Gigagrams (Gg),
Million tonnes (Mt) and Teragrams (Tg). Global Warming Potential (GWP) weighted emissions
are also provided. To convert between the units of emissions, use the conversion factors given
below.

Prefixes and multiplication factors

Multiplication factor Abbreviation Prefix Symbol
1,000,000,000,000,000 10%° peta P
1,000,000,000,000 1012 tera T
1,000,000,000 10° giga G
1,000,000 108 mega M
1,000 10° kilo K
100 10? hecto h
10 10! deca da
0.1 10? deci d
0.01 1072 centi c
0.001 103 milli m
0.000,001 106 micro M
1 kilotonne (kt) = 10° tonnes = 1,000 tonnes
1 Mega tonne (Mt) = 10° tonnes = 1,000,000 tonnes
1 Gigagram (Gg) =1kt
1 Teragram (TQ) =1Mt

Conversion of carbon emitted to carbon dioxide emitted

To convert emissions expressed in weight of carbon, to emissions in weight of carbon dioxide,
multiply by 44/12.

Conversion of Gg of greenhouse gas emitted into Gg CO- equivalent
Gg (of GHG) * GWP = Gg CO; equivalent.

The GWP is the Global Warming Potential of the greenhouse gas. The GWPs of greenhouse
gases used in this report are given in Table 1.1.

UK NIR 2021 (Issue 1) Ricardo Energy & Environment Page 4



Common Abbreviations

Abbreviations for Greenhouse Gases and Chemical
Compounds
Type of Formula or Name
greenhouse gas abbreviation

Direct CH4 Methane

Direct CO; Carbon dioxide

Direct N2O Nitrous oxide

Direct HFCs Hydrofluorocarbons

Direct PFCs Perfluorocarbons

Direct NF; Nitrogen trifluoride

Direct SFe Sulphur hexafluoride

Indirect (6{0) Carbon monoxide

Indirect NMVOC Non-methane volatile organic compound

Indirect NOy Nitrogen oxides (reported as nitrogen dioxide)

Indirect SO, Sulphur oxides (reported as sulphur dioxide)

HFCs, PFCs, NF; and SF¢ are collectively known as the ‘F-gases’.

IPCC categories

IPCC Category Source Description
1 Energy
1A Fuel Combustion Activities
1A1 Energy Industries
1Ala Public Electricity and Heat Production
1Alb Petroleum refining
1Alc Manufacture of Solid Fuels and Other Energy Industries
1A2 Manufacturing Industries and Construction
1A2a Iron and Steel
1A2b Non-ferrous Metals
1A2c Chemicals
1A2d Pulp, Paper and Print
1A2e Food Processing, Beverages and Tobacco
1A2f Non-metallic minerals
1A2gvii Mobile combustion in manufacturing industries and construction
1A2gviii Stationary combustion in manufacturing and construction: Other
1A3 Transport
1A3ai International Aviation
1A3aii Civil Aviation
1A3b Road Transportation
1A3c Railways
1A3d Domestic Navigation
1A3e Other (to be specified)
1A4 Other sectors
1A4a Commercial / Institutional Combustion
1A4b Residential
1A4c Agriculture / Forestry / Fishing
1A5 Other (not elsewhere specified)
1A5a Other, Stationary (including Military)
1A5b Other, Mobile (including military)
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Common Abbreviations

IPCC Category

Source Description

1B

Fugitive Emissions from Fuels

1B1 Fugitive Emissions from Solid Fuels
1Bla Coal Mining and Handling

1B1b Solid fuel transformation

1Blc Other (to be specified)

1B2 QOil and natural gas

1B2a Qll

1B2b Natural gas

1B2c Venting and flaring

2A Mineral Products

2A1 Cement Production

2A2 Lime Production

2A3 Glass Production

2A4 Other Process uses of Carbonates

2B Chemical Industry

2B1 Ammonia Production

2B2 Nitric Acid Production

2B3 Adipic Acid Production

2B4 Caprolactam, Glyoxal and Glyoxylic Acid Production
2B5 Carbide production

2B6 Titanium Dioxide Production

2B7 Soda Ash Production

2B8 Petrochemical and Carbon Black Production
2B9 Fluorochemical Production

2B10 Other

2C Metal Production

2C1 Iron and Steel production

2C2 Ferroalloys Production

2C3 Aluminium Production

2C4 Magnesium Production

2C5 Lead Production

2C6 Zinc Production

2C7 Other Metal Production

2D Non-energy Products from Fuels and Solvent Use
2D1 Lubricant Use

2D2 Paraffin Wax Use

2D3 Other

2E Electronics Industry

2E1 Integrated Circuit or Semiconductor

2E2 TFT Flat Panel Display

2E3 Photovoltaics

2E4 Heat Transfer Fluid

2E5 Other

2F Product Uses as Substitutes for ODS
2F1 Refrigeration and Air Conditioning Equipment
2F2 Foam Blowing Agents

2F3 Fire Extinguishers

2F4 Aerosols

2F5 Solvents
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Common Abbreviations

IPCC Category

Source Description

2F6

Other

2G Other Product Manufacture and Use
2G1 Electrical Equipment

2G2 SFes and PFCs from Other Product Use
2G3 N2O from Product Uses

2G4 Other

2H Other

3 Agriculture

3A Enteric Fermentation

3B Manure Management

3C Rice Cultivation

3D Agricultural Soils

3E Prescribed Burning of Savannas

3F Field Burning of Agricultural Wastes
3G Liming

3H Urea Application

3l Other Carbon-containing Fertilisers

3J Other

4 Land-use, land-use change and forestry
4A Forest Land

4B Cropland

4C Grassland

4D Wetlands

4E Settlements

4F Other Land

4G Harvested Wood Products

4H Other

5 Waste

BA Solid Waste Disposal

5B Biological Treatment of Solid Waste
5C Incineration and Open Burning of Waste
5D Wastewater Treatment and Discharge
5E Other

6 Other
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Executive Summaries

Executive Summaries

ES1 BACKGROUND INFORMATION
ES 1.1 Climate Change

Countries that have signed and ratified the Kyoto Protocol are legally bound to reduce their
greenhouse gas emissions by an agreed amount. The first commitment period of the Kyoto
Protocol was from 2008 to 2012. A single European Union (EU) Kyoto Protocol reduction target
for greenhouse gas emissions of -8% compared to base-year levels was negotiated for the
first commitment period, and a Burden Sharing Agreement allocated the target between
Member States of the European Union. Under this agreement, the UK reduction target was -
12.5% on base-year levels.

The second commitment period of the Kyoto Protocol applies from 2013 to 2020 inclusive. For
this second commitment period, the EU, the Member States and Iceland communicated an
independent quantified economy-wide emission reduction target of a 20 percent emission
reduction by 2020 compared with 1990 levels (base year) (“‘the EU2020 target”). The EU2020
target is based on the understanding that it will be fulfilled jointly by the European Union, the
Member States, the UK and Iceland. Under the terms of the Withdrawal Agreement, the UK
remains committed to its shared target with the EU under the Kyoto Protocol. The EU2020
target is unconditional and supported by EU legislation in place since 2009 (The EU Climate
and Energy Package). This Kyoto target will cover the UK, and the relevant Crown
Dependencies (CDs) and Overseas Territories (OTs) for whom the ratification is extended.

The Climate Change Act® became UK Law on 26 November 2008. This legislation introduced
a new ambitious legally binding target for the UK to reduce GHG emissions to 80% below base
year by 2050, with legally binding five-year GHG budgets. The independent Committee on
Climate Change (CCC) was set up to advise the UK Government on the setting and meeting
of UK carbon budgets, as well as monitoring progress against them. In June 2019, the UK
government furthered this ambition by setting a legally binding target* to achieve net zero
greenhouse gas emissions across the UK economy by 2050. The UK is the first major economy
in the world to legislate for a net zero target.

Further information on the UK Devolved Administrations (DAs) action to tackle climate change
can be found on the Climate Change Committee’s website®. Information towards climate
adaptation can be found on the UK Government’s topic page®.

ES 1.2 Greenhouse Gas Inventories

The UK ratified the United Nations Framework Convention on Climate Change (UNFCCC) in
December 1993, and the Convention came into force in March 1994. Parties to the Convention
are committed to develop, publish, and regularly update national emission inventories of
greenhouse gases (GHGSs).

This is the United Kingdom’s National Inventory Report (NIR) submitted in 2021 to the
UNFCCC and covering both the UK’s submission under the Kyoto Protocol and the

3 Climate Change Act 2008.http://www.legislation.gov.uk/ukpga/2008/27/contents

4 The Climate Change Act 2008 (2050 Target Amendment) Order 2019. Available at:
https://www.leqgislation.gov.uk/ukdsi/2019/9780111187654

5 Climate Change Committee. https://www.theccc.org.uk/publications/

6 Climate change adaptation Guidance and regulation, https://www.gov.uk/environment/climate-change-adaptation
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Convention. It contains national greenhouse gas emission estimates for the period 1990-2019,
and the descriptions of the methods used to produce the estimates. The report is prepared in
accordance with decision 24/CP.197 and includes elements required for reporting under the
Kyoto Protocol.

The UK Greenhouse Gas Inventory is compiled and maintained by a consortium led by Ricardo
Energy & Environment — the Inventory Agency — under contract to BEIS. Ricardo Energy &
Environment is directly responsible for producing the emissions estimates for CRF categories
Energy (CRF sector 1), Industrial Processes and Product Use (CRF Sector 2), and Waste
(CRF Sector 5). Ricardo Energy & Environment is also responsible for inventory planning, data
collection, QA/QC and inventory management and archiving. Aether, a member within the
consortium, is responsible for compiling emissions from railways and for the UK’'s OTs and
CDs. Ray Gluckman (Gluckman Consulting) advises on F-gas emissions.

Forestry emissions and removals in the Land-Use, Land-Use Change and Forestry sector
(CRF sector 4) are calculated by Forest Research and the remainder of the sector is calculated
and compiled by the UK Centre for Ecology and Hydrology (UKCEH), both partners within the
consortium. Agricultural sector emissions estimates (CRF sector 3) are produced by
Rothamsted Research, under contract to the UK Department for Environment, Food and Rural
Affairs (Defra).

BEIS, Defra and the DAs also fund research contracts to provide improved emissions
estimates for certain sources such as fluorinated gases, landfill methane, enteric fermentation,
and shipping. Information from these programmes is fed into the inventory via the National
Inventory System (Section 1.2.1.1).

The inventory covers the seven direct greenhouse gases under the Kyoto Protocol (NFz was
included under the Doha Amendment). These are as follows:

Carbon dioxide (COy);
Methane (CH,);

Nitrous oxide (N20);
Hydrofluorocarbons (HFCs);
Perfluorocarbons (PFCs);
Sulphur hexafluoride (SFs); and
Nitrogen trifluoride (NFs3).

These gases contribute directly to climate change owing to their positive radiative forcing
effect. Also reported are four indirect greenhouse gases:

¢ Nitrogen oxides (NOy);

e Carbon monoxide;

¢ Non-Methane Volatile Organic Compounds (NMVOC); and
e Sulphur oxides (reported as SO,).

Emissions of indirect N-.O from emissions of NOx and NHz are estimated as a memo item.
These emissions are not included in the national total.

Unless otherwise indicated, percentage contributions and changes quoted refer to net
emissions (i.e. emissions minus removals), based on the full coverage of UK emissions
including all relevant Overseas Territories and Crown Dependencies, consistent with the UK’s
submission to the UNFCCC.

7 FCCC Decision 24/CP.19. Revision of the UNFCCC reporting guidelines on annual inventories for Parties
included in Annex | to the Convention http://unfccc.int/resource/docs/2013/cop19/eng/10a03.pdf
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The UK inventory provides data to assess progress of the UK’s commitments under the Kyoto
Protocol, the UK’s contribution to the EU’s targets under the KP, progress towards the UK
Government’s own Carbon Budgets and to meet commitments as a Party to the UNFCCC.
Under the terms of the Withdrawal Agreement, the UK remains committed to its shared target
with the EU under the Kyoto Protocol. Geographical coverage for these four purposes differs
to some extent, because of the following:

1) The UK Government Carbon Budgets apply to the UK only, and exclude all emissions
from the UK’s Crown Dependencies and Overseas Territories.

2) Kyoto Protocol coverage (the ‘GBK’ submission). For the second commitment period,
this submission includes the UK plus:

a. Crown Dependencies (Guernsey, Isle of Man and Jersey)

b. Overseas Territories (Cayman Islands, Falkland Islands and Gibraltar only.
Other Overseas Territories are not included as they are not signed up to the
Kyoto Protocol).

3) Monitoring Mechanism Regulation (MMR) coverage (the ‘GBE’ submission). The UK’s
commitments under the EU MMR, which has been set up to enable the EU to monitor
progress against its Kyoto Protocol target, only includes the UK and Gibraltar, since
the Crown Dependencies and other Overseas Territories are not in scope of the
EU2020 target.

4) UNFCCC coverage (the ‘GBR’ submission). The UK’s ratification of the UNFCCC has
been extended to Bermuda, the Cayman Islands, the Falkland Islands, Gibraltar,
Guernsey, the Isle of Man and Jersey and the UK reports an inventory on this basis.

Emissions data for the first geographical coverage (Coverage 1) are reported here for
information and to facilitate comparison between different publications. Coverage 2 is used for
the data in the CRF tables submitted to the UNFCCC under the Kyoto Protocol. These tables
also form part of the UK’s submission under the MMR. Coverage 3 is used for the data in the
CRF tables submitted under the MMR only. Coverage 4 is used for the data in the CRF tables
submitted to the UNFCCC under the Convention. Table ES 1 to Table ES 2 show CO, and
the direct greenhouse gases, disaggregated by gas and by sector for geographical
Coverage 4. Table ES 4 and Table ES 5 show emissions for the Kyoto basket 8based on
Coverage 2 and 3, respectively.

Table ES 2 has data on indirect greenhouse gas emissions, for geographical Coverage 4.
ES 1.3 Supplementary Information Required under Article 7,
paragraph 1, of the Kyoto Protocol.

Background information on supplementary information required under Article 7, Paragraph 1
of the KP is presented in Section 1.1.3.

8 The Kyoto basket refers to a group of six greenhouse gases: carbon dioxide (CO,), methane (CH,), nitrous oxide (N2O),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SFe).
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ES2 SUMMARY OF NATIONAL EMISSION AND REMOVAL RELATED TRENDS, AND
EMISSIONS AND REMOVALS FROM KP-LULUCF ACTIVITIES

ES 2.1 GHG Inventory

Table ES 1 Emissions of GHGs in terms of carbon dioxide equivalent emissions including all estimated GHG emissions from the
Crown Dependencies and relevant Overseas Territories, 1990-2019. (Mt CO; Equivalent)
% chan
1990 1995 2000 2005 | 2010 | 2015 | 2016 | 2017 2018 2019 | 1900 - 2010
CO:2 (Inc. net LULUCF) 611.4 574.4 572.9 5719 511.7| 421.9| 398.6 386.5 381.3 368.8 -40%
COz (Exc. net LULUCF) 601.1 567.3 568.3 570.8 512.5( 423.0| 400.1 388.3 382.6 369.7 -38%
CHa (Inc. net LULUCF) 134.4 128.2 110.8 90.0 67.4 56.2 | 54.5 55.0 54.7 54.4 -60%
CHa (Exc. net LULUCF) 129.7 123.4 106.1 85.2 62.6 514 | 49.7 50.2 49.8 49.5 -62%
N20 (Inc. net LULUCF) 49.8 40.2 30.0 25.9 23.0 22.2 22.0 22.4 22.2 22.4 -55%
N20 (Exc. net LULUCF) 46.8 37.3 27.3 23.5 20.8 20.1 19.9 20.4 20.1 20.3 -57%
HFCs 14.4 18.6 7.8 9.2 11.9 13.7 13.7 13.6 13.2 12.6 -12%
PFCs 1.7 0.6 0.6 0.4 0.3 0.3 0.4 0.5 0.3 0.3 -79%
SFs 1.3 1.3 1.9 1.1 0.7 0.5 0.5 0.5 0.6 0.6 -55%
NFs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 55%
Total (Inc. net LULUCF) 813.0 763.3 724.1 698.5| 614.9 5149 | 489.6 478.5 472.3 459.1 -44%
Total (Exc. net LULUCF) 794.9 748.5 712.0 690.1| 608.7| 509.1| 484.1 473.4 466.7 453.1 -43%

One Mt equals one Tg, which is 10%? g (1,000,000,000,000 g) or one million tonnes

1.
2. Net Emissions are reported in the Common Reporting Format

3. Geographical coverage of this table includes the Crown Dependencies and the Overseas Territories which are included in the scope of the UK’s ratification of the

UNFCCC
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Table ES 1 presents the UK Greenhouse Gas Inventory totals by gas, including and excluding
net emissions from LULUCF. The largest contribution to total emissions is CO2, which
contributed 80% to total net emissions in 2019. Methane emissions account for the next largest
share (12%), and N2O emissions make up a further 5%. Emissions of all these gases have
decreased since 1990, contributing to an overall decrease of 44%.

ES 2.2 KP-LULUCF Activities

KP-LULUCF activities relate to estimated emissions and removals from:

o Article 3.3, the net emissions or removals of Afforestation, Reforestation and
Deforestation (ARD) since 1990; and

o Atrticle 3.4, the net flux due to Forest Management (FM) since 1990 (mandatory for the
second commitment period) and the elected activities of Cropland Management (CM),
Grazing Land Management (GLM) and Wetland Drainage and Rewetting (WDR).
Accounting for emissions/removals from FM is based on the Forest Management
Reference Level (FMRL) (projected emissions/removals 2013-2020 under business-
as-usual). Any additions to the UK’s assigned amount resulting from Forest
Management (removals exceeding the reference level) are capped at 3.5% of the
national total emissions excluding LULUCF in 1990 times eight (the number of years in
the second commitment period).

e Both Afforestation/Reforestation (AR) and Forest Management (FM) total emissions
include carbon stock changes in the Harvested Wood Products pool.

Table ES 2 details the emissions and removals from these activities which are included in the
UK’s emissions total for reporting under the KP.
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Table ES 2

KP- LULUCF activities (Mt CO.e) under GBK submission

Base

Year

1990

1991

1992

1993

1994

1995

1996
1997
1998
1999
2000
2001
2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016
2017

2018

2019

Article 3.3

)
A
.
o
o

S
2

Article 3.7

0.3

Article 3.4
FMRL

Article 3.4
Technical
Correction to
FMRL

Article 3.4
Forest
Management
removals
compared to
FMRL and
Technical
Correction
(capped)

-1.8

-1.5

-1.0

-0.6] -0.2

0.6

1.2

Article 3.4
Cropland
Management

22.3

22.3

22.2

22.1

22.2

22.2

22.4

22.3| 22.3| 22.3| 22.4| 22.0| 21.4| 20.8

20.3

19.9

19.4

19.0

18.6

18.3

18.1

17.9

17.7

17.6

17.4

17.2

171

17.0| 16.9

16.8

16.8

Article 3.4
Grazing Land
Management

1.2

1.2

13

14

15

1.6

1.7

1.8/ 1.8 19| 27| 26| 26| 25

2.4

2.3

2.2

2.1

2.1

2.0

1.9

1.9

1.9

1.9

1.9

1.9

1.9

19| 1.9

19

1.9

Article 3.4
Wetland
Drainage and
Rewetting

0.3

0.3

0.3

0.3

0.3

0.3

0.3

03| 03| 03] 03] 034 03| 03

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3] 03

0.3

0.3

Article 3.4 FMRL-related cells for 1990-2012 are blanked out because the FMRL is only calculated from, and applied to, 2013 onwards. Similarly for the Article 3.4 Technical

Correction to FMRL cells (see section 11.5.2.3 for information on the technical correction to the FMRL calculated for the current inventory)
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ES3 OVERVIEW OF SOURCE AND SINK CATEGORY
EMISSION ESTIMATES AND TRENDS, INCLUDING KP-
LULUCF ACTIVITIES

ES 3.1 GHG Inventory

Table ES 3 details total net emissions of GHGs, aggregated by IPCC sector.

Table ES 3 Aggregated emission trends per source category, including all
estimated GHG emissions from the Crown Dependencies and selected
relevant Overseas Territories (Mt CO- equivalent)

Source Category 1990 1995 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017 | 2018 | 2019

1. Energy 614.8 | 572.9 | 566.1 | 562.5 | 507.4 | 415.8 | 394.0 | 381.8 | 376.8 | 363.6

2. Industrial Processes

and Product Use 66.7 | 604 | 388 | 36.0| 31.2| 31.7| 295 | 301 | 288 | 281

3. Agriculture 483 | 475 | 458 | 441 | 415 | 420 | 418 | 423 | 417 | 421
4. LULUCF 18.1 14.8 12.1 8.4 6.2 5.8 54 51 5.7 6.0
5. Waste 65.0 67.7 613 | 47.6 28.7 19.5 18.9 19.3 194 19.3
Total (net emissions) 813.0 | 763.3 | 724.1 | 698.5 | 614.9 | 514.9 | 489.6 | 478.5 | 472.3 | 459.1

Footnotes: Geographical coverage of this table includes the Crown Dependencies and the Overseas Territories
which are included in the scope of the UK’s ratification of the UNFCCC

Total net emissions have decreased by 44% since 1990.

The largest contribution to greenhouse gas emissions is from the energy sector. In 2019 this
contributed 79% to the total net emissions. Emissions of CO,, CH4 and N;O all arise from this
sector, but CO: is the dominant gas consisting of 97% of emissions. Since 1990, emissions
from the energy sector have declined by 41%.

The second largest source of greenhouse gases is the agricultural sector, contributing 9% in
2019. Emissions from this sector are mostly CHs and N2O, contributing 61% and 35%
respectively. Only a small amount of CO-is emitted in comparison. Since 1990, emissions from
this sector have declined by 13%.

Industrial processes and product use make up the third largest sector for greenhouse gas
emissions in the UK, contributing 6% to the national total in 2019. Emissions of all seven direct
greenhouse gases occur from this sector. Since 1990, emissions from this sector have
declined by 58%.

Land-Use, Land-Use Change, and Forestry contains sinks as well as sources of CO:
emissions. LULUCF was a net source in 2019. Emissions from this sector occur for CO;, N.O
and CHa.

The remaining sector that contributes to direct greenhouse gas totals is waste. In 2019 this
contributed 4% to the national total. This sector leads to emissions of CO,, CHs and N»O, with
emissions occurring from waste incineration, solid waste disposal on land and wastewater
handling. CHs is the dominant gas consisting of 89% of all emissions. Emissions from this
sector have declined and in 2019 were 70% below 1990 levels.
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ES 3.2 KP Basket and KP-LULUCF Activities

Table ES 4 presents final UK emissions for the first KP commitment period. The fixed base
year figure is taken from the 1990 — 2004 inventory and is the total used to calculate the UK’s
Assigned Amount. The 2008 — 2012 figures are the final, reviewed figures for the UK inventory
submitted in 2014. This was re-submitted following the UNFCCC review in September 2014;
therefore, the figures differ from the NIR submitted in April 2014. Table ES 5 presents the
same information as Table ES 4 using MMR geographical coverage.

Table ES 6 presents the base year, and 2013 to 2019 emissions calculated from the 2021
inventory submission. KP LULUCF activities are defined differently under the second
commitment period — Article 3.3 now includes Harvested Wood Products (HWP), and Article
3.4 (Forest Management) now reports emissions relative to the Forest Management Reference
Level (FMRL). The FMRL does not apply prior to 2013, and therefore it is not appropriate to
report a full time series.

The data in this table are all taken from the 2021 inventory submission (1990 — 2019).

* The base year emissions are made up of 1990 emissions for CO,, CH4 and N2O, and
1995 for the F-Gases

* Emissions are presented as Mt CO, equivalent, using GWP values taken from the
IPCC’s Fourth Assessment Report (AR4).

* Emissions and removals associated with KP-LULUCF enter the table only through the
rows labelled Article 3.3, Article 3.4, and Article 3.7. The definitions of Article 3.3 and
3.4 have changed from the first commitment period and so the time series is not
comparable. A technical correction (TC) to the FMRL has been calculated for the 2017
inventory, see Section 11.5.2.3.

* Geographical coverage of this table includes the Crown Dependencies Jersey,
Guernsey and the Isle of Man, and the Overseas Territories which are included in the
scope for the second commitment period of the Kyoto Protocol. These are the Cayman
Islands, Falkland Islands, and Gibraltar.

Table ES 7 presents the same information as Table ES 6 using MMR geographical coverage.

Table ES 4 Kyoto basket of emissions, and emissions associated with Articles 3.3,
3.4 and 3.7 for the first commitment period (in Mt CO; equivalent) — KP1
Coverage.
Fixed base year 2008 | 2009 2010 2011 2012
CO2 536.7 | 487.4 505.0 464.0 483.4
CHg4 62.8 59.4 56.7 54.8 52.8
N20 38.4 | 36.2 37.1 35.7 35.4
HFCs 12.8 13.2 13.6 13.8 14.0
PFCs 0.2 0.1 0.2 0.3 0.2
SFe 0.6 0.6 0.6 0.6 0.5
Grand Total 651.5 | 596.9 613.2 569.3 586.4
Article 3.3 -1.1 -1.3 -1.5 -1.7 -1.8
Article 3.4 (capped at -0.37 MtC) 14| -14 -1.4 -1.4 -1.4
Article 3.7
Kyoto Protocol Total 779.9 648.9 | 594.3 610.3 566.2 583.1
Footnotes:
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The Fixed Base Year is taken from the UK’s Assigned Amount report. This report was submitted in 2006, based
on emissions reported in the 1990-2004 Greenhouse Gas Inventory, and was subject to an official review in
2007, which concluded that this figure was correct. This base year is now fixed and is the value that the UK is
assessed against for its Kyoto Protocol first commitment period target.

Emissions for 2008 — 2012 are taken from the 2014 submission of the UK inventory, including the recalculation
of the inventory following the 2014 UNFCCC review.

Emissions are presented as Mt CO: equivalent, using GWP values taken from the IPCC’s Second Assessment
Report.

Emissions and removals associated with LULUCF enter the table only through the rows labelled Article 3.3,
Article 3.4, and Article 3.7. The UK has chosen to account only for forest management under Article 3.4 during
the first commitment period.

Geographical coverage of this table includes the Crown Dependencies and the Overseas Territories which have
joined the UK'’s instruments of ratification of the UNFCCC and first commitment period of the Kyoto Protocol.

Table ES 5 Kyoto basket of emissions, and emissions associated with Articles 3.3,
3.4 and 3.7 for the first commitment period (in Mt CO; equivalent) - MMR
Coverage.
Fixed base year 2008 2009 2010 2011 2012
CO2 533.7 484.4 502.0 461.1 480.5
CHa4 62.4 59.1 56.4 54.5 52.5
N20O 38.2 36.1 37.0 35.6 35.3
HFCs 12.7 13.1 13.5 13.7 13.9
PFCs 0.2 0.1 0.2 0.3 0.2
SFe 0.6 0.6 0.6 0.6 0.5
Grand Total 647.8 593.4 609.7 565.8 582.9
Article 3.3 -1.1 -1.3 -1.5 -1.7 -1.8
Article 3.4 (capped at -0.37 MtC) -14 -1.4 -1.4 -1.4 -1.4
Article 3.7
Kyoto Protocol Total 776.3 645.3 590.7 606.7 562.7 579.6
Footnotes:
e See Table ES 4 for full footnotes.
e The geographical coverage of this table is UK and Gibraltar only.
Table ES 6 Kyoto basket of emissions, and emissions associated with Articles 3.3,

3.4 and 3.7 for the second commitment period (in Mt CO; equivalent) -

KP2 coverage

Base Base
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Year -
year
2019
CO2 600.3 | 477.4 | 438.5 | 422.3 | 399.3 | 387.6 | 381.9 | 369.0 -36%
CHa 1296 | 54.2 | 52.3 51.3| 496 501 | 49.8| 495 -62%
N20 46.8 19.8 | 20.5 20.1 19.9 20.4 20.1 20.3 -57%
HFCs 186 | 135]| 13.7 13.7| 137 | 136 132| 126 -29%
PFCs 06| 032 03 0.3 0.4 0.5 0.3 0.3 -57%
SFs 1.3 05| 05 0.5 0.5 0.5 0.6 0.6 -53%
NFs3 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 _30%
8 4| 4 4 5 5 6 6 0
Grand Total 797.2 | 565.8 | 525.8 | 508.3 | 483.4 | 472.6 | 465.9 | 452.3 -42%
Article 3.3 04] 01 0.4 -0.2 -0.8 -0.7 -0.6
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Base
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Year -
2019

Base
year

FMRL (capped)

Article 3.4 Forest
Management removals and
HWP compared to FMRL
and Technical Correction to

-1.8 -1.5 -1.0 -0.6 -0.2 0.6 1.2

Management

Article 3.4 Cropland

174 17.2 171 17.0 16.9 16.8 16.8

Management

Article 3.4 Grazing Land

1.9 1.9 1.9 1.9 1.9 1.9 1.9

Article 3.7

0.4

Kyoto Protocol Total 797.2 | 5849 | 544.7 | 527.9 | 502.7 | 491.6 | 485.7 | 472.8 -39%

Footnotes:

e The data in this table are all taken from the 2021 inventory submission (1990 — 2019).
e The base year emissions are made up of 1990 emissions for CO2z, CH4 and N20, and 1995 for the F-Gases
e Emissions are presented as Mt COz equivalent, using GWP values taken from the IPCC’s Fourth Assessment

Report (AR4).

e Emissions and removals associated with KP-LULUCF enter the table only through the rows labelled Article 3.3,
Article 3.4, and Article 3.7. The definitions of Article 3.3 and 3.4 have changed from the first commitment period
and so the time series is not comparable.

e Geographical coverage of this table includes the Crown Dependencies Jersey, Guernsey and the Isle of Man,
and the Overseas Territories which are included in the scope for the second commitment period of the Kyoto
Protocol. These are the Cayman Islands, Falkland Islands, and Gibraltar.

Table ES 7 Kyoto basket of emissions, and emissions associated with Articles 3.3,
3.4 and 3.7 for the second commitment period (in Mt CO; equivalent) —
MMR Coverage
Base Base
2013 2014 2015 2016 2017 2018 2019 | Year -
year 2019
CO2 598.2 | 474.9 436.1 | 419.9 397.0 385.2 379.4 366.4 -39%
CHgs 129.2 53.9 51.9 51.0 49.3 49.8 49.4 49.1 -62%
N20 46.6 19.6 20.3 19.9 19.7 20.2 20.0 20.2 -57%
HFCs 18.6 13.4 13.6 13.6 13.6 13.5 13.1 12.5 -33%
PFCs 0.6 0.3 0.3 0.3 0.4 0.5 0.3 0.3 -42%
SFs 1.3 0.5 0.5 0.5 0.5 0.5 0.6 0.6 -55%
NFs 0.0008 | 0.0004 | 0.0004 | 0.0004 | 0.0005 | 0.0005 | 0.0006 | 0.0006 -23%
Grand Total 794.5 562.7 522.7 505.3 480.5 469.6 | 462.9 449.2 -43%
Article 3.3 0.3 0.1 0.3 -0.2 -0.9 -0.7 -0.6
Article 3.4
Forest
Management

removals and
HWP compared
to FMRL and
Technical
Correction to
FMRL (capped)

-1.7 -1.4 -0.9 -0.5 -0.1 0.7 1.3

Article 3.4
Cropland
Management

17.4 17.2 171 17.0 16.9 16.8 16.8

Article 3.4
Grazing Land
Management

1.9 1.9 1.9 1.9 1.9 1.9 1.9

Article 3.7

0.2
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Base
Base | 5013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Year-
e 2019
fyoto Protocol | 7947 | 5817 | 541.7 | 524.9| 4998 | 4887 | 482.7| 4696 | -41%
Footnotes:

e See Table ES 6 for full footnotes.
e The geographical coverage of this table is UK and Gibraltar only.

ES4 OTHER INFORMATION

Table ES 8 lists the indirect greenhouse gases for which the UK has made emissions
estimates. Nitrogen oxides, carbon monoxide and NMVOCs are included in the inventory
because they can result in an increase in tropospheric ozone concentration, increasing
radiative forcing. Sulphur oxides are included because they contribute to aerosol formation.

Table ES 8 Emissions of Indirect Greenhouse Gases in the UK, 1990-2019 (in kt).

Gas 1990 1995 2000 2005| 2010 | 2015| 2016 | 2017 | 2018 2019

NOx 2998 2540 | 1979 1746 | 1239 | 1031 931 904 878 852

CO 7405 6175 | 4255 3098 ( 2102 | 1769 | 1637 | 1620 1658 1653

NMVOC 2845 2256 | 1601 [ 1181 880 821 800 808 822 814

SOz 3601 2557 | 1307 800 464 272 199 196 181 167
Footnotes:

Geographical coverage of the emissions in the table includes emissions from the Crown Dependencies and Overseas Territories
that are included in the UK'’s ratification of the UNFCCC.

Since 1990, emissions of all indirect gases have decreased. The largest source of emissions
for NOy, CO and SO is the energy sector, with over 80% of emissions arising from activities
within this sector. For NMVOC, 55% of emissions are from the industrial processes and product
use sector, with other significant contributions from the energy sector.
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Introduction 1

1 Introduction

This is the UK’s 2021 National Inventory Report (NIR). From 2008 onwards, the NIR contains
information required for reporting under the Kyoto Protocol as set out in decision 15/CMP.1°.

The NIR is one element of the annual greenhouse gas inventory (GHGI) that is compulsory to
submit to the UNFCCC by signatories to the Convention on 15 April of each year. The NIR is
compiled in accordance with the revised UNFCCC reporting guidelines, see decision
24/CP.19%°,

The other elements of this submission include the reporting of GHG emissions by sources and
removals by sinks in the Common Reporting Format (CRF) tables, and any other additional
information in support of this submission.

The UK is a signatory to the Convention and is also a Party to the Kyoto Protocol. This means
the UK must report supplementary information required under Article 7, paragraph 1, of the
Kyoto Protocol!, with the inventory submission due under the Convention, in accordance with
paragraph 3(a) of decision 15/CMP.1. This NIR contains this supplementary information in the
appropriate sections.

1.1 BACKGROUND INFORMATION ON GREENHOUSE GAS
INVENTORIES, AND CLIMATE CHANGE

1.1.1 Background Information on Climate Change

Countries that have signed and ratified the Kyoto Protocol are legally bound to reduce their
GHG emissions by an agreed amount. A single European Union Kyoto Protocol reduction
target for GHG emissions of -8% compared to base-year levels was negotiated for the first
commitment period, and a Burden Sharing Agreement allocated the target between Member
States of the European Union. Under this agreement, the UK reduction target was 12.5%
relative to the base year. The first commitment period of the Kyoto Protocol was from 2008 to
2012.

The second commitment period of the Kyoto Protocol (the Doha Amendment) runs for eight
years, from 2013 to 2020 inclusive. For this second commitment period, alongside the EU and
its Member States, the UK (including Gibraltar) communicated an independent quantified
economy-wide emission reduction target of a 20% emission reduction by 2020 compared with
1990 levels (base year). The target for the European Union, its Member States and Iceland is
based on the understanding that it will be fulfilled jointly with the European Union, its Member
States and Iceland. The 20% emission reduction target by 2020 is unconditional and supported
by legislation in place since 2009 (Climate and Energy Package). This Kyoto target covers the
UK, and the relevant Crown Dependencies and Overseas Territories to whom ratification has
been extended. The UK and the EU formally ratified the Doha Amendment on 17 November
2017, and 21 December 2017, respectively. The Doha Amendment entered into force on 31

9 15/CMP.1 Guidelines for the preparation of the information required under Article 7 of the Kyoto Protocol.
http://unfccc.int/resource/docs/2005/cmpl1/eng/08a02.pdf#tpage=54

10 24/CP.19 Revision of the UNFCCC reporting guidelines on annual inventories for Parties included in Annex | to the
Convention http://unfccc.int/resource/docs/2013/cop19/eng/10a03.pdf#page=2

1 Kyoto Protocol to the United Nations Framework Convention on Climate Change.
http://unfccc.int/resource/docs/convkp/kpeng.pdf
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