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Preface 
 

This is the United Kingdomôs National Inventory Report (NIR) submitted in April 2010 to the 

United Nations Framework Convention on Climate Change (UNFCCC).  It contains national 

greenhouse gas emission estimates for the period 1990-2008, and the descriptions of the 

methods used to produce the estimates.  The report is prepared in accordance with decision 

18/CP.8
1
 and follows the structure outlined in the document FCCC/SBSTA/2006/9

2
.  This 

submission constitutes the UKôs submission under the Kyoto Protocol.  A Compact Disk on 

the inside of the back flap of this report contains tabular data in the Common Reporting 

Format (CRF) covering the United Kingdomôs greenhouse gas emissions for the same period. 

 

The greenhouse gas inventory (GHGI) is based on the same data sets 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 the NAEI where they 

overlap. 

 

The greenhouse gas inventory is compiled on behalf of the UK Department of Energy and 

Climate Change (DECC) Climate and Energy: Science and Analysis Division, by AEA.  We 

acknowledge the positive support and advice from DECC 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 IPCC 1996 Revised Guidelines and Good Practice 

Guidance (IPCC, 1997; 2000 and 2003), with reference to the new 2006 IPCC 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, relevant work by CORINAIR, and new research, sponsored by DECC or 

otherwise. 

 

                                                 
1
  FCCC Decision 18/CP.8.  Guidelines for the preparation of national communications by Parties included in 

Annex I to the Convention, part I:UNFCCC reporting guidelines on annual inventories.  Report of the 

Conference of the Parties on its Eighth Session, held at New Delhi from 23 October to 1 November 2002.  

FCCC/CP/2002/7/Add.2 28 March 2003. 
2
  Updated UNFCCC reporting guidelines on annual inventories following incorporation of the provisions of 

decision 14/CP.11.  See http://unfccc.int/resource/docs/2006/sbsta/eng/09.pdf 
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Units and Conversions 

 

Emissions of greenhouse gases presented in this report are given in Gigagrammes (Gg), 

Million tonnes (Mt) and Teragrammes (Tg).  GWP weighted emissions are also provided.  To 

convert between the units of emissions, use the conversion factors given below. 

 

Prefixes and multiplication factors 

 

Multiplicat ion factor Abbreviation  Prefix Symbol 

    

1,000,000,000,000,000 10
15

 peta P 

1,000,000,000,000 10
12

 tera T 

1,000,000,000 10
9
 giga G 

1,000,000 10
6
 mega M 

1,000 10
3
 kilo k 

100 10
2
 hecto h 

10 10
1
 deca da 

0.1 10
-1

 deci d 

0.01 10
-2

 centi c 

0.001 10
-3

 milli  m 

0.000,001 10
-6

 micro m 

 

1 kilotonne (kt) = 10
3
 tonnes = 1,000 tonnes 

1 Mega tonne (Mt) = 10
6
 tonnes = 1,000,000 tonnes 

 

1 Gigagramme (Gg) = 1 kt 

1 Teragramme (Tg) = 1 Mt 

 

Conversion of carbon emitted to carbon dioxide emitted 
 

To covert 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 CO2 equivalent 
 

Gg (of GHG) * GWP = Gg CO2 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 of Chapter 1. 
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Abbreviations for Greenhouse Gases and Chemical 

Compounds 
 

Type of 

greenhouse gas 

Formula or 

abbreviation 

Name 

   

Direct CH4 Methane 

Direct CO2 Carbon dioxide 

Direct N2O Nitrous oxide 

   

Direct HFCs Hydrofluorocarbons 

Direct PFCs Perfluorocarbons 

Direct SF6 Sulphur hexafluoride 

   

Indirect CO Carbon monoxide 

Indirect NMVOC Non-methane volatile organic compound 

Indirect NOX Nitrogen oxides (reported as nitrogen dioxide) 

Indirect SO2 Sulphur oxides (reported as sulphur dioxide) 

 

HFCs, PFCs and SF6 are collectively known as the óF-gasesô. 

 

 



 
Executive Summaries 

 

 

UK NIR 2010 (Issue 3) AEA Page 7 

 

ES.1  BACKGROUND INFORMATION ON GREENHOUSE 

GAS INVENTORIES, CLIMATE CHANGE AND 

SUPPLEMENTARY INFORMATION REQUIRED UNDER 

ARTICLE 7, PARAGRAPH 1, OF THE KYOTO PROTOCOL 
 

ES.1.1  Background information on climate change (e.g as it 

pertains to the national context) 
 

In response to the  threat of climate change, the Kyoto Protocol was established.  Under this 

agreement, the UK reduction target is -12.5% on 1990 levels.  The UK needs to achieve this 

reduction during the first commitment period of the Kyoto Protocol which runs from 2008 to 

2012. 

The UK has set itself even more stringent domestic targets, including an emission reduction 

target of 34% by 2020 on 1990 levels.  This target is included in the Climate Change Act 

which became UK Law on the 26
th
 November 2008. This legislation introduced a new, more 

ambitious and legally binding target for the UK to reduce GHG emissions to 80% below base 

year by 2050, with legally binding five year GHG budgets.  

In April 2009 the UK Government announced the levels of the first three five-year carbon 

budgets, starting in 2008, requiring the UK to cut emissions by 34% on 1990 levels by 2020. 

The UKôs Low Carbon Transition Plan, published in July 2009, sets out the route-map to 

achieving that 34% reduction in GHG emissions by 2020.  

 

Further information on the UKôs action to tackle climate change can be found on the 

following Government Department websites: 

 

www.decc.gov.uk 

www.defra.gov.uk/environment/climatechange  

 

ES.1.2 Background information on 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 (GHGs). 

 

This is the UKôs National Inventory Report (NIR) submitted in April 2010.  It contains GHG 

emissions estimates for the period 1990 to 2008, and describes the methodology on which the 

estimates are based.  This report and the attached Common Reporting Format (CRF) have 

been compiled in accordance with UNFCCC reporting guidelines on annual inventories 

contained in document FCCC/CP/2002/8 and Decision 18/CP8 of the Conference of Parties. 

 

The UKôs GHG inventory is compiled under contract to the UK Department for Energy and 

Climate Change (DECC) by AEA.  AEA also compiles the UKôs National Atmospheric 

http://www.decc.gov.uk/
http://www.defra.gov.uk/environment/climatechange
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Emissions Inventory on behalf of the UK Department for the Environment, Food and Rural 

Affairs (Defra), used for reporting emissions to other international agreements.  Most of the 

underlying information is held in common databases and this helps ensure consistency 

between the inventories.  Emissions from the agricultural sector (Sector 4) are provided by 

Defraôs Farming and Food Science Team via a contract with North Wyke Research (NWRes), 

and estimates for Land Use, Land Use Change and Forestry (LULUCF) (Sector 5) are 

produced on behalf of DECC by the Centre for Ecology and Hydrology (CEH).  DECC and 

Defra also fund research contracts to provide improved emissions estimates for certain sources 

such as fluorinated gases, landfill methane, and to provide estimates for sources such as 

methane emissions from closed coal mines, which first appeared in the 2005 NIR. 

 

The inventory covers the six direct greenhouse gases under the Kyoto Protocol.  These are as 

follows: 

 

¶ Carbon dioxide; 

¶ Methane ; 

¶ Nitrous oxide ; 

¶ Hydrofluorocarbons (HFCs) ; 

¶ Perfluorocarbons (PFCs) ; and 

¶ Sulphur hexafluoride (SF6). 

 

These gases contribute directly to climate change owing to their positive radiative forcing 

effect.  Also reported are four indirect greenhouse gases: 

 

¶ Nitrogen oxides (reported as NO2); 

¶ Carbon monoxide; 

¶ Non-Methane Volatile Organic Compounds (NMVOC); and 

¶ Sulphur oxides (reported as SO2). 

 

The structure of this report is as follows: 

¶ Chapter 1 of the report provides an introduction and background information on 

greenhouse gas inventories.  

¶ Chapter 2 provides a summary of the emission trends for aggregated greenhouse gas 

emissions by source and gas.   

¶ Chapters 3 to 9 discuss each of the main source categories in detail.  

¶ Chapter 10 presents information on recalculations, improvements and a summary of 

responses to review processes.   

¶ Chapter 11 details KP-LULUCF reporting 

¶ Chapter 12 contains information on accounting of Kyoto units 

¶ Chapters 13 and 14 contain information regarding changes to the National System and 

the National Registry 

¶ Chapter 15 contains information on the minimisation of adverse impacts in accordance 

with Article 3, paragraph 14. 

 



 
Executive Summaries 

 

 

UK NIR 2010 (Issue 3) AEA Page 9 

 

There are also Annexes to provide key source analysis and other detailed information as set 

out in the Guidelines.  

 

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 UKôs 

submission to the UNFCCC. 

 

The UK inventory provides data to assess progress with the UKôs commitments under the 

Kyoto Protocol, the UKôs contribution to the EUôs targets under the Kyoto Protocol and also 

progress towards domestic goals to reduce CO2 emissions.  Geographical coverage for these 

three purposes differs to some extent, because of the following: 

 

1. Domestic goals for CO2 are based on the UK only, excluding all emissions from the 

UKôs Crown Dependencies and Overseas Territories; 

2. The Kyoto commitment extends coverage to the UKôs Crown Dependencies 

(Guernsey, Jersey and the Isle of Man) and Overseas Territories that have ratified the 

Kyoto Protocol (the Cayman Islands, the Falkland Islands, Bermuda, Monserrat and 

Gibraltar); 

3. The UKôs commitments under the EU Monitoring Mechanism, which has been set up 

to enable the EU to meet its Kyoto Protocol target, only includes the parts of the UK 

which are also parts of the EU (the UK and Gibraltar, excluding all Crown 

Dependencies and other Overseas Territories). 

 

Coverage 2 is used for the data in the CRF tables submitted to the UNFCCC and Coverage 3 

is used for the data in the CRF tables submitted under the EUMM.  Emissions data for 

Coverage 1 are reported here for information only.  Tables ES2.1 to ES3.1 show CO2 and the 

direct greenhouse gases, disaggregated by gas and by sector for geographical Coverage 2.  

Tables ES3.2 and ES3.3 show emissions for the Kyoto basket based on Coverage 2 and 3, 

respectively. 

 

Table ES4 has data on indirect greenhouse gas emissions, for geographical coverage 2.  

 

 

ES.1.3 Background information on 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 Kyoto Protocol is presented in Chapter 1, Section 1.1.3. 
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ES.2  SUMMARY OF NATIONAL EMISSION AND REMOVAL 

RELATED TRENDS, AND EMISSIONS AND REMOVALS 

FROM KP-LULUCF ACTIVITIES 
 

ES.2.1 GHG Inventory 

 
Table ES2.1: Emissions of GHGs in terms of carbon dioxide equivalent emissions 

including all estimated GHG emissions from the Crown Dependencies 

and relevant Overseas Territories, 1990-2008.  (Mt CO2 Equivalent) 

Table ES2.1 Mt CO 2 Equivalent 

  1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

CO2 (Including net LULUCF) 594.1 601.4 584.2 569.2 563.2 554.4 576.6 552.9 555.0 544.6 

CO2 (Excluding net LULUCF) 591.2 598.6 582.0 568.1 562.3 553.2 575.7 552.3 555.0 544.8 

CH4 (Including net LULUCF) 104.6 103.8 102.3 99.3 92.3 91.4 89.0 83.8 79.5 74.3 

CH4 (Excluding net LULUCF) 104.6 103.8 102.3 99.2 92.3 91.4 89.0 83.8 79.4 74.3 

N2O (Including net LULUCF) 65.1 65.1 58.5 53.8 55.0 53.6 53.5 54.5 54.0 43.3 

N2O (Excluding net LULUCF) 65.1 65.1 58.5 53.8 55.0 53.6 53.5 54.5 54.0 43.3 

HFCs 11.4 11.9 12.3 13.1 14.1 15.5 16.7 19.0 16.8 10.0 

PFCs 1.4 1.2 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.4 

SF6 1.0 1.1 1.1 1.2 1.2 1.2 1.3 1.2 1.3 1.4 

Total (Emissions including 

net GHG from LULUCF)  
777.6 784.5 759.0 737.1 726.1 716.6 737.5 711.9 706.9 674.0 

Total (Emissions excluding 

net GHG from LULUCF)  
774.7 781.6 756.8 735.9 725.2 715.3 736.6 711.2 706.8 674.2 

           

Table ES2.1 Mt CO 2 Equivalent % Change 

  2000 2001 2002 2003 2004 2005 2006 2007 2008 1990-2008 

CO2 (Including net LULUCF) 552.7 564.2 546.6 558.4 558.0 555.7 553.3 545.6 534.7 -10% 

CO2 (Excluding net LULUCF) 553.1 564.7 547.7 559.4 559.8 557.6 555.1 547.5 536.7 -9% 

CH4 (Including net LULUCF) 69.7 63.7 60.6 54.6 52.9 51.7 50.7 49.5 48.9 -53% 

CH4 (Excluding net LULUCF) 69.7 63.6 60.6 54.6 52.9 51.7 50.7 49.5 48.9 -53% 

N2O (Including net LULUCF) 42.3 39.9 38.1 37.5 38.1 36.9 35.3 34.8 34.0 -48% 

N2O (Excluding net LULUCF) 42.3 39.9 38.1 37.5 38.1 36.9 35.3 34.8 34.0 -48% 

HFCs 8.7 9.3 9.8 10.5 9.7 10.5 10.8 11.0 11.2 -1% 

PFCs 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 -85% 

SF6 1.8 1.4 1.5 1.3 1.1 1.1 0.9 0.8 0.7 -31% 

Total (Emissions including 

net GHG from LULUCF)  
675.7 678.9 657.0 662.7 660.2 656.2 651.3 641.9 629.8 -19% 

Total (Emissions excluding 

net GHG from LULUCF)  
676.0 679.4 658.0 663.7 662.0 658.1 653.1 643.8 631.8 -18% 

 
1. One Mt equals one Tg, which is 1012 g (1,000,000,000,000 g) or one million tonnes 

2. Net Emissions are reported in the Common Reporting Format 

3. Geographical coverage of this table includes the Crown Dependencies Jersey, Guernsey and the Isle of Man,  and  

the  Overseas Territories which have joined the UKôs instruments of ratification to the UNFCCC and the Kyoto 

Protocol.  These are the Cayman Islands, Falkland Islands, Bermuda, Montserrat and Gibraltar. 
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Table ES2.1 presents the UK Greenhouse Gas Inventory totals by gas, both including and 

excluding net emissions from LULUCF.  The largest contribution to total emissions is CO2, 

which contributed 85% to total net emissions in 2008.  Methane emissions account for the 

next largest share (8%), and N2O emissions make up a further 5%.  Emissions of all gases 

have decreased since 1990, contributing to an overall decrease of 19%. 

 

ES.2.2 KP-LULUCF activities 
KP-LULUCF activities relate to estimated emissions and removals from: 

 

¶ Article 3.3, the net emissions or removals of Aforestation, Reforestation and 

Deforestation (ARD) since 1990; 

¶ Article 3.4, the net flux due to forest management since 1990 (the UK has elected 

forest management from the choices of: cropland management, grassland management, 

forest management and revegetation); and 

¶ Article 3.7, emissions in 1990 only from deforestation, added to the base year for 

Kyoto reporting (only applicable for countries where there is a net LULUCF emission 

in 1990, which is the case for the UK). 

 

Table ES2.2 details the emissions and removals from these activities which are included in 

the UKôs emissions total for reporting under the Kyoto Protocol. 

 

 Table ES 2.2 
Base 

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Article 3.3 0.3 0.4 0.6 0.6 0.5 0.4 0.1 -0.1 -0.3 -0.5 

Article 3.4 (capped at -0.37 

MtC)  
  -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 

Article 3.7 0.3                   

           
  Table ES 2.2 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Article 3.3 -0.6 -0.6 -0.6 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1 

Article 3.4 (capped at -0.37 

MtC)  
-1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 

Article 3.7                     
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ES.3 OVERVIEW OF SOURCE AND SINK CATEGORY 

EMISSION ESTIMATES AND TRENDS, INCLUDING KP-

LULUCF ACTIVITIES 

 
ES.3.1 GHG Inventory 
Table ES3.1 details total net emissions of GHGs, aggregated by IPCC sector. 

 

Table ES3.1: Aggregated emission trends per source category, including all estimated 

GHG emissions from the Crown Dependencies and selected relevant 

Overseas Territories (Mt CO2 equivalent). 

Table ES2.2  Aggregated emission trends per source category (Mt CO2 equivalent) 

Source Category  1990 1991 1992 1993 1994 1995 1996 1997 1998 

1. Energy  612.1 622.0 605.6 590.0 577.0 568.5 589.1 564.6 565.5 

2. Industrial Processes  54.0 52.3 46.9 43.7 46.1 46.4 48.2 50.6 48.7 

3. Solvents and Other Product 

Use
a
 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4. Agriculture  55.6 55.1 53.3 52.6 53.5 53.4 53.7 54.0 53.1 

5. LULUCF  2.9 2.8 2.2 1.1 0.9 1.2 1.0 0.7 0.1 

6. Waste  52.9 52.2 51.0 49.6 48.6 47.1 45.6 41.9 39.5 

Total (net emissions)  777.6 784.5 759.0 737.1 726.1 716.6 737.5 711.9 706.9 

            

Table ES3.1  Aggregated emission trends per source category (Mt CO2 equivalent) 

Source Category 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

1. Energy 553.4 560.5 572.7 555.7 563.7 563.2 559.7 557.1 546.9 536.3 

2. Industrial Processes 32.0 30.9 29.1 26.9 28.4 28.6 28.7 27.9 29.6 28.8 

3. Solvents and Other 

Product Use
a 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4. Agriculture 52.5 50.4 47.4 47.6 46.9 46.9 46.7 45.2 44.3 43.8 

5. LULUCF -0.2 -0.3 -0.5 -1.0 -1.0 -1.8 -1.9 -1.8 -1.9 -2.0 

6. Waste 36.2 34.2 30.2 27.8 24.7 23.2 23.0 23.0 22.9 22.8 

Total (net emissions) 674.0 675.7 678.9 657.0 662.7 660.2 656.2 651.3 641.9 629.8 

 

Footnotes: 

 
a Solvents and other product use emissions occur as NMVOC and so do not appear in this Table which covers direct 

greenhouse gases 

   Geographical coverage of this table includes the Crown Dependencies Jersey, Guernsey and the Isle of Man, and the 

Overseas Territories which have joined, or are likely to join, the UKôs instruments of ratification to the UNFCCC and the 

Kyoto Protocol.  These are the Cayman Islands, Falkland Islands, Bermuda, Montserrat and Gibraltar. 

 

The largest contribution to greenhouse gas emissions arises from the energy sector.  In 2008 

this contributed 85% to the total emissions including relevant OTs.  Emissions of CO2, CH4 

and N2O all arise from this sector.  Since 1990, emissions from the energy sector have 

declined by about 12%. 

 

The second largest source of greenhouse gases is the agricultural sector.  Emissions from this 

sector arise for both CH4 and N2O.  Since 1990, emissions from this sector have declined by 
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21%, due to a decline in emissions from enteric fermentation and agricultural waste disposal  

(related to lower livestock numbers) and agricultural soils (due to changes in agricultural 

practices, including a decline in emissions from enteric fermentation, and a decline in the 

emissions from the use of synthetic fertiliser). 

 

Industrial processes make up the third largest source of greenhouse gases in the UK, 

contributing 5% to the national total in 2008.  Emissions of all six direct greenhouse gases 

occur from this sector. 

 

Land Use, Land-use Change and Forestry contains sinks as well as sources of CO2 emissions. 

LULUCF is a net sink in 2008.  Emissions from this source occur for CO2, N2O and CH4. 

 

The remaining source that contributes to direct greenhouse gas totals is waste.  In 2008 this 

contributed around 4% to the national total.  Emissions arise for CO2, CH4 and N2O, with 

emissions occurring from waste incineration, solid waste disposal on land and wastewater 

handling. Emissions from this sector have steadily declined and in 2008 are 57% below 1990 

levels. 

 

Total net emissions have decreased by 19% since 1990. 

 

ES.3.2 KP-LULUCF Activities 
ES.3.2 provides the time series of the UK Kyoto basket of emissions (UNFCCC geographical 

coverage), and ES.3.3 presents the equivalent values for the EU coverage of the UK inventory. 

The tables show the emissions making up the base year and subsequent years, and also 

estimated emissions and removals from: 

 

¶ Articl e 3.3, the net emissions or removals of Aforestation, Reforestation and 

Deforestation (ARD) since 1990; 

¶ Article 3.4, the net flux due to forest management since 1990 (the UK has elected 

forest management from the choices of: cropland management, grassland management, 

forest management and revegetation); and 

¶ Article 3.7, emissions in 1990 only from deforestation, added to the base year for 

Kyoto reporting (only applicable for countries where there is a net LULUCF emission 

in 1990, which is the case for the UK). 

 

The Base Year for emissions of carbon dioxide, methane and nitrous oxide is 1990.  The Base 

Year for emissions of fluorinated gases (F-gases) is 1995. 

 

The tables include two Base Year totals.  The first (in the Kyoto Protocol Total row) is the 

óBase Yearô calculated from the 2008 inventory, based on the totals calculated for each sector 

this year, together with Article 3.7, and including any recalculations made since the previous 

inventory.  The óFixed Base Yearô is the base year total calculated from the 2004 Inventory, 

which has been used to calculate the UKôs Assigned Amount, and in table ES.3.3, the UKôs 

contribution to the EUôs Assigned Amount.  This has been reviewed during an In Country 

Review of the UK inventory in March 2007 and agreed by the UNFCCC.  This is the total that 

the UKôs progress towards its Kyoto Protocol target will be judged against.  
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Table ES3.2: Kyoto basket of emissions, and emissions associated with 

Arti cles 3.3, 3.4 and 3.7, 1990-2008 (in Mt CO 2 equivalent) ï UNFCCC 

Coverage. 

Table ES3.2 Mt CO 2 Equivalent 

  

Base 

Year 
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

CO2 591.2 591.2 598.6 582.0 568.1 562.3 553.2 575.7 552.3 555.0 544.8 

CH4 104.6 104.6 103.8 102.3 99.2 92.3 91.4 89.0 83.8 79.4 74.3 

N2O 65.1 65.1 65.1 58.5 53.8 55.0 53.6 53.5 54.5 54.0 43.3 

HFCs 15.5 11.4 11.9 12.3 13.1 14.1 15.5 16.7 19.0 16.8 10.0 

PFCs 0.5 1.4 1.2 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.4 

SF6 1.2 1.0 1.1 1.1 1.2 1.2 1.2 1.3 1.2 1.3 1.4 

Grand Total 778.1 774.7 781.6 756.8 735.9 725.2 715.3 736.6 711.2 706.8 674.2 

Article 3.3  0.4 0.6 0.6 0.5 0.4 0.1 -0.1 -0.3 -0.5 -0.6 

Article 3.4 (capped at -0.37 MtC)   -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 

Article 3.7 0.3                     

Kyoto Protocol Total 778.7 773.8 780.8 756.0 735.1 724.2 714.1 735.1 709.6 705.0 672.2 

Fixed Base Year 779.9                     

            

Table ES3.2 Mt CO 2 Equivalent % Changes 

  
2000 2001 2002 2003 2004 2005 2006 2007 2008 

1990-

2008 

Base 

Year - 

2008 

CO2 553.1 564.7 547.7 559.4 559.8 557.6 555.1 547.5 536.7 -9% -9% 

CH4 69.7 63.6 60.6 54.6 52.9 51.7 50.7 49.5 48.9 -53% -53% 

N2O 42.3 39.9 38.1 37.5 38.1 36.9 35.3 34.8 34.0 -48% -48% 

HFCs 8.7 9.3 9.8 10.5 9.7 10.5 10.8 11.0 11.2 -1% -27% 

PFCs 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 -85% -55% 

SF6 1.8 1.4 1.5 1.3 1.1 1.1 0.9 0.8 0.7 -31% -43% 

Grand Total 676.0 679.4 658.0 663.7 662.0 658.1 653.1 643.8 631.8 -18% -19% 

Article 3.3 -0.6 -0.6 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1     

Article 3.4 (capped at -0.37 MtC) -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4     

Article 3.7                       

Kyoto Protocol Total 674.1 677.4 655.8 661.2 659.3 655.2 650.0 640.5 628.3 -18% -19% 

Fixed Base Year                     -19% 

 
Footnotes: 
1 The Fixed Base Year is taken from the UKôs 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 will be assessed against for 

its Kyoto Protocol target. 
 

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. 
 

Geographical coverage of this table includes the Crown Dependencies Jersey, Guernsey and the Isle of Man,  and  the  

Overseas Territories which have joined the UKôs instruments of ratification to the UNFCCC and the Kyoto Protocol.  These 

are the Cayman Islands, Falkland Islands, Bermuda, Montserrat and Gibraltar. 
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Table ES3.3: Kyoto basket of emissions, and emissions associated with 

Articles 3.3, 3.4 and 3.7, 1990-2008 (in Mt CO 2 equivalent) ï EUMM 

Coverage. 

Table ES3.3 Mt CO 2 Equivalent 

  

Base 

Year 
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

CO2 588.7 588.7 596.0 579.4 565.5 559.6 550.5 572.8 549.3 551.9 541.8 

CH4 104.1 104.1 103.4 101.8 98.8 91.8 90.9 88.5 83.3 79.0 73.8 

N2O 65.1 65.1 65.0 58.4 53.7 54.9 53.5 53.4 54.4 53.9 43.2 

HFCs 15.5 11.4 11.9 12.3 13.1 14.0 15.5 16.7 19.0 16.8 9.9 

PFCs 0.5 1.4 1.2 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.4 

SF6 1.2 1.0 1.1 1.1 1.2 1.2 1.2 1.3 1.2 1.3 1.4 

Grand Total 775.0 771.7 778.5 753.7 732.8 722.1 712.0 733.2 707.7 703.1 670.6 

Article 3.3   0.4 0.6 0.6 0.5 0.4 0.1 -0.1 -0.3 -0.5 -0.6 

Article 3.4 (capped at -0.37 MtC)   -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 

Article 3.7 0.3                     

Kyoto Protocol Total 775.4 770.8 777.7 752.9 732.0 721.1 710.8 731.7 706.0 701.3 668.6 

Fixed Base Year 776.3                     

            

Table ES3.3 Mt CO 2 Equivalent % Changes 

  
2000 2001 2002 2003 2004 2005 2006 2007 2008 

1990-

2008 

Base 

Year - 

2008 

CO2 550.2 561.9 544.9 556.7 557.1 554.8 552.1 544.3 533.7 -9% -9% 

CH4 69.2 63.2 60.2 54.2 52.6 51.3 50.3 49.1 48.5 -53% -53% 

N2O 42.2 39.8 38.0 37.5 38.0 36.8 35.2 34.7 33.9 -48% -48% 

HFCs 8.6 9.3 9.7 10.5 9.6 10.4 10.8 10.9 11.2 -2% -28% 

PFCs 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 -85% -55% 

SF6 1.8 1.4 1.5 1.3 1.1 1.1 0.9 0.8 0.7 -31% -43% 

Grand Total 672.6 676.0 654.7 660.5 658.7 654.7 649.6 640.0 628.2 -19% -19% 

Article 3.3 -0.6 -0.6 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1     

Article 3.4 (capped at -0.37 MtC) -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4 -1.4     

Article 3.7                       

Kyoto Protocol Total 670.6 674.0 652.4 658.0 656.0 651.8 646.5 636.8 624.8 -19% -19% 

Fixed Base Year
1                     -20% 

 
Footnotes: 
 
1 The Fixed Base Year was supplied to the EU to calculate the Assigned Amount for the EU. 

 
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. 

 

Geographical coverage of this table includes the UK and Gibraltar only. 
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ES.4 - OTHER INFORMATION 
 

ES.4 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 produce increases in tropospheric ozone concentrations and this increases radiative 

forcing.  Sulphur oxides are included because they contribute to aerosol formation. 

 

Table ES4.1: Emissions of Indirect Greenhouse Gases in the UK, 1990-2008 (in kt).  
Gas 1990 1991 1992 1993 1994 1995 1996 1997 1998 

NOx 2,756 2,709 2,597 2,450 2,365 2,259 2,188 2,052 2,011 

CO 9,043 9,253 8,845 8,501 8,040 7,527 7,578 7,081 6,792 

NMVOC 2,573 2,510 2,450 2,335 2,270 2,090 1,998 1,925 1,794 

SO2 3,731 3,628 3,449 3,120 2,676 2,366 2,045 1,666 1,636 

          

Gas 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

NOx 1,914 1,881 1,837 1,737 1,755 1,711 1,685 1,657 1,561 1,406 

CO 6,421 5,660 5,277 4,647 4,177 3,876 3,479 3,271 3,052 2,828 

NMVOC 1,614 1,491 1,394 1,319 1,202 1,129 1,072 1,030 1,013 943 

SO2 1,224 1,238 1,111 984 973 817 692 674 599 516 

 
Footnotes: 

Geographical coverage of the emissions in the table includes emissions from the Crown Dependencies and 

Overseas Territories 

 

Since 1990, emissions of all indirect gases have decreased.  The largest source of emissions 

for all the indirect gases is the energy sector.  For NOx, CO and SO2, over 90% of emissions 

arise from activities within this sector.  For NMVOC, 44.6% of emissions are energy related, 

with other significant contributions from both the industrial processes and solvent sectors. 
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1 Introduction 

This is the UKôs 2010 National Inventory Report (NIR).  From 2010 onwards, the NIR 

contains new information required for reporting under the Kyoto Protocol (decision 

15/CMP.1). 

 

The national inventory report (NIR), as established by decision 18/CP.8, is one element of the 

annual greenhouse gas (GHG) inventory that is required to be submitted to the UNFCCC by 

Annex I Parties to the Convention on 15 April of each year.  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 an Annex I Party to the Convention and is also a Party to the Kyoto Protocol.  This 

means the UK is required to 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, CLIMATE CHANGE 

1.1.1 Background information on Climate Change 
There is strong evidence that since the early twentieth century the change in the earthôs 

climate is linked to the release of greenhouse gases from human activities.  The greenhouse 

gases that are released contribute to a process known as the greenhouse effect. 

 

The greenhouse effect is a naturally occurring process which controls the temperature of the 

earth.  However the release of extra greenhouse gases from human activities contributes to 

this process and traps extra heat within the earthôs atmosphere, causing a warming effect.  

This increase in the earthôs temperature has adverse impacts and these impacts will need to be 

managed and adapted to, both now and in the future, as the climate changes. 

 

In response to this threat, the Kyoto Protocol was established.  Countries that have signed and 

ratified the Kyoto Protocol are legally bound to reduce their greenhouse gas emissions by an 

agreed amount.  A single European Union Kyoto Protocol reduction target for greenhouse gas 

emissions of -8% was negotiated, and a Burden Sharing Agreement allocates the target 

between Member States of the European Union.  Under this agreement, the UK reduction 

target is -12.5% on base-year levels.  The UK needs to achieve this reduction during the first 

commitment period of the Kyoto Protocol which runs from 2008 to 2012. 

 

The UK has set itself even more stringent domestic targets, including an emission reduction 

target of 34% by 2020 on 1990 levels.  This target is included in the Climate Change Act. 



 Introduction 1 

  

 

UK NIR 2010 (Issue 3) AEA Page 36 

 

The UKôs Climate Change Programme published in March 2006, described measures to 

ensure that the UK delivers its legally binding target under the Kyoto Protocol to reduce 

emissions of the basket of the six greenhouse gases to 12.5% below base year levels over the 

first commitment period 2008-2012, and to move the UK towards its domestic goal of a 20% 

reduction in carbon dioxide emissions below 1990 levels by 2010.  The Climate Change 

Programme formed the basis of the UKôs Fourth National Communication to the UNFCCC. 

 

The Climate Change Act became UK Law on the 26
th
 November 2008. This legislation 

introduced a new, more ambitious and 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 scope and level of UK carbon budgets. The CCC published its first advice to the UK 

Government on the 1
st
 December 2008.  

 

In response to the CCCôs recommendations, in April 2009 the UK Government announced the 

levels of the first three five-year carbon budgets, starting in 2008, requiring the UK to cut 

emissions by 34% on 1990 levels by 2020. More recently, in July 2009, the UK Government 

released its Low Carbon Transition Plan, which plots out the route-map to achieving that 34% 

reduction in GHG emissions by 2020. 

 

Further information on the UKôs action to tackle climate change can be found on the 

following Government Department websites: 

 

www.decc.gov.uk 

www.defra.gov.uk/environment/climatechange  

 

1.1.2 Background information on Greenhouse Gas Inventories 
 

1.1.2.1 Reporting of the UK Greenhouse Gas Inventory 
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 (GHGs). 

 

The UKôs National Inventory Report (NIR) is prepared in accordance with decision 18/CP.8
3
 

and follows the structure outlined in the document FCCC/SBSTA/2006/9
4
.  In addition to this, 

the UK also reports GHG emissions by sources and removals by sinks in the Common 

Reporting Format (CRF) tables.  The estimates are consistent with the IPCC Revised 1996 

                                                 
3
  FCCC Decision 18/CP.8.  Guidelines for the preparation of national communications by Parties included in 

Annex I to the Convention, part I:UNFCCC reporting guidelines on annual inventories.  Report of the 

Conference of the Parties on its Eighth Session, held at New Delhi from 23 October to 1 November 2002.  

FCCC/CP/2002/7/Add.2 28 March 2003. 

 
4
  Updated UNFCCC reporting guidelines on annual inventories following incorporation of the provisions of 

decision 14/CP.11.  See http://unfccc.int/resource/docs/2006/sbsta/eng/09.pdf 

 

file://salix.harwell.aeat.com/NAEI-admin/naei08/8_ghgi/2_nir/1_report%20and%20appendices/www.decc.gov.uk
http://www.defra.gov.uk/environment/climatechange
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Guidelines for National Greenhouse Gas Inventories (IPCC, 1997a, b, c) and Good Practice 

Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC, 2000, 

2003). 

 

This report and corresponding CRF tables provide annual emission estimates submitted by the 

UK to the UNFCCC for the period 1990 to 2008.  Estimates for emissions from Energy, 

Industrial Processes, Solvents and Waste are compiled by AEA, under contract to the 

Department of Energy and Climate Change (DECC).  Emissions and removals from land use 

change and forestry are provided by the Centre of Ecology and Hydrology (CEH) under 

contract to DECC and agricultural emissions by North Wyke Research, under contract to the 

Department of Environment, Food and Rural Affairs (Defra). 

 

To fulfil both EUMM and UNFCCC reporting requirements the UK has prepared two sets of 

CRF tables and has officially reported both sets.  These two sets of tables present emission 

estimates for different geographical coverages: 

 

1. EUMM CRF (reported 15
th
 January): Includes UK, and Gibraltar 

2. UNFCCC CRF (reported 15
th
 April) : Include UK, Crown Dependencies (Jersey, 

Guernsey, Isle of Man) and Overseas Territories (Bermuda, Cayman Islands, 

Montserrat, Falkland Islands, Gibraltar). 

 

The main part of the report presents greenhouse gas emissions for the years 1990-2008, and 

discusses the reasons for the trends and any changes in the estimates due to revisions made 

since the last inventory.  The Annexes provide supplementary detail of the methodology of the 

estimates, and explain how the Greenhouse Gas Inventory relates to the IPCC Guidelines and 

the NAEI.  It contains mappings between IPCC, NAEI source categories and fuel types as well 

as some emission factors and references to the technical literature.  The Annexes also include 

sections on the estimation of uncertainties and atmospheric verification of the inventory, and 

additional detail of the methods used to estimate emissions of GHGs.  The IPCC Good 

Practice Guidance (IPCC, 2000) requires that certain sets of activity data are reported as well 

as the Common Reporting Format Tables.  These datasets are included on a CD ROM 

attached to this report. 

 

The CRF consists of a series of detailed spreadsheets, with one set for each year.  The CRF 

reports much more detail than the IPCC Sectoral Tables, in that it contains additional tables of 

activity data as well as updated versions of the IPCC Sectoral Tables.  A copy of the CRF for 

each reported geographical coverage accompanies this report on a CD ROM. 

 

1.1.2.2 Geographical coverage of UK emissions 

As mentioned in Section 1.1.2.1, the UK compiles and reports two different sets of CRF 

tables, each with a different geographical coverage of emissions to fulfil the reporting 

requirements of both the EUMM and the UNFCCC. 

 

A major source of activity data for the UK inventory is provided by UK DECC through their 

publication the Digest of UK Environmental Statistics (DUKES) (see Table 1.6), and the 

geographical coverage of DUKES helps define the geographical coverage of the inventory. 
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DECC advises that the geographical coverage of the statistics is the United Kingdom (DECC, 

2009).  Shipments to the Channel Islands and the Isle of Man from the United Kingdom are 

not classed as exports, and supplies of solid fuel and petroleum to these islands are therefore 

included as part of the United Kingdom inland consumption or deliveries. 

 

The definition of the UK used by DECC accords with that of the "economic territory of the 

United Kingdom" used by the UK Office for National Statistics, which in turn accords with 

the definition required to be used under the European System of Accounts (ESA95). 

 

The geographical coverage of the UK inventory presented in this NIR has been extended to 

include emissions from the UKôs Crown Dependencies (CDs) and the UKôs Overseas 

Territories (OTs)
5
 who have joined, or are likely to join, the UKôs instruments of ratification 

to the UNFCCC and the Kyoto Protocol.   

 

The UK has two types of associated territories, which are as follows: 

 

¶ Crown Dependencies (CDs) 

The Crown Dependencies are the Isle of Man and the Channel Islands.  They are not 

part of the United Kingdom, and are largely self-governing with their own legislative 

assemblies and systems of law.  The British Government, however, is responsible for 

their defence and international relations.  The Crown Depedencies are not members of 

the European Union. 

 

¶ Overseas Territories (OTs, formerly called Dependent Territories) 

The Overseas Territories are constitutionally not part of the United Kingdom.  They 

have separate constitutions, and most Overseas Territories have elected governments 

with varying degrees of responsibilities for domestic matters.  The Governor, who is 

appointed by, and represents, Her Majesty the Queen, retains responsibility for 

external affairs, internal security, defence, and in most cases the public service.  The 

OTs include the Sovereign Bases (SBs) as a subset. 

 

Details of the methods used to disaggregate the fuel use in the CDs from the UK totals 

presented in DUKES are detailed in Annex 3.9 

 

1.1.2.3 Greenhouse Gases Reported in the UK Inventory 
The greenhouse gases reported are: 

 

Direct Greenhouse Gases 

¶ Carbon dioxide (CO2) 

¶ Methane (CH4) 

¶ Nitrous oxide (N2O) 

¶ Hydrofluorocarbons (HFCs) 

¶ Perfluorocarbons (PFCs) 

                                                 
5
 These OTs are the Cayman Islands, Falkland Islands, Bermuda, Montserrat and Gibraltar 
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¶ Sulphur hexafluoride (SF6) 

 

Indirect Greenhouse Gases 

¶ Nitrogen oxides (NOx, as NO2) 

¶ Carbon monoxide (CO) 

¶ Non-Methane Volatile Organic Compounds (NMVOC) 

¶ Sulphur dioxide (SO2) 

 

These indirect gases have indirect effects on radiative forcing and are requested by the 

UNFCCC guidelines. 

 

Emissions estimates are made using methodologies corresponding mostly to the detailed 

sectoral Tier 2/3 methods in the IPCC Guidelines. 

 

Most sources are reported in the detail required by the CRF.  The main exceptions are the 

emissions of individual halocarbon species, which cannot always be reported individually 

because some of these are considered commercially sensitive data.  Consequently, emissions 

data have been aggregated to protect this information.  It is however possible to report the 

total global warming potential of these gases and hence the total global warming potential of 

all UK greenhouse gases. 

 

1.1.2.4 Global Warming Potentials of the Greenhouse Gases 
The direct greenhouse gases have different effectiveness in radiative forcing.  The Global 

Warming Potential (GWP) is a means of providing a simple measure of the relative radiative 

effects of the emissions of the various gases.  The index is defined as the cumulative radiative 

forcing between the present and a future time horizon caused by a unit mass of gas emitted 

now, expressed relative to that of CO2.  It is necessary to define a time horizon because the 

gases have different lifetimes in the atmosphere.  Table 1.1 shows GWPs defined on a 

100-year horizon (IPCC, 1996).  These are the GWP values required by FCCC/CP/2002/8, 

consistent with Decision 2/CP3. 

 

Table 1.1 GWP of Greenhouse Gases on a 100-Year Horizon used in the UK NIR 

Gas GWP 

  

Carbon dioxide 1 

Methane 21 

Nitrous oxide 310 

HFCs 140-11,700 

PFCs 6,500-9,200 

SF6 23,900 

 

A range of GWP values is shown for HFCs and PFCs because these refer to a number of 

species, each with its own GWP.  By weighting the emission of a gas with its GWP it is 

possible to estimate the total contribution to global warming of UK greenhouse gas emissions. 
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GWPs of certain greenhouse gases have been updated in the IPCC Third and Fourth 

Assessment Reports (IPCC, 2001; IPCC, 2007).  However, it has been agreed internationally 

that these will not apply to the Kyoto targets under the first commitment period.  All 

calculations and inventory submissions throughout this period will be based on the GWPs 

given in the Second Assessment Report (IPCC, 1996). 

 

1.1.3 Background information on supplementary information 

required under Article 7, paragraph 1, of the Kyoto Protocol 
Information relating to the supplementary information required under Article 7, Paragraph 1 

of the Kyoto Protocol can be found in the relevant sections of this report.   

 

Table 1.2 below summarises the background information relating to the supplementary 

information and cross-references the reader to the appropriate part of the report for more 

detailed information. 

 

Table 1.2 Background information on supplementary information required 

under Article 7, paragraph 1, of the Kyoto Protocol 

Reporting Element Background Information  

Supplementary inventory information for 

activities under Article 3, Paragraphs 3 and 4 

The reporting of KP-LULUCF is carried out 

by the Centre for Ecology and Hydrology 

(CEH) on behalf of DECC.  The UK has 

chosen to elect Forest Management (FM) as 

an activity under Article 3.4.  The 

calculations follow the same method and use 

the same models as the UNFCCC estimates 

for LULUCF, which are also prepared by 

CEH.  Further information can be found in 

Chapter 11. 

 

 

Information on Kyoto Protocol units The UK National Registry is operated and 

maintained by the Environment Agency on 

behalf of DECC.  Information on accounting 

of Kyoto Protocol units, including a summary 

of information reported in the standard 

electronic format (SEF) tables is provided in 

Chapter 12. SEF tables including information 

for the period 01.01.2009 to 31.12.2009 can 

be found in Annex 6 of this report. 

Changes in National Systems The UK national system is managed and 

maintained by DECC, who are the Single 

National Entity.  Changes to the national 

System are reported in Chapter 13 of this 

report. 

Changes in National Registry The UK National Registry is operated and 

maintained by the Environment Agency on 
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Reporting Element Background Information  

behalf of DECC. The national registry 

currently sits outside of the national system 

for the inventory, but is represented on the 

National Inventory Steering Committee.  

There were 3 upgrades to the UK registry in 

2009, predominantly addressing reliability 

and performance issues. All changes in the 

National Registry are reported in Chapter 14. 

Minimisation of adverse impacts in 

accordance with Article 3, Paragraph 14 

The UK has undertaken several assessments, 

reviews and analysis projects to better 

understand the impacts its policies could have 

on developing countries, and how they could  

be addressed. We have supported several 

capacity building projects via our Foreign and 

Commonwealth Office promoting energy 

efficiency and deployment of renewable 

energy.  We are also engaging with five major 

economies (Brazil, South Africa, China, India 

and Mexico) in sustainable dialogues. Further 

details on the UKôs efforts to minimise 

adverse impacts is provided in Chapter 15. 

 

1.2 INSTITUTIONAL ARRANGEMENTS FOR INVENTORY 

PREPARATION 

1.2.1 Institutional, legal and procedural arrangements for 

compiling the UK inventory 
The UK Greenhouse Gas Inventory is compiled and maintained by AEA of AEA Technology 

plc ï the Inventory Agency - under contract with the Climate, Energy, Science and Analysis 

(CESA) Division in the UK Department of Energy and Climate Change (DECC).  AEA is 

directly responsible for producing the emissions estimates for CRF categories Energy (CRF 

sector 1), Industrial Processes (CRF sector 2), Solvent and Other Product Use (CRF sector 3), 

and Waste (CRF Sector 6).  AEA is also responsible for inventory planning, data collection, 

QA/QC and inventory management and archiving.  Agricultural sector emissions (CRF sector 

4) are produced by the Defraôs Farming and Food Science Team by means of a contract with 

North Wyke Research. 

 

Land-Use Change and Forestry emissions (CRF sector 5) are calculated by the UK Centre for 

Ecology and Hydrology (CEH), under separate contract to CESA (DECC).  The KP-LULUCF 

information is also produced by CEH.  The mechanism for generating the KP-LULUCF data 

and the quality control and assurance procedures applied are an integral part of the UKôs 

National System. 
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1.2.1.1 The UK Greenhouse Gas National Inventory System (UK NIS) 
The Marrakesh Accords of the Kyoto Protocol (Decision 20/CP7) define the requirements for 

National Inventory Systems (NIS), including the need to establish legal, procedural and 

institutional arrangements to ensure that all parties to the Protocol estimate and report their 

GHG emissions in accordance with relevant decisions of the COP, facilitate UNFCCC 

Reviews and improve the quality of their inventories.  Under related EU legislation set out in 

Decision 280/2004/EC the UK was required to have in place its NIS by 31
st
 December 2005.  

The development of more formal agreements between DECC and Key Data Providers (KDPs)  

within the NIS is ongoing and will specify the framework of data supply e.g. data quality, 

format, timeliness and security to underpin the GHG inventory. 

 

Figure 1.1 shows the main elements the UK National Inventory System, including provision 

of data to the European Union under the terms of the EU Monitoring Mechanism.  DECC is 

the Single National Entity responsible for submitting the UK's greenhouse gas inventory 

(GHGI) to the UNFCCC.  The Inventory Agency is AEA, who are responsible for compiling 

the GHGI on behalf of DECC.  Key Data Providers include other Government Departments 

such as Department for Environment, Food and Rural Affairs (Defra) and Department for 

Transport (DfT), Non-Departmental Public Bodies such as the Environment Agency for 

England and Wales (EA) and the Scottish Environmental Protection Agency (SEPA), private 

companies such as Corus, and business organisations such as UK Petroleum Industry 

Association (UKPIA) and UK Offshore Oil Association (UKOOA).  Figure 1.2 Summarises 

the key organisational structure of the UK National Inventory System and Section 1.2.2 

includes further detailed information on the roles and responsibilities of each of the key 

organisations. 
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Figure 1.1 Main elements for the preparation of the UK greenhouse gas inventory 
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Figure 1.2 Key organisational structure of the UK National Inventory System 

 
1.2.1.2 Legal Framework 
The UK GHGI has been reported annually since 1994, and historically the acquisition of the 

data required has been based on a mixture of existing environmental and energy legislation 

and informal arrangements with industry contacts and trade associations.  

 

The legislation relied upon has been set up for other purposes, such as: 

 

¶ Integrated Pollution Prevention and Control (IPPC) regulations (industrial point source 

emission data from UK environmental regulatory agencies); and 

¶ Statistics of Trade Act (UK energy statistics from DECC). 

 

Recognising the fact that such a system of data collection might not meet the standards 

required under the Kyoto Protocol, the UK has introduced new legislation specifically for 

national inventory purposes which took effect from November 2005
6
.  This legislation makes 

provision for DECCôs Secretary of State to issue a notice in the event that information 

required for the inventory that has been sought voluntarily is not provided.  The UK values 

voluntary participation and this legislation is intended as a last resort once all other avenues to 

elicit the required data, in the format and to the timing specified have failed.  The legislation 

                                                 
6
  Greenhouse Gas Emissions Trading Scheme (Amendment) and National Emissions Inventory Regulations 

2005, available at: http://www.opsi.gov.uk/si/si2005/20052903.htm  

http://www.opsi.gov.uk/si/si2005/20052903.htm
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includes penalties for failure to comply, and authority for entry to premises to obtain 

information required or verify information provided. 

 

To ensure that the system works most effectively as it currently stands and to minimise the 

need for legislative action, DECC is in the process of introducing data supply agreements with 

relevant organisations to build upon existing relationships with data suppliers. These 

agreements will formalise the acquisition of data and clarify the main requirements of quality, 

format, security and timely delivery of data for the national inventory. 

 

1.2.2 Overview of inventory planning 
As summarised in Section 1.2.1, the UK has designated authorities with clear roles and 

responsibilities.  The following sections summarise the roles and responsibilities of key 

stakeholders in the UK NIS. 

 

1.2.2.1 Single National Entity ï DECC 
Since its creation in October 2008, the UK Government Department of Energy and Climate 

Change (DECC) has been appointed as the Single National Entity for the UK and this has 

been confirmed in writing to the UN Executive Secretary.  DECC has overall responsibility 

for the UK Greenhouse Gas Inventory and the UK National System and carries out this 

function on behalf of Her Majestyôs Government and the Devolved Administrations (Wales, 

Scotland and Northern Ireland).  DECC is responsible for the institutional, legal and 

procedural arrangements for the national system and for the strategic development of the 

national inventory. 

 

Within DECC, the Climate, Energy, Science and Analysis (CESA) Division administers this 

responsibility.  CESA coordinates expertise from across Government and manages research 

contracts to ensure that the UK Greenhouse Gas Inventory meets international standards set 

out in the UNFCCC reporting guidelines, the Kyoto Protocol and the IPCC 1996 Guidelines 

and IPCC Good Practice Guidance. 

 

As the designated Single National Entity for the UK GHG NIS, DECC has the following roles 

and responsibilities: 

 

National Inventory System Management & Planning 

¶ Overall control of the NIS development & function; 

¶ Management of contracts & delivery of GHG inventory; and 

¶ Definition of performance criteria for NIS key organisations. 

 

Development of Legal & Contractual Infrastructure 

¶ Review of legal & organisational structure; and 

¶ Implementation of legal instruments and contractual developments as required to 

meet guidelines. 
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1.2.2.2 Inventory Agency - AEA 
AEA under contract to DECC performs the role of Inventory Agency and is responsible for all 

aspects of national inventory preparation, reporting and quality management.  AEA prepares 

the national atmospheric emissions inventory (NAEI) which is the core air emissions database 

from which the greenhouse gas inventory (GHGI) is extracted to ensure consistency in 

reporting across all air emissions for different reporting purposes (UNFCCC, UNECE etc).  

Activities include: collecting and processing data from a wide range of sources; selecting 

appropriate emission factors and estimation methods according to IPCC guidance; compiling 

the inventory; managing all aspects of inventory QA/QC including QC of raw data and data 

management tools, documentation and archiving, prioritisation of methodology and raw data 

improvements; carrying out uncertainty assessments; delivering the NIR (including CRF 

tables) by deadlines set to the EU Monitoring Mechanism (EUMM) and the UNFCCC on 

behalf of DECC (formerly Defra); assisting with Article 8 reviews. 

 

As the designated Inventory Agency for the UK GHG National Inventory System, AEA has 

the following roles and responsibilities: 

 

Planning 

¶ Co-ordination with DECC to deliver the NIS; 

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

and 

¶ Scheduling of tasks and responsibilities to deliver GHG inventory and NIS. 

 

Preparation 

¶ Drafting of agreements with key data providers; and 

¶ Review of source data & identification of developments required to improve GHG 

inventory data quality. 

 

Management 

¶ Documentation & archiving; 

¶ Dissemination of information regarding NIS to Key Data Providers; and 

¶ Management of inventory QA/QC plans, programmes and activities. 

 

Inventory Compilation 

¶ Data acquisition, processing and reporting; and 

¶ Delivery of NIR (including associated CRF tables) to time and quality. 

 

CEH under contract to DECC is responsible for the preparation and development of the 

LULUCF inventory, including both emissions and removals of GHGs and the KP-LULUCF 

inventory.  CEH conduct specific research in the LULUCF sector and provide finalised data to 

AEA for inclusion within the UK GHG inventory dataset. 

 

North Wyke, under contract to Defra, is responsible for the preparation and development of 

the agriculture inventory. North Wyke conducts specific research in the agriculture sector and 

provide finalised GHG emissions data to AEA for inclusion within the UK inventory dataset. 
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1.2.2.3 Key Data Providers and Reference Sources 
The organisations that provide the raw data to the UK GHGI include a wide range of 

Government Departments, non-Departmental public bodies and Government Agencies, 

private companies and industrial trade associations. 

 

Within the UK GHG National Inventory System, organisations that are Key Data Providers 

have the following roles and responsibilities: 

 

Data Quality, Format, Timeliness, Security 

¶ Delivery of source data in appropriate format and in time for inventory compilation, 

allowing for all required QA/QC procedures; 

¶ Assessment of their data acquisition, processing & reporting systems, taking regard for 

QA/QC requirements; 

¶ Identification of any required organisational or legal development and resources to 

meet more stringent NIS data requirements, notably the security of data provision in 

the future; and 

¶ Communication with DECC, AEA and their peers / members to help to disseminate 

information regarding the GHG inventory and National System. 

 

Energy statistics required for compilation of the GHGI are obtained from the Digest of UK 

Energy Statistics (DUKES).  DUKES is compiled and published annually by UK DECC.   

 

Information on industrial processes is provided either directly to AEA by the individual plant 

operators or from:  

 

a) The Environment Agency's Pollution Inventory for England & Wales; 

b) The Scottish Environmental Protection Agencyôs European Pollution Emissions 

Register; and 

c) The Northern Ireland Department of Environment Inventory of Statutory Releases. 

 

Reporting to these UK inventories for the purposes of environmental regulation is a statutory 

requirement for industries covered by IPPC.  The data from these inventory sources is also 

used to quality check data provided voluntarily by companies directly to AEA. 

 

North Wyke Research compiles the inventory for agricultural emissions using agricultural 

statistics from Defra. 

 

The Centre for Ecology and Hydrology (CEH) compiles estimates of emissions and removals 

from LULUCF using land-use data and information on forestry from the Forestry Commission 

(a non-departmental public body), Government Departments and from other sources. 

 

 



 Introduction 1 

  

UK NIR 2010 (Issue 3) AEA Page 48 

 

1.2.2.4 Inventory Development - Roles and Responsibilities & Process for 

official consideration and approval of the UK GHGI 
The national inventory is planned, prepared and managed according to the information 

provided in the annual National Inventory Report which is submitted to the EUMM and 

UNFCCC each year. 

 

UN Expert Review Team reports in recent years all indicate that the UK submissions 

generally conform to international standards, although some of the recommended best practice 

is not yet established in the UK system, such as the performance of a pre-submission review 

of inventory data by a review group independent of the main GHG inventory compilation 

process.  This area is currently under consideration by DECC. 

 

To meet the detailed requirements of a National System, as described within the Marrakesh 

Accords and to address some of the identified gaps in best practice, DECC has established a 

formal cross-Government Steering Committee tasked with the official consideration and 

approval of the national inventory prior to submission to the UNFCCC.  The role of the  

Committee is to assist in the review and improvement of the UK inventory and facilitate better 

communication between inventory stakeholders including Government Departments and 

Agencies.  Special Advisors to the Steering Committee include the Inventory Agency team at 

AEA, other contractors, plus appropriate sector, legal and economic experts.  These experts 

are responsible for reviewing methodologies, activity data, emission factors and emission 

estimates at a sectoral level and report their findings and recommendations to the steering 

committee on a regular basis.  The committee is responsible for ensuring that the inventory 

meets international standards of quality, accuracy and completeness, and is delivered on time 

each year to the EU Monitoring Mechanism and the UNFCCC. 

 

Table 1.3 and Table 1.4 below shows the main organisations engaged in the UK national 

system, and their roles and responsibilities in relation to the preparation and development of 

the national inventory. These tables include organisations from the following categories, many 

of which are classed as key data providers: 

 

¶ Government Departments; 

¶ Government Agencies (e.g. environmental regulators); 

¶ Industry bodies or associations; and 

¶ Consultants. 

 

The development of the inventory is driven through the National Inventory Steering 

Committee (NISC).  The NISC meet twice a year to discuss the development of the inventory 

and the prioritisation of tasks.  The Key Category Analysis and the uncertainty analysis, as 

well as recommendations from reviews of the UK GHG inventory are used as guidance to 

help the members of the NISC make decisions on which improvements are the most 

important.  Key categories with high uncertainty are given priority over non-key categories or 

categories with a low uncertainty.  The official reviews from the UNFCCC are also used to 

help guide decisions in improvements. 
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DECC organised a workshop in September 2009 to remind all NISC members of their roles 

and responsibilities, to encourage them to actively participate in the NISC, and to remind them 

of the importance their input in the process of inventory review and approval. 
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Table 1.3 UK GHG National Inventory Steering Committee 

Organisation Role in relation to NISC Key NISC responsibilities 

DECC 

 

Climate Energy Science and 

Analysis 

 

¶ GHG inventory manager 

¶ Manager of GHG research 

contracts 

¶ DECC annual climate change 

statistics and indicators 

¶ Administer functions of Single National Entity for the UK National Inventory System; 

¶ Overall responsibility for inventory development, compilation and 

reporting; 

¶ Manage GHG inventory research contracts 

¶ Act as NISC Chair 

¶ Ensure that UK GHGI conforms to EU and UN international standards 

and requirements  

Defra ï Air Quality and 

Industrial Pollution (AQIP) 
¶ AQ inventory manager 

¶ Manager of AQ research contracts 

¶ Ensure that UK AQ inventory conforms to EU and UN international 

standards and requirements 

¶ Overall responsibility for AQ inventory development, compilation and 

reporting 

Defra 

 

 

¶ Liason between Defra and NISC ¶ Provide an analytical overview of all relevant Defra sectors 

¶ Provide link with Defra climate change mitigation team 

DECC ï National Climate 

Change 
¶ UK Climate Change Programme 

¶ Climate Change Act 

¶ Carbon budgets 

¶ Inform NISC of UK programme developments 

¶ Explore links between inventory and carbon budgets and potential 

requirements for either area 

DECC ï National Climate 

Change, Carbon Markets 
¶ EU ETS 

¶ EU ETS Registry 

¶ EC Effort Share Decision 

¶ Provide EU ETS fuel use and fuel characterisation datasets for 

determining industrial fuel use statistics and GHG emission from 

combustion sources 

¶ Provide updates of developments on the Effort Share Decision and EU 

ETS and any implications for future reporting requirements 

¶ Improve links between EU ETS registry and GHG inventory 

DECC ï International Climate 

Change and Energy (ICCE) 
¶ International negotiations 

¶ EUMM 

¶ UNFCCC 

¶ Feed international emissions inventory expectations back to the NISC 

to ensure the UK complies and develops the inventory accordingly 

¶ Provide information on future international developments and changes 

to expectations 

¶ Provide advice on the implications of domestic changes to the 

inventory in an international arena 
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Organisation Role in relation to NISC Key NISC responsibilities 

DECC ï International Climate 

Change and Energy (ICCE) ï 

LULUCF 

¶ LULUCF Inventory manager ¶ Provide LULUCF inventory data that conforms to EU and UNFCCC 

international standards and requirements 

¶ Work with the NISC to ensure highest quality data 

Defra ïFarming and Food 

Science 
¶ Agriculture Inventory Manager ¶ Providing agriculture inventory data that conforms to EU and UN 

international standards and requirements 

¶ Work with the NISC to ensure highest quality data 

Defra ï Water policy ¶ Waste water ¶ To provide water policy expertise to the inventory 

¶ To assist in improving waste water data quality 

Defra ï Waste ¶ Waste ¶ To provide waste policy expertise to the inventory, including landfill 

waste 

¶ To assist in improving landfill waste data quality 

DECC ï Energy Statistics 

(DUKES) 
¶ Energy statistics ¶ Annual publication of Digest of UK Energy Statistics 

¶ Providing energy statistics to inform the UK inventory 

Regulators: 

¶ Environment Agency for 

England and Wales 

¶ Scottish Environment 

Protection Agency 

¶ Environment and Heritage 

Service in Northern Ireland 

 

¶ Pollution inventory 

¶ EU ETS Registry 

¶ Management, compilation, QA/QC and reporting of pollutant emission 

inventories/registers under IPCC regulations, and EU ETS annual 

emission reporting 

¶ Ensure that the pollutant emission inventories for industrial processes 

regulated under IPC/IPCC (PI, SPRI, ISR) are presented in the required 

format and timescale for inventory estimation and reporting 

¶ Collate information in annual emission reports for EU ETS 

DECC 

 

Offshore Regulator 

¶ Offshore oil & gas ¶ Providing offshore oil & gas industry (via the trade association, Oil & 

Gas UK) annual activity and emission data to inform the UK inventory 

¶ Regulation of the offshore oil & gas industry, including management 

of the EEMS reporting system of environmental emissions from that 

sector 

Department for Communities 

and Local Government (CLG) 

 

¶ Housing statistics 

¶ Local Government issues 

¶ Publication of housing statistics each year; coordination of technical 

requirements of local authorities to assist in action on climate change 

¶ Providing housing statistics to inform the UK inventory 
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Organisation Role in relation to NISC Key NISC responsibilities 

Department for Transport (DfT) ¶ Transport ¶ Publication of transport statistics each year 

¶ Providing transport statistics to inform the UK inventory 

Devolved Administrations ¶ Inventories for Devolved 

Administrations 

¶ General review function for completeness and accuracy of inventory 

from a devolved perspective 

¶ Review aspects of the UK GHG inventory that correspond to devolved 

issues, ensuring the integration of local datasets and specific research 

where appropriate. 

GHG inventory contractor 

(AEA 
¶ UK greenhouse gas inventory 

compilation and development 

¶ Contractor responsible for UK GHG inventory; activity data, methods, 

emission factors, emissions estimation, reporting and archiving 

¶ Deliver annual NIR and CRF submission to the UN and EU 

¶ Participate in sectoral expert panels as required 

Agricultural inventory 

contractor (North Wyke) 
¶ Agriculture Inventory compilation 

and development 

¶ Contractor responsible for agriculture inventory; activity data, 

methods, emission factors and emission estimation 

¶ Prepare and develop agricultural inventory and deliver on time for 

incorporation into nation inventory 

¶ Participate in sectoral expert panels as required 

LULUCF inventory contractor 

(CEH) 
¶ LULUCF inventory ¶ Contractor responsible for LULUCF inventory; activity data, methods, 

emission factors and removals estimation 

¶ Prepare and develop LULUCF inventory of emissions and removals 

and deliver on time for incorporation into the national inventory 

¶ Participate in sectoral expert panels as required 

DECC ï Energy Analysis ¶ Energy modelling and projections ¶ Produce UK CO2 projections 
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Table 1.4 Special Advisors to the UK GHG National Inventory Steering Committee
7
 

Organisation Role in relation to NISC Key NISC responsibilities 

Met Office/Bristol 

University 
¶ Atmospheric measurements and interpretation at Mace Head, 

Ireland 

¶ Provide atmospheric measurements and 

interpretation of data collected at Mace Head, 

for use in inventory data verification 

¶ Prepare comparison between estimated and 

observed emissions for the NIR 

External reviewers ¶ Representation of industries, industry organisations and 

independent experts in the development of the national 

inventory 

¶ Other experts or representatives may be asked 

to participate in sectoral expert panels or to 

review key sources or sources where 

significant changes to methods, activity data 

or emission factors have occurred.  E.g. ONS, 

UKPIA, UKOOA, Corus, Electricity Supply 

Industry, Transco 

 

                                                 
7
 Attendance at NISC meetings is subject to specific requirements 
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1.2.2.5 Work to improve the accuracy and transparency of the inventory 
The GHGI is compiled according to IPCC Good Practice Guidance (IPCC, 2000; IPCC 2003).  

Each year the inventory is updated to include the latest data available.  Improvements to the 

methodology are made and are backdated to ensure a consistent time series.  Methodological 

changes are made to take account of new research and data sources, any new guidance from 

IPCC, relevant work or emission factors from EMEP-CORINAIR and the US EPA, or from 

specific research programmes sponsored by DECC. 

 

In 2009 DECC reminded the NISC members of their roles and responsibilities, and the NISC 

reviewed and agreed updated Terms of Reference and membership.  The NISC reviewed the 

Inventory Improvement Programme in 2009, to ensure it established a clear plan for 

prioritising and driving forward improvements in the UK GHG inventory.  The NISC advised 

and agreed the priority areas for inventory improvement, which are pursued by identified 

óleadsô for each improvement task. 

 

Both DECC and Defra currently fund research contracts to provide emissions estimates for 

certain sources such as fluorinated gases, landfill methane and to provide estimates for 

previously unreported sub-sectors such as methane from abandoned coal mines, included for 

the first time in the UKôs inventory submitted in 2005.  The work programme to develop the 

inventory is guided by the uncertainty analysis (Approach 1 and Approach 2), and is informed 

by recent scientific developments in areas relevant to the inventory. 

 

DECC initiated an improvement programme in 2008 to increase the accuracy of the historic 

and projected estimates of F-gas emissions, and to improve the transparency of reporting by 

speciating the F-gas emissions.  A component of this work programme concentrated on 

improving the accuracy of the HFC emissions.  This work is currently undergoing peer review 

and will be published soon.  Work to speciate the F-gas emissions is being progressed through 

the inventory improvement plan.  The first component of this work is now complete, and 

speciated emissions should be included in the 2011 submission of the UKôs GHG inventory. 

 

The UK GHG agricultural inventory is undergoing large improvements in order to better 

quantify the emissions and reduce uncertainty. Consortia of a wide range of scientific 

expertise has been put together to fulfil the requirements for improving the UK GHG 

agricultural inventory. 

 

The improvement plan comprises: 

1) Restructuring the inventory to improve spatial and temporal disaggregation and 

incorporation of Tier 2 methodology in those areas where both measurement and 

activity data are available. Also to allow the inventory to reflect the effect of 

mitigation strategies (DEFRA project AC0112). 

2) Data mining to collate and review existing experimental agricultural data to deliver a 

set of country specific (Tier 2) emission factors and supporting farm practice data to 

enable an improved mapping of nitrous oxide and methane emissions for the United 

Kingdom with an assessment of uncertainty (DEFRA project AC0114). 

3) Measurements at field scale of CH4 emissions from enteric fermentation to develop 

Tier 2 methodology (DEFRA project AC0115). 
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4) Measurements at field scale of direct N2O emissions at a range of UK sites to develop 

new country specific emission factors for inorganic N fertiliser, manure applications 

and urine and dung deposition by grazing livestock (EF1, EF3) (DEFRA project 

AC0116). In addition, measurements of indirect N2O losses are planned at three sites 

where drainage is collected and the N2O loss from leached/drained N is quantified 

(EF5) 

5) Measurements at field scale of NH3 emissions from manure management systems 

(DEFRA project AC0112). 

6) Development of emission factors for N2O from animal manure management systems 

from existing data (DEFRA project AC0112). 

7) Assessment of the effect of mitigation strategies, specifically the use of nitrification 

inhibitors and optimising fertiliser timing on N2O emission from soils 

 

As part of the UK GHGI improvement programme, a detailed review of the GHG inventory 

data (including estimation methods, source data, emission factors, assumptions) used to 

prepare the sub-UK Devolved Administration GHG emission inventories was commissioned 

and reported in summer 2009. This review has led to the implementation of a more 

comprehensive annual review and improvement programme for the UK and DA inventories, 

including the recent commissioning of a series of sector-specific studies to target the sources 

of greatest uncertainty that the review identified. Although the review was aimed at the DA 

GHG inventories, it has helped to identify areas of research that will also lead to 

improvements in the UK GHGI. 

 

1.2.3 Overview of inventory preparation and management, 

including for supplementary information required under 

Article 7, Paragraph 1 of the Kyoto Protocol 
For details of inventory preparation, see Section 1.3. 

 

The Environment Agency is appointed as the UK Registry Administrator for the EU 

ETS/Kyoto Registry by Defra. The UK for this purpose comprises England, Wales, Scotland, 

Northern Ireland, Offshore installations and Gibraltar. The Environment Agency is a 

Government Agency.   

 

Responsibilities of the Environment Agency include: 

 

¶ Managing the contractors responsible for maintaining the computer systems (Siemens for 

software/hosting the Registry and Trustis for digital certificates);  

¶ Conform to the Kyoto Protocol and the COP/MOP decisions as implemented by the 

UNFCCC; 

¶ Conform to the EU Registries Regulations as amended from time to time; 

¶ Allow access for authorised users. See Terms and Conditions at 

http://emissionsregistry/gov.uk .  

¶ Act on instructions from Competent Authorities to manage accounts; 

¶ Assist users 

 

http://emissionsregistry/gov.uk%20.
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The relationship between DECC and the Environment Agency will be controlled by a 

memorandum of understanding. 

 

1.3 PROCESS OF INVENTORY PREPARATION 

1.3.1 GHG Inventory and KP- LULUCF Inventory 
The present UK GHG inventory for the period 1990-2008 was compiled in accordance with 

the IPCC Revised 1996 Guidelines for National Greenhouse Gas Inventories (IPCC, 1997a, b, 

c) and Good Practice Guidance and Uncertainty Management in National Greenhouse Gas 

Inventories (IPCC, 2000, 2003).  As already highlighted in this Chapter, the KP-LULUCF is 

prepared by CEH, who also prepare Sector 5 LULUCF emission estimates. 

 

1.3.2 Data collection, processing and storage, including for 

LULUCF Inventory 
Figure 1.3 outlines the main elements of the data collection system used in the UK inventory. 

The data acquisition task provides the fundamental activity data from which the GHG 

inventory is constructed.  Starting in June, requests for data are issued.  A database of contacts 

is used to track progress of the data acquired. 

 

Figure 1.3  Data collection for the UK greenhouse gas inventory 
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The following activities are carried out each year, in order, as the inventory is compiled, as 

follows: 

 

¶ Method Improvement 

Improvements to calculation methods are normally implemented before the inventory 

is compiled.  These improvements are in part based on recommendations of UNFCCC 

(In Depth Reviews, In Country Reviews), peer reviews and relevant research 

sponsored by Defra or other organisations. 

¶ Data Request 

Requests for activity data and background data are issued to a wide range of data 

suppliers.  Each request is issued with a unique code, and a database is used to track 

the request and the data supplied from that request. 

¶ Data Verification 

Activity data received are examined. Anomalies are investigated, such as time series 

discrepancies, or large changes in values from the previous to the current inventory 

year. 

¶ Data Processing 

Data are prepared to allow emissions of direct and indirect GHG to be estimated. 

¶ Emission Estimation 

Provisional emissions are estimated using the most recent activity data available. 

¶ Emissions Review 

A series of internal reviews are carried out to detect anomalies in the estimates (time 

series variations and year to year changes).  Errors and omissions are then rectified. 

¶ Emissions Reporting (including background data) 

Estimates of emissions are prepared for the various reporting formats (e.g. IPCC, 

UNECE etc.). 

¶ Report Generation 

Draft reports are written to satisfy the reporting criteria of the various agencies, e.g. the 

IPCC. 

¶ Report Review 

The reports are reviewed: internally; by external contributing agencies; and by DECC 

(formerly Defra).  Errors and omissions are then rectified. 

¶ Report Publication 

Final reports and data sets are then submitted and published in print and on publicly 

available web sites. 

¶ Data archiving 

At the end of each inventory cycle, all data, spreadsheets, databases and reports are 

archived, allowing all data to remain traceable, should it be needed in future years. 

 

The system outlined above complies with the Tier 1 QA/QC procedures outlined in Table 8.1 

of the Good Practice Guidance (IPCC, 2000). 

 

North Wyke Research and CEH, who are the sector experts for Agriculture and LULUCF 

(including KP LULUCF), respectively have their own systems in place for data collection.  As 

the Inventory Agency responsible for compiling the overall inventory estimates, AEA receive 
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completed emission estimates from these organisations as part of the annual data collection 

process.   

 

1.3.3 Quality assurance/quality control (QA/QC) procedures and 

extensive review of GHG inventory and KP-LULUCF 

Inventory 
The QA/QC plan for the UK inventory is detailed in Section 1.6.  Since the KP-LULUCF 

inventory is compiled within the structure of the National Inventory System, the estimates are 

subject to the same QA/QC procedures as the rest of the UK inventory.  For further details of 

QA/QC in the LULUCF sectors, see Chapter 7, Section 7.9. 

 

 

1.4 METHODOLOGIES AND DATA SOURCES 

1.4.1 GHG Inventory  
The methods used to estimate emissions are described in detail in the relevant sections of this 

report.  The direct and indirect GHGs reported are estimated using methodologies which 

mostly correspond to the detailed sectoral Tier 2/3 methods in the IPCC Guidelines. 

Figure 1.4 below shows the data flow through the UK GHG inventory.  

 

Figure 1.4  Data flow through the UK greenhouse gas inventory 
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Table 1.5 provides a brief summary of the methods used to estimate UK GHG emissions, 

which are described in more detail in the subsequent Chapters and Appendices. 

 

Table 1.5 Summary of methods used to estimate emissions of the direct 

greenhouse gases 

CRF 

sector  

Comments on methods 

1A ¶ Basic combustion module (see Annex 3, Section A3.3.1); and 

¶ Transport model (see Annex 3, Section A3.3.5). 

1B ¶ Carbon Balance approach (See Annex 3, Section A3.3.8.1.2); 

¶ UKOOA EEMS inventory (See Annex 3, Section A3.3.8.2); and 

¶ Gas leakage data from network operators (See Annex 3, Section A3.3.8.2.6). 

2A ¶ Cement production: IPCC Tier 2 approach (see Chapter 4, Section 4.2.2). 

2B ¶ Emissions calculated based on data from industry and the Pollution Inventory; and 

¶ Carbon emissions from certain non-energy uses (NEU) of fuel reported here. 

2C ¶ Iron and Steel - 2 stage carbon balance (see Annex 3, Section A3.3.3.3 and A3.4.3.1); 

and 

¶ Spreadsheet model to estimate emissions of F-gases. 

2D ¶ Emissions calculated based on USEPA Compilation of Air Emission Factors; and 

¶ Emissions calculated based on Industry and Government data sources. 

2E, 2F ¶ Spreadsheet model to estimate emissions of F-gases. 
3A ¶ (No direct GHGs emitted from this sector). 
3B ¶ (No direct GHGs emitted from this sector). 
3C ¶ (No direct GHGs emitted from this sector). 
3D ¶ (No direct GHGs emitted from this sector). 
4A ¶ Emissions calculated based on animal population data and appropriate Efs. 
4B ¶ Emissions calculated based on animal population data and appropriate Efs. 
4D ¶ IPCC recommended methodology. 
4F ¶ Emissions calculated based on IPCC methodologies and USEPA Efs. 
5 ¶ Spreadsheet model to estimate emissions from LULUCF. 
6A ¶ The new MELmod model. 
6B ¶ IPCC default method and the Hobson model 

6C ¶ Uses country specific emission factors, partially based on Pollution Inventory data. 

 

The sources of data used are documented in the relevant sections of this NIR though much of 

the activity data are taken from the key publications listed in Table 1.6.  All sources are 

updated annually. 
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Table 1.6 Summary of sources of activity data used to estimate greenhouse gas 

emissions 

Source  (and publisher) Relevant activity data contained in the 

source 

Digest of UK Energy Statistics 

(UK Department of Energy and Climate 

Change) 

¶ Energy statistics for the UK (imports, exports, 

production, consumption, demand) of liquid, 

solid and gaseous fuels; and 

¶ Calorific values of fuels and conversion 

factors. 

Transport Statistics GB 

(UK Department for Transport) 
¶ Vehicle km according to vehicle type and road 

type: 

¶ Vehicle licensing statistics (split in 

vehicle km by fuel type); and 

¶ Selected domestic and international civil 

aviation aircraft km flown. 

Northern Ireland Department of the 

Environment 

 

¶ Traffic count and vehicle km data for 

Northern Ireland; and 

¶ Information on regulated processes in NI. 

Civil Aviation Authority  ¶ Detailed domestic and international civil 

aviation aircraft km flown. 

Pollution Inventory  

(Environment Agency) 
¶ Information on emissions from regulated 

processes in England and Wales. 

Scottish Environmental Protection Agency ¶ Information on regulated processes in 

Scotland. 

United Kingdom Petroleum Industry 

Association 
¶ Refinery emissions; 

¶ Lead and sulphur contents of fuels, 

benzene content of petrol, RVP of petrol. 

United Kingdom Offshore Operators 

Association 
¶ Detailed inventory of oil & gas emissions. 

Iron and Steel Statistics Bureau ¶ Energy production and consumption in the 

Iron and Steel industry; and 

¶ Other statistics regarding the Iron and 

Steel industry. 

United Kingdom Minera ls Yearbook 

(British Geological Society) 
¶ Statistical data on minerals production, 

consumption and trade. 

Annual Abstract of Statistics 

(Office for National Statistics) 
¶ Population data. 

 

 

1.4.2 KP- LULUCF inventory 
The methodology and data sources used for preparing the KP-LULUCF inventory are 

described in Chapter 11. 
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1.5 DESCRIPTION OF KEY SOURCE CATEGORIES 

1.5.1 GHG Inventory (including and excluding LULUCF) 
Key categories are defined as the sources of emissions that have a significant influence on the 

inventory as a whole, in terms of the absolute level of the emissions, the trend, or both.  Table 

1.7, Table 1.8, and Table 1.9, Table 1.10 summarise the key source categories, for 2008 (the 

latest reported year), and the base year, derived from the IPCC Approach 1 uncertainty 

analysis.  Tables are included for the analysis with and without LULUCF.  Details of the key 

source category analysis are given in Annex 1, including an analysis of key source categories 

in the base year.  A trend cannot be calculated for the base year alone, and so the tables for the 

base year only contain key source categories identified by level. 

 

Table 1.7 Key Source Categories for the latest reported year (including LULUCF) 

IPCC source category Fuel/Activity  GHG Reason (s) 
1A Coal CO2 Level 

1A(stationary) Oil CO2 Level, Trend 

1A Natural Gas CO2 Level 

1A3b Auto Fuel CO2 Level 

5A 5A LULUCF CO2 Level 

5B 5B LULUCF CO2 Level, Trend 

5C 5C LULUCF CO2 Level 

5E 5E LULUCF CO2 Level 

4A Enteric Fermentation CH4 Level 

6A Solid Waste Disposal CH4 Level, Trend 

1A1&1A2&1A4&1A5  Other Combustion N2O Level, Trend 

1A3b Auto Fuel N2O Level, 

2B Nitric Acid Production N2O Level, Trend 

4B Manure Management N2O Level, Trend 

4D Agricultural Soils N2O Level, Trend 

6B Wastewater Handling N2O Level, Trend 

2 Industrial Processes HFC Level 

 

Table 1.8 Key Source Categories for the base year (including LULUCF) 

IPCC source category Fuel/Activity  GHG Reason 
4D Agricultural Soils N2O Level 

6A Solid Waste Disposal CH4 Level 

1A(stationary) Oil CO2 Level 

4B Manure Management N2O Level 

1A1&1A2&1A4&1A5  Other Combustion N2O Level 

2B Nitric Acid Production N2O Level 

5B 5B LUCF CO2 Level 

1A3b Auto Fuel CO2 Level 

5C 5C LUCF CO2 Level 

6B Wastewater Handling N2O Level 

4A Enteric Fermentation CH4 Level 

5E 5E LUCF CO2 Level 

2B Adipic Acid Production N2O Level 
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IPCC source category Fuel/Activity  GHG Reason 
5A 5A LUCF CO2 Level 

2 Industrial Processes HFC Level 

1A Coal CO2 Level 

1B1 
Mining & Solid Fuel 

Transformation 
CH4 Level 

1A3b Auto Fuel N2O Level 

 

Table 1.9 Key Source Categories for the latest reported year (excluding LULUCF) 

IPCC source category Fuel/Activity  GHG Reason (s) 
1A Coal CO2 Level 

1A(stationary) Oil CO2 Level, Trend 

1A Natural Gas CO2 Level 

1A3b Auto Fuel CO2 Level 

4A Enteric Fermentation CH4 Level 

6A Solid Waste Disposal CH4 Level, Trend 

1A1&1A2&1A4&1A5  Other Combustion N2O Level, Trend 

1A3b Auto Fuel N2O Level 

2B Nitric Acid Production N2O Level, Trend 

4B Manure Management N2O Level, Trend 

4D Agricultural Soils N2O Level, Trend 

6B Wastewater Handling N2O Level, Trend 

2 Industrial Processes HFC Level 

 

Table 1.10 Key Source Categories for base year (excluding LULUCF) 

IPCC source category Fuel/Activity  GHG Reason (s) 
4D Agricultural Soils N2O Level 

6A Solid Waste Disposal CH4 Level 

1A(stationary) Oil CO2 Level 

4B Manure Management N2O Level 

1A1&1A2&1A4&1A5  Other Combustion N2O Level 

2B Nitric Acid Production N2O Level 

1A3b Auto Fuel CO2 Level 

6B Wastewater Handling N2O Level 

4A Enteric Fermentation CH4 Level 

2B Adipic Acid Production N2O Level 

2 Industrial Processes HFC Level 

1A Coal CO2 Level 

1B1 
Mining & Solid Fuel 

Transformation 
CH4 Level 

1A3b Auto Fuel N2O Level  ̀

 

1.5.2 KP-LULUCF Inventory 
A separate uncertainty analysis has been completed for the Key Categories for Land Use, 

Land-Use Change and Forestry Activities under the Kyoto Protocol.  The full details of this 

analysis are given in Table NIR 3, reproduced in Table A1.2.1 in Annex 1.  This analysis 

indicates the key categories of emissions and removals are (KP category, gas, associated 

UNFCCC category): 



 Introduction 1 
  

 

UK NIR 2010 (Issue 3) AEA Page 63 

 

¶ Afforestation and Reforestation, CO2, Conversion to Forest Land 

¶ Deforestation, CO2, Conversion to Grassland; conversion to Settlements 

¶ Forest Management, CO2, Conversion to Forest Land 

 

 

1.6 QA/QC PLAN 

This section presents the general QA/QC plan for the UK GHGI, including verification and 

treatment of confidentiality issues.  The current system complies with the Tier 1 procedures 

outlined in the Good Practice Guidance (IPCC, 2000).  The system is being developed and the 

range of activities extended so that the system complies with Tier 2. 

 

Source specific QA/QC details are discussed in the relevant sections of this NIR.  Where there 

is currently insufficient detail available to provide source specific QA/QC, more general 

information is given in the relevant section of the NIR. 

 

1.6.1 Description of the QA/QC current system 
The National Atmospheric Emissions Inventory and the UK Greenhouse Gas Inventory are 

compiled and maintained by AEA, part of AEA Technology plc. The data compilation and 

reporting for some source sectors of the UK inventory are performed by other contractors (i.e. 

North Wyke compile the agriculture sector, CEH compile the land use, land use change and 

forestry sector), but AEA is responsible for co-ordinating inventory-wide QA/QC activities. 

 

UK emission estimates are prepared via a central database of activity data and emission 

factors, from which the UK emissions are extracted and reported in CRF format. The QC 

within this system has evolved over many years, and is illustrated in Figure 1.5 below. 

 

Numerous QA/QC procedures are built into the data processing system.  These include checks 

before data are entered into the national database of GHG emissions, and when data are 

extracted from the database.  The database contains activity data and emission factors for all 

the sources necessary to construct the UK GHG inventory. 

 

The Inventory has been subject to ISO 9000 since 1994 and is now subject to 

BS EN ISO 9001:2008.  It is audited by Lloyds and the AEA Technology internal QA 

auditors.  The NAEI has been audited favourably by Lloyds on three occasions in the last ten 

years.  The emphasis of these audits was on authorisation of personnel to work on inventories, 

document control, data tracking and spreadsheet checking, and project management.  As part 

of the Inventory management structure there is a nominated officer responsible for the QA/QC 

system ï the QA/QC Co-ordinator. AEA is currently accredited to BS EN ISO 9001:2008, 

and was last audited in October 2009 by Lloyds. 
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Figure 1.5 System of referencing and documentation used within UK greenhouse 

gas  inventory 

 
 

The system incorporates the following activities (see Figure 1.5), which are carried out each 

year as the inventory is compiled: 

 

1. Documentation 

¶ Source data received by AEA are logged, numbered and are traceable back to 

their source from anywhere in the system, using a contacts database, spreadsheet 

notes and automated system of data referencing within the main NAEI database 

of activity data and emission factors; 

 

¶ A database provides the mechanism by which all incoming and outgoing data 

from the inventory is logged and referenced in a transparent way that enables data 

flows to be traced back to source from any part of the data pathway. This database 

provides the central hub for data referencing and archiving and also provides a 

detailed record of data required for inventory compilation and the data source 

contacts, thereby ensuring both transparency of inventory data flows and 

consistency in source data acquisition across inventory cycles;  

¶ Data processing spreadsheets each include a QA sheet in a standard format. This 

QA sheets provides summary details of source data, data processing activities for 

each sheet, the scope of activity and emission factor data outputs, relationships 
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with other processing spreadsheets (where inter-dependencies exist), links to 

internal consistency checks, plus records of authorship, version control and 

checking procedures;  

 

¶ The inventory is held as a database of activity data and emission factors.  Within 

the database these data fields are referenced to both the data source and the 

spreadsheet used to process source data. The database is populated via an 

automated system of querying specific spreadsheets, and data may only be 

uploaded to the database once it meets specified QAQC criteria of data checking, 

completion and consistency. The automation routines help to minimise potential 

human data transcription errors, and are also checked as part of the QA system; 

and 

 

¶ Annual reports to UNFCCC and UNECE provide full details of inventory 

estimation methodologies by source sector, and these reports include summaries 

of key data sources and significant revisions to methods and historic data, where 

appropriate.  

 

2. Database 

¶ A consistency check between IPCC output and CORINAIR formatted output is 

made; 

 

¶ Each activity or emission factor data point in the database includes the following 

information: origin processing sheet, date entered, the person uploading the data 

(which all ensure traceability and version control), source category, activity 

category, units  (to ensure correct calculation), a code to indicate where there has 

been a revision from previous inventory versions (which ensures that 

recalculations of historic data can be easily traced and summarised); and 

 

¶ Data extracted from the NAEI database and entered into the CRF Reporter tool 

are finally checked against the direct database output totals to ensure that any 

inconsistencies are identified and rectified prior to the CRF submission. 

 

3. Checking 

¶ AEAôs QA/QC system requires that spreadsheet calculations are checked and the 

checks applied are described.  Also the data sources used for calculations must be 

referenced on the spreadsheet; 

 

¶ All spreadsheets are subject to second-person checking prior to data uploading to 

the NAEI database; 

 

¶ Source data used for calculations are referenced on the spreadsheet QA page with 

more detailed references (e.g. to a specific table within a referenced publication) 

noted throughout the processing spreadsheets to ensure transparency of data flows 

and consistency of inventory compilation; 

 



 Introduction 1 
  

 

UK NIR 2010 (Issue 3) AEA Page 66 

 

¶ Mass balance checks are made to ensure that the total fuel consumptions in the 

GHG inventory are in accordance with those published in the official UK Energy 

Statistics from DECC; 

 

¶ Database output comparisons between different inventory cycles enable the 

investigation of the effects of recalculations and help identify any data processing 

errors.  A designated auditor identifies sources where there have been significant 

changes or new sources.  Inventory compilers are then required to explain these 

changes to satisfy the auditor; and 

 

¶ A final check is made on the inventory comparing the emissions of the latest year 

with those of the previous year (within the same version), and a complete time-

series check is also conducted for selected key sources. A designated checker 

identifies sources where there have been significant changes. Inventory staff are 

required to explain these changes in the inventory to satisfy the checker.  This is 

somewhat more detailed than the recalculation explanations required by Table 8 

in the CRF, as it is based on the more disaggregated source sectors used in the 

NAEI database. 

 

4. Recalculation 

¶ Where changes are made to inventory estimation methodologies, or where source 

data are revised or errors in previous inventories identified, then the full time-

series of emissions are recalculated. Where this occurs (or where a new source is 

added to the inventory), the database entries of activity and/or emission factors 

are labelled with a specific change code as appropriate. 

 

5. Uncertainties 

¶ Estimates are made of the uncertainties in the estimates according to Approach 1 

(error propagation) and Tier 2 procedures set out in the IPCC GPG; and 

 

¶ A ranking exercise is performed according to Approach 1 (error propagation) 

procedures to identify key source categories and a Monte-Carlo uncertainty 

evaluation is conducted across the inventory. 

 

6. Archiving 

¶ At the end of each reporting cycle, all the database files, spreadsheets, on-line 

manuals, electronic source data, paper source data, output files are in effect 

frozen and archived.  An annual report outlining the methodology of the 

inventory and data sources is produced.  Electronic information is stored on hard 

disks that are regularly backed up.  Paper information is being archived in a 

Lektreiver® or Roller Racking system and there is a simple database of all items 

in the archive. 

 

The system outlined in the text above complies with the Approach 1 (error propagation) 

procedures outlined in Table 8.1 of the Good Practice Guidance (IPCC, 2000).  A review of 
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the QA/QC procedures was carried out in 2001 (Salway, 2001) and each year work continues 

to refine the procedures used. 

 
  

Figure 1.6 Summary of the system of data checks used within the UK greenhouse 

gas inventory 
(The yellow vertical bars symbolise ógatesô through which data should not pass until the appropriate checks have 

been performed) 

 
 

1.6.1.1 Special QA/QC activities undertaken in 2009-2010 
This section describes certain specific activities relating to QA/QC that were carried out 

during the latest inventory compilation cycle. 

 

Stakeholder Consultation with Key Data Providers 

We have continued to have one-to-one meetings or engage in detailed discussions with Key 

Data Providers to help ensure that the inventory is using the best available data. This 

programme of stakeholder consultation has included: 

 

¶ Meeting with natural gas transmission network operators to review processes for gas 

analysis and local/regional gas consumption data, leakage data and gas quality issues 

such as methane content. 

¶ Consultation with DECC DUKES and the regulators of the EU ETS data collection 

and reporting systems to determine sector-specific and fuel-specific quality parameters 
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for the UK, and to resolve any data inconsistencies between published UK energy 

statistics and the EU ETS data for the latest year. 

¶ Consultation with several stakeholder organisations with the water industry in the UK 

including OFWAT (independent industry watchdog), Water UK (trade association 

representing the water companies in the UK) and UKWIR (water industry research 

body) to determine the most appropriate actions for development of improved 

emission factors for non-CO2 GHG emissions from water sector activities. 

¶ Meetings with sector experts from the environmental regulatory agencies in the UK 

(EA, SEAP, NIEA) to explore site-specific and sector-wide issues to address source-

specific emission factor uncertainties and obtain up to date information regarding site-

specific activities, abatement and so on. 

¶ Consultation with the UK refinery trade association to resolve energy data reporting 

inconsistencies from specific refinery operators. 

¶ Consultation with DECC Oil & Gas to resolve data gaps and inconsistencies within 

reported EEMS data. 

 

1.6.1.2 Future Development of the QA/QC System 
The programme of UK inventory improvement was reviewed by the UK GHG Inventory 

Steering Group Committee in 2009.  This programme will again be reviewed in 2010 and 

inventory QA/QC priorities and improvements will be updated/derived. 

 

1.6.1.3 Compliance of National Statistical Agencies  
Many of the data received by AEA come from other government departments, agencies, 

research establishments or consultants.  Some of these organisations (e.g. DECC, North Wyke  

and BGS) would qualify as the National Statistical Agencies referred to in the Guidance.  

Other organisations (e.g. CEH) compile significant parts of the Inventory; data compiled by 

other organisations are used to compile significant parts of the inventory (e.g. the Pollution 

Inventory).  We are contacting these organisations and inviting them to show how their 

QA/QC systems comply with IPCC Good Practice Guidance. 

 

1.6.1.4 Documentation and Review 
The inventory is documented in the National Inventory Report.  The NIR describes the 

methods used to estimate emissions and presents underlying activity and emission factor data.  

The Good Practice Guidance highlights the need for review of methodologies during 

inventory compilation.  A list collating and prioritising improvements identified by the 

Inventory Agency, and from Expert and Peer Reviews, is maintained by the Inventory Agency.  

This information provides a key contribution to the inventory improvement programme, 

which ensures that improvements to the inventory are implemented as necessary. 

 

1.6.1.5 Bilateral reviews, External Peer Review and Internal Reviews 
 

Bilateral Reviews 

In July 2008 the UK took part in a bilateral review of the agriculture inventory with experts 

from the French inventory team.  This covered emissions of both greenhouse gases and other 

pollutants.  The objectives of the review were to develop emissions inventory capacity in 

collaboration with France, and to provide elements of expert peer review to meet quality 
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assurance requirements under national inventory systems e.g. Article 5, paragraph 1, of the 

Kyoto Protocol and European Union Monitoring Mechanism (EUMM) e.g. 280/2004/EC.  

Specific activities undertaken included sharing good practice between the UK and France and 

the development of ideas for efficient future technical collaboration. 

 

The current inventory work-plan includes similar bilateral reviews for other sectors, covering 

Industry, Transport and Waste.  The UK intends to take part in another bilateral review in 

2010/2011. 

 

External Peer Reviews 

Tier 2 of the Good Practice Guidance requires that key sources should be subjected to external 

peer review.  During 2002, the UK implemented a programme of peer reviews by experts 

outside of the organisation responsible for the estimates.  The first peer review on CO2 

emissions from fossil fuel has been completed (Simmons, 2002).  Recommendations from this 

Peer Review, which have now been implemented, include: an improved method for estimating 

emissions from domestic and international civil aviation; a review of the carbon emission 

factors used in the UK GHG inventory; and a review of the proportion of recycled lubricants 

burnt. 

 

The second Peer Review on agriculture was carried out in March 2005.  The external 

reviewers were Prof. Ulrich Daemmgen (Institute of Agroecology, Germany) and Ulrike 

Doering (Federal Environmental Agency, Germany).  Both Prof. Ulrich Daemmgenm and 

Ulrike Doering are internationally recognised experts in the technical area of agriculture.  The 

review team also included the GHG agricultural expert from UK IGER (Lorna Brown) and 

John Watterson and Chris Dore from AEA (representing the Inventory Agency).  The review 

covered: the methods used to estimate agricultural emissions, including emissions from 

agricultural soils (N2O), manure management (N2O) and enteric fermentation (CH4); the 

underlying activity data and emission factors; uncertainties; and the QA/QC of the emission 

estimates.  The recommendations of the review will be used to help improve the accuracy of 

the emission estimates from the agricultural sector. 

 

DECC have also recently funded an external peer review of the research programme that 

provides LULUCF emissions estimates to the Greenhouse Gas Inventory.   

 

1.6.1.6 Capacity building and knowledge sharing 
The UK actively participates in capacity building and knowledge sharing activities with other 

countries.  The list below highlights some recent examples of these activities. 

 

1. Knowledge sharing with the Russian statistical agency who compile the GHG 

inventory for Russia. 

2. Capacity building activities in South Africa in the agricultural sector 

3. Knowledge sharing with the Sao Paulo inventory team 

4. Capacity building activities in Saudi Arabia ï assistance with the production of their 

second National Communication and suggestions for the improvements of their 

greenhouse gas inventory. 
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5. Work with the Malta Environmental Protection Agency to set up a National Inventory 

System to produce both greenhouse gas and air quality pollutant inventories. 

 

1.6.2 Verification 
Verification is covered as part of the QA/QC checks and by the background research 

undertaken by DECC.  In addition, DECC contributes support and analysis of the continuous 

high-frequency observations of the Kyoto gases at the Mace Head Atmospheric Research 

Station on the Atlantic Ocean coastline of Ireland.  The UK Met Office employs the 

Lagrangian dispersion model NAME (Numerical Atmospheric dispersion Modelling 

Environment) driven by 3D synoptic meteorology from the Unified Model to sort the 

observations made at Mace Head into those that represent northern hemisphere baseline air 

masses and those that represent regionally-polluted air masses arriving from Europe.  The 

Lagrangian dispersion model is then used to estimate the magnitude and spatial distribution of 

the European emissions that best support the observations.  The technique has been applied to 

2-yearly rolling subsets of the data. 

 

The complete results of this verification and a more detailed description of the modelling 

method used are given in Annex 8. 

 

1.6.3 Treatment of Confidentiality 
Nearly all of the data necessary to compile the UK inventory are publicly available. The main 

exception relates to the reporting of emissions from PFCs and HFCs from some sources. For 

example, private companies that have provided data to estimate emissions of these gases from 

training shoes have provided data on condition that the data remains confidential, and it is 

therefore not possible to report emissions of PFC or HFC species from this source in isolation.  

Therefore, a number of sources are reported in combination, and estimates of the total GWP 

of emissions in the main IPCC categories are provided. 

 

In addition, industrial production data are commercially sensitive in a handful of cases, such 

as cement production and adipic acid production. For these sectors, whilst emissions data are 

reported openly, the production data (required within the CRF to derive Implied Emission 

Factors to enable cross-party benchmarking) are estimates made by the Inventory Agency. 

 

The UK National Inventory Reports from the 1999 NIR onwards and estimates of emissions 

of GHGs are all publicly available on the web; see http://www.naei.org.uk 

 

 

1.7 GENERAL UNCERTAINTY EVALUATION 

1.7.1 GHG Inventory 
The UK GHG inventory estimates uncertainties using both Approach 1 (error propagation) 

and Approach 2 (Monte Carlo simulation) described by the IPCC.  Approach 1 provides 

estimates of uncertainty by GHG according to IPCC sector.  Approach 2 considers the 

correlations between sources and provides estimates of uncertainty according to GHG in 1990 

and the latest reporting year, and has now been extended to provide emissions by IPCC sector. 

http://www.naei.org.uk/
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Approach 2 (Monte Carlo simulation) suggests that the uncertainty in the combined GWP 

weighted emissions of all the greenhouse gases is 15% in 1990 and 14% in 2008.  The trend in 

the total GWP weighted emissions expressed as the fall between 1990 and 2008 is -19%, with 

95% of the values found to lie within the range -21% to -17%.  The source making the major 

contribution to the overall uncertainty is 4D ï Agricultural soils. 

 

A full description of the uncertainty analysis is presented in Annex 7.  The uncertainty 

estimates for all gases are summarised in Table A7.3.1. 

 

1.7.2 KP ï LULUCF Inventory 
Uncertainty assessment and quantification of the inventory has been undertaken during 2007-

2009 with particular focus on the forest carbon modelling components (van Oijen 2007; 2008; 

2009).  The carbon flow model, CFlow (Dewar and Cannell 1992), is used to model carbon 

pools and fluxes in UK forests (described in Annex 3.7). The uncertainty arising from the 

inputs, parameters and model structure of CFlow has been examined, and it has also been 

compared with a more complex process-based model, BASFOR (van Oijen and Thomson, 

submitted).  Full detail of the uncertainty work carried out can be found in Chapter 11, 

Section 11.3.1.5. 

 

 

1.8 GENERAL ASSESSMENT OF COMPLETENESS 

1.8.1 GHG Inventory 
The UK GHG inventory aims to include all anthropogenic sources of GHGs.  Annex 5 shows 

sources of GHGs that are not estimated in the UK GHG inventory, and the reasons for those 

sources being omitted. 

 

1.8.2 KP ï LULUCF Inventory 
Completeness of the KP-LULUCF inventory is reported in Chapter 11, Section 11.3.1.2 
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2 Trends in Greenhouse Gas 

Emissions 

2.1 EMISSION TRENDS FOR AGGREGATED GREENHOUSE 

GAS EMISSIONS 

As already described in Chapter 1, there are six direct greenhouse gases, each with different 

global warming potentials.  In 2008, the total direct greenhouse gas net emissions (including 

LULUCF emissions) in the UK were estimated to be 629.8 Mt CO2 equivalent (based on full 

UNFCCC coverage).  This was some 19% below the 1990 level.   

 

The following sections summarise the emission trends between 1990-2008 for the aggregated 

greenhouse gases, both by gas and by source.  Unless otherwise indicated, percentages quoted 

are relative to net emissions (i.e. emissions including removals from LULUCF).  The 

geographical coverage used for calculating all figures is full UNFCCC coverage ï i.e. UK 

including Crown Dependencies and Overseas Territories. 

 

The percentage changes presented in this chapter are calculated from emission estimates held 

at full precision within a database.   

 

 

2.2 EMISSION TRENDS BY GAS 

The largest contributor to global warming is carbon dioxide at 85% of the weighted emission.  

Methane contributes 8% and nitrous oxide 5%.  In spite of their high GWPs the contribution 

of halocarbons is small at around 1.9% of the total.  This is because their mass emissions are 

very small.  Overall the total weighted emission has fallen by 19.0% since 1990.  

 

2.2.1 Carbon Dioxide 
In 2008, CO2 emissions were 534.7 Mt CO2 equivalent, 10% below the 1990 level.  The trend 

in CO2 emissions is illustrated in Figure 2.1, which shows that the total emissions are 

dominated by the energy sector, which is the main driver for the declining trend in emission. 
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Figure 2.1 UK CO2 Emissions Trend by Source 
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2.2.2 Methane 
Figure 2.2 illustrates the trend in emissions of methane, broken down by source.  Methane is 

the second most significant greenhouse gas in the UK after CO2.  In 2008, methane emissions 

were 48.9 Mt CO2 equivalent.  

 

Unlike most of the other major pollutants in the Greenhouse Gas Inventory, fuel combustion 

is not the predominant source of methane.  The major sources are agriculture, waste disposal, 

leakage from the gas distribution system and coal mining.  Emissions from all these sources 

have declined since 1990, and the main reasons for these are: 

 

¶ In the energy sector, reduced coal mining activity, and improvements to the gas 

distribution network have contributed to an overall decrease in emissions of 70% since 

1990.  Decreases in this sector have contributed 40% to the total decrease in methane 

emissions. 

¶ Total emissions in the waste sector have decreased by 58% due to increased 

implementation of methane recovery systems at landfill sites. The reduction in 

emissions in this sector is responsible for 53% of the total decrease in methane 

emissions since 1990. 

¶ Emissions from agriculture have decreased by 18% since 1990, following the trend of 

decreasing livestock numbers. 

 

Since 1990, emissions of methane have decreased by 53%.  Emissions from LULUCF and 

Industrial Processes are not significant sources of methane in comparison to the other sectors. 
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Figure 2.2 UK Trends in CH4 Emissions by Sector 
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2.2.3 Nitrous Oxide 
Figure 2.3 illustrates the trend in emissions of nitrous oxide.  The main anthropogenic sources 

are agriculture, transport, industrial processes, and coal combustion.  In 2008, emissions of 

nitrous oxide were 34.0 Mt CO2 equivalent.  Emissions have declined 48% since 1990, and 

the main reasons for this reduction are: 

 

¶ The agriculture sector is a major source of N2O emissions, contributing 75% to total 

emissions of N2O.  Emissions from this sector have decreased by 23% since 1990, 

mostly due to a decrease in emissions from sector 4D, agricultural soils, driven by a 

fall in synthetic fertiliser application. 

¶ Although the total emission is dominated by agriculture, the trend in emissions across 

the time series is driven by a significant reduction in emissions from Industrial 

Processes.  In 1990, nitric and adipic acid production were both significant sources of 

N2O, contributing 38% to total N2O emissions.  In 2008, these sources accounted for 

only 7%.  This has been a result of plant closures combined with the installation of 

abatement equipment at the adipic acid plant in 1998 (the effect of this can be seen in 

Figure 2.3).  Emissions from Industrial Processes have decreased by 90% since 1990, 

contributing 71% to the total decline in N2O emissions. 

¶ Fuel combustion is also a significant N2O source, with total emissions from the energy 

sector contributing 14% to total N2O emissions in 2008.  Emissions from this sector 

have decreased by 22% since 1990.  The most significant sources within this sector are 

road transport, industrial combustion and power generation.  Both industrial 

combustion and power generation have shown decreases in emissions since 1990.  

Road transport emissions increased steadily from 1990 to 1995 due to the increase in 
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cars with 3-way catalysts in the fleet.  From 2000 onwards, however, emissions from 

this source have started to decrease due to the improvements in catalyst technology in 

newer vehicles.  Emissions in 2008 are now 9% lower than emissions in 1990. 

 

Figure 2.3 UK Trends in N2O Emissions by Sector 
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2.2.4 Fluorinated-Gases 
Emissions of the F-gases (HFCs, PFCs, and SF6) totalled 12.2 Mt CO2 equivalent in 2008.  

Since 1990 the overall decrease in their emissions has been 12%, due mainly to the fall in 

emissions from F-Gas manufacture, due to the installation of abatement equipment at two of 

the three manufacturers. 



 Trends in Greenhouse Gas Emissions 2 
  

 

UK NIR 2010 (Issue 3) AEA Page 77 

 

Figure 2.4 UK emissions of F-gases by sector 
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2.3 EMISSION TRENDS BY CATEGORY 

Total greenhouse gas emissions broken down by sector are shown in Figure 2.6.  The largest 

contribution is from the energy sector, which contributes some 85% to the total emissions.  

Within this category the largest contributions arise from the energy industries and transport. 

Category 1A4 (other sectors) and 1A2 (Manufacturing, Industry and construction) also have a 

significant impact on the emissions of this sector. Energy sector emissions have declined by 

about 12% since 1990, primarily due to fuel switching to less carbon-intensive energy sources 

(e.g. coal to gas in the power sector) and reduced energy intensity of the economy. 

 

The next largest contribution comes from the agricultural sector.  This contributes 

approximately 7% to the total emissions.  The emissions from this sector have shown an 

overall decrease of 21% since 1990, reflecting trends in livestock numbers and emissions 

from fertiliser application. 

 

The industrial processes sector (IPCC Sector 2) contributes 5% to total greenhouse gas 

emissions.  Emissions from this sector include non-energy related emissions from mineral 

products, chemical industry and metal production as well as emissions from the F-gases.  

Since 1990, this category has seen a decline in emissions, mostly due to changes in the 

emissions from the chemical production and metal processing industries.  

 

Land Use, Land-use Change and Forestry contains sinks as well as sources of CO2 emissions. 

LULUCF has been a net sink since 1999.  Emissions from this source occur for CO2, N2O and 

CH4. 
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Emissions from the waste sector contributed 4% to greenhouse gas emission in 2008.  

Emissions consist of CO2, N2O and CH4 from waste incineration, and CH4 and N2O from both 

solid waste disposal on land and wastewater handling.  Overall emissions from the waste 

sector have decreased by 57% since 1990 and this is mostly due to the implementation of 

methane recovery systems at UK landfill sites. 

 

 

2.4 EMISSION TRENDS FOR INDIRECT GREENHOUSE GASES 

AND SO2 

The indirect greenhouse gases in the UK consist of Nitrogen Oxides (NOx), Carbon Monoxide 

(CO), Non-Methane Volatile Organic Compounds (NMVOC) and Sulphur dioxide (SO2).  Of 

these, NOx, CO and NMVOC can increase tropospheric ozone concentration and hence 

radiative forcing.  Sulphur dioxide contributes to aerosol formation in the atmosphere.  This is 

believed to have a negative net radiative forcing effect, tending to cool the surface.  Emission 

trends for the indirect greenhouse gases are shown in Figure 2.7. 

 

The main source of NOx in the UK is fuel combustion.  These emissions are complex as the 

nitrogen can be derived from both the fuel and the combustion air.  Emissions also depend on 

the conditions of combustion, which can vary considerably.  In 2008, the total emissions were 

1406 Gg, with 99.7% of these emissions arising from the energy sector.  Since 1990, 

emissions have decreased by 49%, mostly as a result of abatement measures on power 

stations, three-way catalytic converters fitted to cars and stricter emission regulations on 

trucks. 

 

Carbon monoxide arises from incomplete fuel-combustion.  In 2008, the total emissions were 

2828 Gg, of which 93% were from the energy sector.  Since 1990, emissions of CO have 

decreased by 69%.  Significant reductions are due to the cessation of agricultural stubble 

burning since 1993. 

 

In 2008, total emissions of NMVOCs were 943 Gg, of which 45% were from the energy 

sector, with other significant contributions from solvent and other product use and industrial 

processes.  The development of an accurate emission inventory for NMVOCs is complex.  

The diversity of processes emitting NMVOC is large.  Often emissions from sources are small 

individually, but important collectively.  A good example of this is leakage from valves, 

flanges and other connections in petrochemical plants.  Since 1990, overall emissions of 

NMVOCs have decreased by 63%.  This decrease in emissions can, in part, be attributed to 

the increased use of catalytic converters on cars as well as the switching from petrol to diesel 

cars.  Further reductions have occurred due to control of emissions from most industrial 

sources of NMVOCs. 

 

Total SO2 emissions in 2008 were 516 Gg.  Of this, 94% of emissions were from the energy 

sector, with the remaining emissions arising from the industrial processes sector and a small 

proportion from the waste sector.  Since 1990, emissions of SO2 from the energy sector have 

decreased by 87%.  The decrease has been as a result of the increase in the proportion of 

electricity generated in nuclear plant and the use of Combined Cycle Gas Turbine (CCGT) 
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stations and other gas fired plant, as well as the application of Flue Gas Desulphurisation 

abatement equipment on several of the largest coal-fired power stations in the UK. 
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Figure 2.5 UK Net Emissions of Greenhouse Gases Weighted by GWP 

UK Net Emissions of Greenhouse Gases Weighted by GWP
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Figure 2.6 UK Net Emissions of Greenhouse Gases by Source 
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óSolvent and Other Product Useô is not shown in Figure 2.2 as it has zero emissions for all years. 
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Figure 2.7 UK Emissions of Indirect Greenhouse Gases 
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2.5 EMISSION TRENDS FOR KP-LULUCF INVENTORY IN 

AGGREGATE AND BY ACTIVITY, AND BY GAS 

 

Figure 2.8 Article 3.3 Emissions and Removals, by gas and by activity 
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Figure 2.8 above shows net emissions/removals from afforestation, reforestation and 

deforestation activities (Article 3.3).  These activities were a net source of emissions in 1990, 

and are now a net sink.  The total net emission/removal is dominated by CO2 from 

afforestation and reforestation. 
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Figure 2.9 Article 3.4 Emissions and removals, by gas 
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Figure 2.9 shows the net emissions and removals of greenhouse gases from forest 

management activities (Article 3.4).  In accordance with the Annex to Decision 16/CMP.1, 

credits from Forest Management are capped in the first commitment period. For the UK the 

cap is a relatively modest 0.37 MtC (1.36 MtCO2) per year, or 6.78 MtCO2 for the whole 

commitment period. 
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3 Energy (CRF Sector 1) 

3.1 OVERVIEW OF SECTOR 

The energy sector is the largest emitter of greenhouse gases in the U.K.  As noted in 

Section 2.3, in 2008, 85% of direct greenhouse gas emissions came from this sector.  Major 

sources include power stations, road transport, combustion from industrial sources and 

provision of building services. Fugitive emissions are also accounted for in this sector.  These 

are emissions that arise from the production, extraction of coal, oil and natural gas, and their 

storage, processing and distribution. 

 

Annex 3.3 contains more detailed descriptions of the methods used to estimate emissions in 

this sector. 

 

3.2 FUEL COMBUSTION (CRF 1.A) 

3.2.1 Comparison of Sectoral and Reference approaches 
This comparison is documented and described in Annex 4. 

 

Summary Table 7B includes the IPCC Reference Inventory total for carbon dioxide.  This is a 

-ótop-downô- inventory calculated from national statistics on production, imports, exports and 

stock changes of fossil fuels.  All other Sectoral Tables report emissions of pollutants 

estimated using a -óbottom-upô- approach with emissions estimated from activity statistics 

(mostly fuel consumption) in the various economic sectors and processes. 

 

In principle the IPCC Reference Total can be compared with the IPCC Table 1A Total plus 

the emissions arising from fuel consumption in 1B1 Solid Fuel Transformation and Table 2 

Industrial Processes (Iron and Steel and Ammonia Production).  The IPCC Reference totals 

range between 1% lower to 3% higher than the comparable bottom up totals, largely because 

they are based on a different set of statistics.  Reasons for the differences between the two 

estimates are discussed in Annex 4. 

 

Over the period (1990 to 2008), emissions estimated by the Reference Approach have fallen 

by 7.4% compared with 9.9% for the sectoral approach.  A more detailed discussion of the 

reasons for this difference is given in Annex 4. 

 

A detailed comparison between the IPCC Reference Inventory, the UK Greenhouse Gas 

Inventory and the UK Inventory based on the IPCC Default Methodology is given by Salway 

(1998a). 

 

3.2.2 International Bunker Fuels (memo item) 
International bunker emissions (international aviation and shipping) are not included in the 

national total but are reported separately.  In 2008, the shipping emission contributed 18% to 
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total bunker emissions, with aviation contributing the remaining 82%.  Since 1990, estimated 

emissions from international aviation have more than doubled. 

 

These estimates are consistent with the revised Tier 3 method now adopted for aviation and 

described in Annex 3, Section 3.3.5.1. 

 

3.2.3 Feedstocks and non-energy use of Fuels 
Natural gas is used as a feedstock for the manufacture of ammonia (for fertiliser), methanol 

and acetic acid.  This process is described in Section 4.9.1. 

 

3.2.4 Capture and storage of CO2 from Flue gases 
Currently in the UK, CO2 emitted from flue gases is not captured and stored. 

 

3.2.5 Country specific issues 
Country specific issues have been identified under other headings or as they occur. 

 

3.2.6 Source Category 1A1 ï Energy Industries 
 

3.2.6.1 Source Category Description 
This source category includes: electricity generation, the use of fossil fuels for petroleum 

refining, and the production of coke and solid smokeless fuels. 

 

The main fossil fuels used by the UK electricity supply industry are bituminous coal and 

natural gas.  Approximately 46 Mtonnes of coal were burnt at 17 power stations during 2008, 

while approximately 11,600 Mtherms of natural gas were consumed at 38 large power stations 

and 10 small (<50MWth) regional stations (mostly Combined-Cycle Gas Turbines, CCGTs).  

Heavy fuel oil was the main fuel at 3 large facilities, and gas oil or burning oil was used by 4 

large and 13 small power stations.   

 

Bio-fuels are burnt at an increasing number of power generation sites to help electricity 

generators meet Government targets for renewable energy production. Four established sites 

use poultry litter as the main fuel, another site burns straw, yet another burns wood, whilst 

many coal-fired power stations have increased the use of biofuels such as short-rotation 

coppice to supplement the use of fossil fuels.  CO2 emissions associated with biofuel 

combustion are estimated and reported as memo items, but not included in national totals.  

Emissions of other greenhouse gases are estimated and included.  This is in accordance with 

IPCC advice in the treatment of biofuels. 

 

Electricity is also generated at 22 Energy from Waste plant (EfW) plant in the UK.  Formerly 

referred to as municipal solid waste (MSW) incinerators, all such plant are now required to be 

fitted with boilers to raise power and heat, and their emissions are therefore reported under 

CRF source category 1A1 (electricity generation) and 1A4 (heat generation), rather than 6C 

(Waste Incineration).  This has been the case since 1997; prior to that year at least some MSW 

was burnt in older plant without energy recovery. 
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The UK has 12 oil refineries, 3 of these being small specialist refineries employing simple 

processes such as distillation to produce solvents or bitumens only.  The remaining 9 complex 

refineries are much larger and produce a far wider range of products including refinery gases, 

petrochemical feedstocks, transport fuels, gas oil, fuel oils, lubricants, and petroleum coke.  

The crude oils processed, refining techniques, and product mix will differ from one refinery to 

another and this will influence the level of emissions from the refinery, for example by 

dictating how much energy is required to process the crude oil. 

 

Most UK coke is produced at coke ovens associated with integrated steelworks, although one 

independent coke manufacturer also exists.  At the end of 2008, there were four coke ovens at 

steelworks and one independent coke oven.  A further three coke ovens have closed in the last 

six years, due to closure of associated steelworks or closure of other coke consumers.  Solid 

smokeless fuels (SSF) can be manufactured in various ways but only those processes 

employing thermal techniques are included in the inventory since these give rise to significant 

emissions.  Currently, there are two sites manufacturing SSF using such processes. 

 

3.2.6.2 Methodological Issues 
Most emissions are estimated from information such as fuel consumption data and estimates 

for a particular source sector are calculated by applying an emission factor to an appropriate 

statistic (see Annex 3, Section A3.3 for details).  This method is applied to estimating 

emissions from this sector for direct greenhouse gases.  General fuel consumption statistics 

taken from DUKES (DECC, 2009) are applied to emission factors to give an estimation of the 

emission.  Some emissions of indirect greenhouse gases are also estimated in this way (see 

Table 3.1 for details). 

 

Some alterations are made to the basic fuel consumption statistics available from DUKES.  

This is done in order to ensure consistency between the GHGI and fuel usage data reported by 

certain process operators.  Overall fuel consumption in the GHGI is, however, still consistent 

with DUKES. 

 

One reallocation concerns oils consumed in power stations.  DUKES reports less fuel burnt by 

power producers than is reported by operators either directly to AEA or via the EU Emissions 

Trading Scheme (EUETS).  Therefore fuel oil, gas oil, and burning oil are reallocated from 

industry to power stations to ensure consistency with operator data.   

 

For some sectors, emissions data are available for individual sites, either from the 

Environment Agency for England and Wales (EA, 2009), via the Pollution Inventory (PI); 

from the Scottish Environment Protection Agency (SEPA, 2009), via the Scottish Pollutant 

Release Inventory (SPRI); or from the Inventory of Statutory Releases (ISR) of the 

Department of the Environment in Northern Ireland (DOENI, 2009).  In such cases, the 

emission for a particular sector can be calculated as the sum of the emissions from these point 

sources.  However, in order to make an estimate of emissions from non-point sources in the 

sector, an independent estimate of fuel consumption associated with these point sources needs 

to be made, to ensure no double counting occurs (See Annex 3, Section A3.3).  This method 

is applied to emissions of indirect greenhouse gases for sectors as shown in Table 3.1.  
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Detailed tables of emission factors for both direct and indirect greenhouse gases can be found 

in Annex 3, Tables A3.3.1ïA3.3.4 and A3.3.6. 

 

Carbon emission factors for coal, fuel oil and natural gas use in power stations and fuel oil use 

in refineries are based on data reported to the EU Emissions Trading Scheme (EU ETS) for 

the years 2005-2008.  These data are of high quality, and available for all significant UK plant 

- some very small power stations e.g. on remote islands will not report to EU ETS but their 

fuel use will be trivial.  Due to the use of site-specific data, carbon emission factors for these 

source categories are Tier 3.   EU ETS data are not available before 2005, therefore emission 

factors for the earlier years must be calculated in a different way.  Carbon emission factors 

were the subject of an in-depth review during 2004, with revised emission factors for the 

period 1990-2003, generated after extensive consultation with fuel suppliers and users, 

published in Baggott et al, 2004.  These emission factors are Tier 2, but rely upon significant 

quantities of site-specific data (e.g. for coal-fired power stations) or other high quality data 

such as gas composition data provided by the gas suppliers.  They are considered to be the 

best available data for the period 1990-2003 since alternative approaches such as 

extrapolation from the EU ETS data are not considered sufficiently reliable.  In the case of 

2004, there are no data either from the review or from the EU ETS.  Currently, the gap is 

generally filled by extrapolation from the 2003 data, however a better approach might be to 

interpolate between the 2003 and 2005 values.  The approach will be reviewed next year. 

 

Data from the EU ETS are also used to estimate carbon emissions from combustion of 

petroleum coke at refineries.  This petroleum coke is in the form of carbon deposits that build 

up on catalysts used in cracking processes. The deposits must be removed periodically or they 

reduce the effectiveness of the catalyst, and so a catalyst regeneration section is included in 

the catalytic cracking unit.  The carbon deposits both form and are burnt off in the cracking 

unit, so quantifying the mass of petroleum coke burnt has relied upon estimation to a greater 

extent than for other fuels, which can be directly measured.    For the years 2005-2008 

however, carbon emissions from catalyst regeneration are available from the EU ETS.  The 

emissions are quantified by site operators within EU ETS using either a mass balance 

approach or, increasingly, by monitoring carbon dioxide emitted in the flue gases from the 

catalyst regenerator.  Data are available for all UK refineries.  The carbon emissions available 

from the EU ETS are not consistent with estimates of petroleum coke consumption given in 

UK energy statistics, but are used because they are the best data available. This decision was 

agreed in close consultation with the UK energy statistics team in DECC, as it is a deviation 

from reported UK energy statistics on refinery petroleum coke use.  Before 2005, emissions 

are calculated using the activity data given in UK energy statistics and the emission factor 

proposed in Baggott et al, 2004.  Further revision of the approach for the earlier part of the 

time series may be necessary.  If further revision is necessary, it will be added to the UK 

improvements programme list and prioritised accordingly. 

 

The carbon emission factor used for combustion of MSW has been reviewed and is now 

considered to need improvement.  Two options exist for doing this: either the IPCC Tier 1 

approach involving use of default data, or the IPCC Tier 2 approach involving use of country-

specific data.  It would be good practice to use the Tier 2 approach if possible, but the 

availability of UK-specific data needs to be assessed and there was insufficient time to do this 
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within this inventory cycle.  This assessment will be added to the UK improvements 

programme list and prioritised accordingly.  Once this assessment has been completed the 

approach for MSW combustion will then be revised to either the Tier 1 or Tier 2 IPCC 

method. 

 

Table 3.1 Methods used for deriving emission estimates for direct and indirect 

greenhouse gases for CRF Source Category 1A1 

Pollutant CO2 CH4 N2O CO NOx SO2 NMVOC  
        

Power Stations F F F R R R R 

MSW incineration F F F R R R R 

Refineries F F F F/R F/R F/R F 

Coke ovens F F F F/R F/R R F/R 

SSF Manufacture F F F R R F F 
 

Key: 

 

F national emission estimates derived from emission factors and fuel consumption statistics (mostly DUKES) 
R national emission estimates derived from emission estimates reported by process operators to regulators 

F/R national emission estimates derived from either emission factors and fuel consumption statistics or emission 

estimates reported by process operators to regulators, depending upon fuel type. 

 

3.2.6.3 Uncertainties and Time-Series Consistency 

The Approach 1 (error propagation) uncertainty analysis in Annex 7 provides estimates of 

uncertainty according to IPCC source category and fuel type. 

 

Most of the core activity data for this source category is derived from the DECC publication 

the Digest of UK Energy Statistics.  Section 3.5 provides further general information about 

the time series consistency of activity data in this publication, and provides more general 

comments on the approaches used to ensure time series consistency in source category 1A. 

 

Combustion emissions from the NAEI category óGas separation plantô are reported under 

category 1A1c (see Annex 3, Table A3.2.1).  Background energy data for the calculation of 

these emissions are taken from the most up to date version of the Digest of UK Energy 

Statistics.  In the DUKES published in 2002, DECC (formally DTI) stopped collecting the 

activity data about oil and gas extraction previously used to estimate these emissions.  

Therefore, for data from 2001 onwards, the amount of propane and ethane has been 

extrapolated from historical data, as advised through discussions with DECC. 

 

Table 3.2 Time series consistency of emission factors (EFs) of direct GHGs used 

in source category 1A1 

GHGs Source 

category 

Fuel types Comments on time series consistency 

    

Carbon 1A1 All fuels ¶ EFs vary somewhat across the time series based on 

comprehensive carbon factor review in 2004 and 

EUETS data for some fuels from 2005 onwards 

¶ Key sources of carbon EF data include: UKPIA, 

Association of Electricity Producers, Powertech, 

Transco, EU-ETS 
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GHGs Source 

category 

Fuel types Comments on time series consistency 

CH4, N2O 1A1 All fuels ¶ Nearly all EFs are constant over the entire time series, 

with limited use of time-varying EFs due to fuel 

variability or technological developments. 

¶ Increased availability of data from emissions of 

combustion of poultry litter has resulted in variable EFs 

across the time-series for both CH4 and N2O. 

 

3.2.6.4 Source Specific QA/QC and Verification 
This source category is covered by the general QA/QC of the greenhouse gas inventory in 

Section 1.6. 

 

The core publication for Activity Data is the annual DECC publication -The Digest of UK 

Energy Statistics- which is produced in accordance with QA/QC requirements stipulated 

within the UK Governmentôs -National Statistics Code of Practice- and as such is subject to 

regular QA audits and reviews.  

 

Where emissions data are provided by plant operators to the UK environmental regulatory 

agencies (EA, SEPA, DOENI) and reported via their respective inventories of pollutant 

releases (and then used in the UKôs GHG emission inventory) the data is subject to audit and 

review within established QA systems. Within England & Wales, the operator emission 

estimates are initially checked & verified locally by their main regulatory contact (Site 

Inspector), and then passed to a central Pollution Inventory team where further checks are 

conducted prior to publication. Specific checking procedures include: benchmarking across 

sectors, time-series consistency checks, checks on estimation methodologies and the use and 

applicability of emission factors used within calculations. Similar systems are being 

developed by SEPA and DOENI, with some routine checking procedures already in place.  

 

3.2.6.5 Source Specific Re-calculations 
The method for estimating emissions from refinery use of petroleum coke has been revised for 

2005 onwards.  Due to a lack of suitable data, it is not possible to use the same methodology 

for previous years, and the existing methodology was therefore retained for those years.  

Details of the method are given in Section 3.2.6.2. 

 

3.2.6.6 Recalculation by Gas 
The following section describes the main changes that have occurred in sector 1A1 per 

pollutant since the publication of the 2007 inventory (2009 NIR).  Comparisons are made 

between the current inventory (1990-2008) and the previous inventory (1990-2007) for the 

year 2007. 

 

3.2.6.6.1 Carbon Dioxide (CO2) 

¶ Overall there has been an increase in estimated emissions for 2007 of 1067 Gg CO2 

from sector 1A1.  This has been caused by both energy statistics revisions and 

emission factor changes.  The more major causes of this increase are described below; 

¶ There has been an increase of 793 Gg CO2 from petroleum coke burnt in refineries due 

to a revision to the emission factor presented in the EU-ETS data. 
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¶ Emissions from natural gas used in power stations have  increased by 471 Gg CO2 due 

to a revision in the activity statistics reported in DUKES (DECC, 2009). 

¶ There has been an increase of 300 Gg CO2 from OPG in refineries, due to a revision in 

the activity statistics reported in DUKES (DECC, 2009). 

¶ There has been a decrease of 321 Gg CO2 in estimated emissions from fuel oil use at 

refineries due to a revision in activity statistics reported in DUKES (DECC, 2009). 

¶ There has been a decrease in the reported fuel use of fuel oil from power stations in 

DUKES (DECC, 2009), leading to a decrease in estimated emissions of 153 Gg CO2. 

 

3.2.6.6.2 Methane (CH4) 

¶ Overall there has been an increase in estimated emissions for 2007 of 0.28 Gg CH4 

from sector 1A1, with an increase in the estimated emissions from gas production in 

1A1c contributing 0.27Gg CH4 towards this increase.  The increase in estimated 

emissions from gas production were due to an increase in the reported use of natural 

gas for this sector in DUKES (DECC, 2009). 

 

3.2.6.6.3 Nitrous oxide (N2O) 

¶ Overall there has been an increase in estimated emissions for 2007 of 0.10 Gg N2O 

from sector 1A1; 

¶ A major cause of this increase was the revision to petroleum coke fuel usage reported 

in DUKES (DECC, 2009) for refineries.  This cause an increase of 0.09 Gg N2O. 

¶ A revision to natural gas from gas production (reported in DUKES) caused and 

increase in emission from 1A1c of 0.01 Gg N2O. 

 

3.2.6.6.4 Nitrogen Oxides (NOX) 

¶ There have been no significant recalculations for this version of the inventory. 

 

3.2.6.6.5 Carbon Monoxide (CO) 

¶ There has been some re-allocation of  CO emitted by coal-fired power stations from 

coal (-10 Gg) to petroleum coke (+10 Gg) and liquid bio-fuels (+1 Gg).  This is due to 

updating of the activity data rather than any change in the basic methodology and 

overall emissions are unchanged. 

 

3.2.6.6.6 Sulphur Dioxide (SO2) 

¶ There have been no significant recalculations for this version of the inventory. 

 

3.2.6.6.7 Volatile Organic Compounds (VOC) 

¶ There have been no significant recalculations for this version of the inventory. 

 

3.2.6.7 Source Specific Planned Improvements 
Emission factors and activity data are kept under review. Fuel characterisation data from 

verified Emission Trading Scheme datasets will be considered in future GHGI cycles.  Further 

refinement of emission estimates for indirect gases will concentrate on improving the 

transparency of the methodology used for the years 1990-1996 for minor fuels. 

 
































































































































































































































































































































































































































































































