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Executive Summary

Overview

This report presents estimates of greenhouse gas emission inventories for the constituent countries of
the UK. Separate greenhouse gas emission inventories have been estimated for England, Scotland,
Wales and Northern Ireland for the years 1990, 1995 and 1998 to 2008. The greenhouse gases
reported are:

1 Carbon dioxide (COy)
1 Methane (CH,)
1 Nitrous oxide (N,O)
1 Hydrofluorocarbons (HFCs)
1 Perfluorocarbons (PFCs)
1 Sulphur hexafluoride  (SFe)

The estimates are consistent with the United Nations Framework Convention on Climate Change
(FCCC) reporting guidelines and the 2008 UK Greenhouse Gas Inventory (MacCarthy et al., 2010).
Emissions from offshore sources are not allocated to any country, and are reported separately within
an fiUnall ocat edo Theseeffshor enissicna are primarily those from oil and gas
exploration and production activities.

UK territorial coverage in this report excludes the Crown Dependencies of Jersey, Guernsey and Isle
of Man, and also excludes emissions for those Overseas Territories joining UK instruments of
ratification for the FCCC and the Kyoto Protocol namely: Cayman Islands, Falkland Islands, Bermuda,
Montserrat and Gibraltar. The main focus of the report is emissions presented on a by source
(emissions are allocated to the source sector in which they occur) basis, and figures and percentages
within this report refer to this dataset, unless otherwise stated.

The UK distribution of regional net' greenhouse gas emissions in 2008, expressed in terms of global
warrr;ing potentials (GWP), is? detailed below, in addition to the trends in emissions from the Base
Year".

1 England has a 77.4% share of total net greenhouse gas emissions in 2008 and emissions
have declined by 21.1% since the Base Year.

I Scotland has an 8.6% share of total net greenhouse gas emissions in 2008, and the trend
since the Base Year is a decline of 21.3%.

1 Wales has a 7.9% share of total net greenhouse gas emissions in 2008 and emissions have
declined by 9.9% since the Base Year.

1 Northern Ireland has a 3.5% share of total net greenhouse gas emissions in 2008, and the
trend since the Base Year is a decline of 11.2%.

1 2.6% of the UK emissions total is unallocated in 2008. Unallocated emissions have declined
by 5.7% since the Base Year.

Table ES1 presents emissions of the six greenhouse gases in more detail for the base year and 2008.
Tables ES2.1.1 to ES2.5.3 present the time series of emissions for each constituent country, and for
unallocated emissions.

UK trends in emissions of greenhouse gases over recent years are as follows:

! Net emissions include removals in the LULUCF sector.
% The percentages presented in these figures are rounded to one decimal place, but are calculated from emission estimates
calculated at full precision. Note that all percentages quoted in this report are based on net emission estimates held at full
Erecision and they may differ slightly from those that can be calculated from summary tables presented in the report.

Base years for UK greenhouse gas emissions are: 1990 for carbon dioxide, methane and nitrous oxide, 1995 for the
fluorinated gases.
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1 Carbon dioxide: Overall UK emissions have fallen by 10.1% between 1990 and 2008, mainly
driven by the installation of combined cycle gas turbines (CCGT) in the power generation sector in
England and reductions in CO2 emissions from industry in England, Scotland and Wales.

1 Methane: Overall UK emissions have fallen by 53.4% between 1990 and 2008, due primarily to
significant reductions in methane emissions from waste disposal and coal mining.

1 Nitrous oxide: Overall UK emissions have fallen by 47.9% between 1990 and 2008, driven
predominantly by a large reduction in emissions following the installation of abatement measures
at an adipic acid plant in England.

1 HFCs: Overall UK emissions have fallen by 27.8% between 1995 and 2008, primarily due to
improved emission abatement at HCFC production plant in England. Offsetting that reduction,
there has been a rising trend in emissions across all countries from sources such as losses from
refrigeration and air conditioning equipment and emissions from industrial aerosols and metered
dose inhalers, although this is now beginning to level off.

1 PFCs: Overall UK emissions have fallen by 54.8% between 1995 and 2008, mainly due to
improved control measures in aluminium production in England and Wales and a reduction in
aluminium production capacity in Scotland.

I SFe: Overall UK emissions have decreased by 42.6% between 1995 and 2008. This is mostly due
to decreases in emissions from the magnesium industry.

Data Sources and Inventory Methodology

In the compilation of GHG inventories for the constituent countries of the UK, where possible the same
methodology has been used to calculate emission estimates as for the UK Inventory. However, for
many emission sources the data available for constituent country emissions are less detailed than for
the UK as a whole, and for some sources country-level data are not available at all.

In particular, complete sets of fuel consumption data are not available for England, Wales, Scotland or
Northern Ireland. In order to make emission estimates for fuel consumption, therefore, the available
data has been supplemented with surrogate statistics.

Regional energy statistics are published annually by the Department for Energy and Climate Change
(DECC) within the quarterly Energy Trends® publication. These regional statistics are limited in their
detail when compared to UK-level energy statistics (used in the UK GHG Inventory compilation), but
do provide estimated fuel use data for England, Scotland, Wales and Northern Ireland for the following
source sectors:

1 Industry and Commercial
1 Agriculture
1 Residential

The DECC regional energy statistics have been developed in recent years to provide estimates of fuel
use and CO, emissions data at Local Authority (LA) level across the UK. The latest available data
include LA solid and liquid fuel use estimates for 2005 to 2007, with gas and electricity data also
available up to 2008.

The DECC data at local and regional level are derived from analysis of gas and electricity meter point
data, supplemented by additional research to estimate the distribution of solid fuels and petroleum-
based fuels across the UK. Since the initial study and presentation of experimental data for 2003 and
2004, each annual revision to the local and regional data has included data improvements through
targeted sector research. These DECC Regional Energy Statistics continue to evolve and improve,

* The latest available data are taken from the December 2009 Energy Trends:
http://www.decc.gov.uk/en/content/cms/statistics/publications/trends/trends.aspx
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reducing data inaccuracies, but nevertheless are subject to greater uncertainty and less detail than the
UK energy statistics presented within DUKES (DUKES is used to underpin the UK GHG inventory).
However, they are regarded as the best dataset available to inform the patterns of fuel use across the
Devolved Administrations and are therefore used to underpin the CO, emission estimates from fuel
combustion sources within the inventories presented here, in conjunction with other data sources such
as EU ETS fuel use data for large industrial sites and other DA-specific energy data.

For other significant GHG emission sources there are more reliable and complete country level
datasets available, although some of these are less detailed than data used for the UK Inventory:

Industrial process emissions are based on plant operator estimates reported to environmental
agencies under regulatory systems such as Integrated Pollution Prevention and Control
(IPPC). Major sources include cement and lime kilns, iron and steelworks, aluminium and
other non ferrous metal plant, chemical industries;

Agricultural emissions are based on UK emission factors and annual survey data across each
of the Devolved Administrations, including estimates of arable production and livestock
numbers;

Land Use, Land Use Change and Forestry estimates are based on emission factors and
regional survey data of land use, modelled to calculate GHG emissions and carbon fluxes
between sources and sinks;

Emissions from waste disposal activities are estimated based on modelled emissions from the
UK GHG inventory, split out across the DAs based on local authority waste disposal activity
reporting which provides an insight into the local shares of UK activity for recycling, landfilling,
incineration and other treatment and disposal options.

As a result of the more limited DA-specific activity and emission factor data, the emission estimates for
the England, Scotland, Wales and Northern Ireland inventories are subject to greater uncertainty than
the equivalent UK estimates. Chapter 8 outlines the overall uncertainties of the DA GHG inventories.

Since the publication of the 1990-2007 GHG inventories for England, Scotland, Wales and Northern
Ireland, some of the methodologies used to compile the inventories have been revised due to either
changes within the UK GHG inventory compilation method, or the use of new or improved DA-specific
data sources for a given source sector. Significant revisions have been made to DA estimates in the
following categories; for details, see Chapter 7:

Energy production

Industrial fuel combustion

Domestic fuel combustion

Oil and gas sector

Road transport

Domestic aviation

Agriculture

Land Use, Land Use Change & Forestry
Waste management

=4 =48 _8_8_9_2_-9_-2

Developing Country-Specific _Climate  Change Commitments and Related Inventory
Improvements

The climate change policy agenda has been changing rapidly at Devolved Administration Government
level within the UK in the last year, with significant new challenges to data management and reporting
now developing through new legislation, strategy documents and policy instruments. The Climate
Change (Scotland) Act (2009), the One Wales Commitment and associated Welsh Strategy (2008),
and the Northern Ireland Programme for Government (2008), outline each of the Devolved
Admini strations 0 imrédocerg GHG@missibns.ect i ves
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Each of the devolved Governments tailors their climate change policy legislation and policies to target
their specific local and regional priorities.

The Climate Change (Scotland) Act outlines that the net Scottish GHG emissions account shall

include all existing anthropogenic sources and sinks of emissions in Scotland, together with emissions

from the traded sector’, and al so a AScottish shareo of GHG emiss
international aviation. In contrast, the Welsh emissions account will exclude emissions from the traded

sector and international transport sources, with specific sector targets to be established.

In view of these developing data requirements, a new programme of inventory improvement for the
Devolved Administrations has been implemented, with several new strands of research commissioned
or planned to (i) meet the current and future reporting needs outlined in climate change legislation
relevant to each Devolved Administration, and (ii) improve the accuracy and sensitivity of estimates
from source sectors where current GHG emission estimates are known to be most uncertain.

This report includes the results from a number of areas of research, including:

1 Avreview of progress under the DA GHG inventory improvement programme, including an
overview of the data availability for DA GHG inventory compilation, and summary of the main
data revisions due to data and method improvements (Chapter 7);

i Traded and Non-Traded GHG Emission Inventory Estimates for England, Scotland, Wales
and Northern Ireland in 2008 (Chapter 8);

1 Analysis of the uncertainties in the reported trends of GHG emission estimates for each DA
(Chapter 9); and,

1 DA GHG emission estimates on an fi ad usero basis (Chapter 10).

Traded and Non-Traded GHG Estimates

The 2008 EUETS data has been analysed and used to derive non-traded estimates for the DA GHG
emission inventories, taking account of observed data discrepancies for specific IPCC sectors. The
data are presented in an aggregated IPCC format, which enables more transparent comparison
between the inventory and EUETS reporting formats. The findings for the 2008 dataset show that:

Across the UK, the non-traded share of overall carbon dioxide emissions is 50.9%;

England has a high share of EUETS emissions within several sectors including iron and

steelworks, power generation and public sector traded emissions. England non-traded

emissions are estimated to be around 54.1% of total CO, emissions in 2008, a few percent
higher than the UK average.

1 In Wales the coverage of the EUETS is higher than the rest of the UK, reflecting the high
share of heavy industry in Wales (e.g. emissions from power stations, refineries and
integrated iron and steelworks). As a result, the non-traded share of the total carbon dioxide
emissions in Wales in 2008 is only 37.5%;

1 Scotland also has a higher than UK-average share of EUETS emissions, due to a high
proportion of emissions from sectors such as refineries, chemicals and paper & pulp. The non-
traded share of the total carbon dioxide emissions in Scotland in 2008 is 44.8%;

1 Northern Ireland has much lower share of the EUETS emissions, reflecting the fact that there

are no refineries, iron and steelworks or oil & gas terminals in Northern Ireland. The non-

traded share of the Northern Ireland carbon dioxide emissions in 2008 is 65%;

f
f

DA GHG Estimates on an End User Basis

Analysis of emissions re-allocated across the DAs to represent consumption patterns rather than
production patterns are presented within Chapter 10. In this analysis, all emissions associated with
energy supply (e.g. power generation, coal mining, oil and gas extraction, refineries) are allocated to
the final users of the energy. The emission trends derived from those calculations are summarised
below, but it must be noted that there is a high level of uncertainty in the reported data, due to limited
data availability on electricity generation and consumption, especially at the DA-level in 1990.

*The Atraded sectoro refers to emissions fr owdeiradiagsehemeahatihasns t hat o
been operational since 2005 and includes emissions from large energy consumers within the industrial and commercial sectors.
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Considering the DA share of end user emission estimates, but discounting emissions associated with
exported fuels, the emission estimates show that:

1 England has a 78.6% share of UK GHG emissions in 2008, and the trend in emissions since
the Base Year on an end user basis is -20.0% across all GHGs;

1 Scotland has an 8.4% share of UK GHG emissions in 2008, and the trend in emissions since
the Base Year on an end user basis is -27.1% across all GHGs;

1 Wales has a 6.8% share of UK GHG emissions in 2008, and the trend in emissions since the
Base Year on an end user basis is -20.9% across all GHGs;

9  Northern Ireland has a 3.7% share of UK GHG emissions in 2008, and the trend in emissions
since the Base Year on an end user basis is -11.1% across all GHGs;

Revisions and Updates to the Greenhouse Gas Inventories

Each year, the greenhouse gas inventories for England, Scotland, Wales and Northern Ireland are
extended and updated.

The time series of the inventories are extended by including a new inventory year i i.e. the previous
inventory (published in September 2009) covered the years up to and including 2007, whilst this report
gives emission estimates for the years up to and including 2008.

The inventories are also updated to take account of any amendments to core activity or emission
factor data, and these amendments may result in revisions to emission estimates for a given year.

Core energy statistics (mainly provided by DECC
Statisticso) are revised annually and hence the

in 20040) may be di forfoétheeDigest, compartedte that tesedenghe coepilation
of the previous inventory report. In addition, since the previous inventory report (2009), a more
representative emission factor for one or more greenhouse gases may have been derived for a given
process. Use of a new emission factor in emission estimation calculations may lead to revisions of
historic data. The nature of emission inventories is such that ongoing improvements to data collection
or estimation techniques will inevitably lead to some revisions of historic data.

In addition, there may also be changes to the methodology used to allocate emissions to each of the
DAs, especially where full and consistent sets of fuel use data are not available. For example, where
emissions may previously have been allocated using surrogate statistics such as regional GVA or
population, this methodology may be improved, should more suitable statistics become available.

Therefore, it is not appropriate to use data from previous reports and compare them with the figures in
this report, without taking account of any changes to either the emission estimation methodology or
the source data. There is normally a comment in the report to indicate where such changes have
occurred.

Summary of Greenhouse Gas Emission Trends for the UK and Devolved Administrations

Table ES1 contains a summary of greenhouse gas emission trends for the UK and constituent
countries. The following notes apply to this table:

I 1995 is used as the Base Year (BY) for emissions of HFCs, PFCsand SFgi n t he UK©®& s

Change Programme, in accordance with Article 3.8 of the Kyoto Protocol;

1 All of the CO, data are based on the net emissions of CO,, including net emissions/removals
of CO, in Land Use, Land Use Change and Forestry sectors; and

1 The percentage changes presented in this chapter are calculated from emission estimates
held at full precision within a database. The emissions quoted in Table ES1 and other tables
relevant to this Chapter are values rounded from estimates in the database. The percentages
and emissions totals that could be calculated from these tables may therefore differ slightly
from percentages that have been calculated from the emission estimates held at full precision.
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Emissions data at full precision can be found in the tables that accompany this report
ADA_GHGIi-20009@8sue 1.xI| so
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Table ES1: Summary of Greenhouse Gas Emission Trends for UK and Devolved Administrations (as
GWP-Equivalent Mass of Carbon Dioxide)

Table ES1

1990 ktCOe | 467274 50554 43134 | 17325 13162 591449
1990 Percentage | % 79.0 8.5 7.3 2.9 2.2 100.0

co, 2008 ktCOe | 416325 42057 41996 | 16171 14955 531503
2008 Percentage | % 78.3 7.9 7.9 3.0 2.8 100.0
Percef?fr‘ger(hange % -10.9 -16.8 2.6 6.7 13.6 -10.1

1990 ktCOe | 78988 11043 7876 4382 1855 104143

1990 Percentage % 76 11 8 4 2 100

CH 2008 ktCOe | 33690 6279 4373 3341 887 48570
2008 Percentage | % 69.4 12.9 9.0 6.9 1.8 100.0
Perceﬁgﬁ%‘;ha”ge % 57.3 -43.1 -44.5 -23.8 52.2 -53.4

1990 ktCOe | 51564 6377 3646 3247 228 65061
1990 Percentage | % 79.3 9.8 5.6 5.0 0.3 100.0

N,O 2008 ktCOe | 24295 4346 2593 2375 276 33885
2008 Percentage % 71.7 12.8 7.7 7.0 0.8 100.0
Percef?fﬁgeB‘;hange % -52.9 -31.9 -28.9 -26.8 21.4 -47.9

1995 ktCOe | 15231 129 66 39 0 15466
1995 Percentage % 98.5 0.8 0.4 0.3 0.0 100.0

HFCs 2008 ktCOe | 9489 919 463 292 0 11163
2008 Percentage % 85.0 8.2 4.2 2.6 0.0 100.0
Percef’;gﬁeBﬁ(hange % -37.7 610.2 598.0 650.2 0.0 278
1995 kt COe 227.5 86.8 146.9 0.7 0.0 461.9
1995 Percentage | % 49.2 18.8 31.8 0.1 0.0 100.0

PECs 2008 kt COse 96 55 58 0.1 0 209
2008 Percentage % 46.2 26.2 27.6 0.0 0.0 100.0
Percef?f)amgeB‘;hange % 57.6 -37.0 -60.8 -89.3 0.0 -54.8
1995 ktCOe | 11237 30.8 82.9 1.9 0.0 1239.3
1995 Percentage | % 90.7 25 6.7 0.2 0.0 100.0
SF, 2008 kt COze 609.1 51.2 43.8 6.9 0.0 7111
2008 Percentage % 85.7 7.2 6.2 1.0 0.0 100.0
Percefr;f)?geBﬁ(hange % -45.8 66.3 471 | 2608 0.0 42,6

BY ktCOe | 614408 68222 54952 | 24995 15244 777820
1990 Percentage % 79.0 8.8 7.1 3.2 2.0 100.0

Total 2008 ktCOe | 484505 53707 49526 | 22186 16118 626041
2008 Percentage | % 77.4 8.6 7.9 35 2.6 100.0
Percef?g’;ﬁer(ha”ge % 211 213 9.9 1.2 5.7 195
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Tables ES2.1.1 and ES2.1.2 summarise the emissions of each of the greenhouse gases for England expressed in terms of carbon dioxide and carbon
equivalent, respectively.

Table ES2.1.1: GHG emissions for England (MtCO, €)

Mt CO, Equivalent

from LULUCF

Carbon 467.3 426.3 | 423.8 415.2 419.5 432.8 426.0 437.1 435.1 434.1 427.9 426.8 416.3 -10.9%
CH, 79.0 68.0 58.1 54.2 50.6 46.0 43.8 38.8 37.2 36.0 35.2 33.9 33.7 -57.3%
HFCs 11.4 15.2 16.0 9.2 7.7 8.2 8.6 9.2 8.2 8.9 9.2 9.3 9.5 -37.7%
N.O 51.6 40.5 40.7 30.4 30.0 27.7 26.5 26.1 27.0 26.0 24.7 24.7 24.3 -52.9%
PFCs 1.0 0.2 0.2 0.2 0.3 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.1 -57.6%
SFs 0.9 11 1.1 1.3 1.6 1.3 1.4 1.2 1.0 1.0 0.8 0.7 0.6 -45.8%
Total Net Emissions 611.1 551.4 | 539.9 510.4 509.7 516.1 506.5 512.5 508.7 506.2 497.9 495.5 484.5 -21.1%
Net CO; emissions

from LULUCE 5.7 5.2 4.2 4 4 3.9 3.6 3.7 3.4 3.2 3.1 3 3

Net CH, emissions

from LULUCE 0 0 0 0 0 0 0 0 0 0 0 0 0

Net N,O emissions 0 0 0 0 0 0 0 0 0 0 0 0 0

Table ES2.1.2: GHG emissions for England (MtC e)

England

Carbon 127.4 116.3 115.6 113.2 114.4 118.0 116.2 119.2 118.7 1184 116.7 116.4 113.5 -10.9%
CH, 21.5 18.5 15.8 14.8 13.8 12.5 12.0 10.6 10.1 9.8 9.6 9.3 9.2 -57.3%
HFCs 3.1 4.2 4.4 2.5 2.1 2.2 2.3 2.5 2.2 2.4 2.5 2.5 2.6 -37.7%
N20 14.1 11.0 11.1 8.3 8.2 7.6 7.2 7.1 7.4 7.1 6.7 6.7 6.6 -52.9%
PFCs 0.3 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.1 0.0 0.0 -57.6%
SFe 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.3 0.3 0.2 0.2 0.2 -45.8%
Total Net Emissions 166.7 150.4 | 147.3 139.2 139.0 140.8 138.1 139.8 138.7 138.0 135.8 135.1 132.1 -21.1%
Net CO; emissions

from LULUCE 1.6 14 1.2 11 1.1 11 1.0 1.0 0.9 0.9 0.9 0.8 0.8

Net CH, emissions

from LULUCE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions 0 0 0 0 0 0 0 0 0 0 0 0 0

from LULUCF

Xii
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Table ES2.1.3: Aggregated emission trends per source category for England (Mt CO, e)

Greenhouse Gas Inventories for England, Scotland,
Wales and Northern Ireland 1990-2008

England Aggregate Emission Trends by Source Category

1. Energy 4783 | 4329 | 4274 | 4177 421.0 | 4343 428.1 436.3 433.9 432.1 425.9 422.6 412.5
2. Industrial Processes 49.3 42.4 44.0 27.1 26.0 24.8 23.2 24.1 24.1 24.0 23.1 24.4 23.8
3. Solvent and other Product Use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 35.4 33.3 32.8 32.7 31.4 28.9 29.2 28.6 28.9 28.7 27.7 27.4 27.5
5. LULUCF 5.7 5.2 4.2 4.0 4.0 3.9 3.6 3.7 3.4 3.2 3.2 3.1 3.0
6. Waste 42.4 37.6 315 28.9 27.3 24.2 22.3 19.8 18.4 18.1 18.1 18.0 17.7
Grand Total 611.1 | 551.4 | 539.9 | 510.4 509.7 | 516.1 506.5 512.5 508.7 506.2 497.9 4955 4845
# Solvents and other product use emissions occur as NMVOC and so do not appear in this table, which covers direct greenhouse gases only.
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Tables ES2.2.1 and ES2.2.2 summarise the emissions of each of the greenhouse gases for Scotland expressed in terms of carbon dioxide and carbon
equivalent, respectively.

Table ES2. 2.1: GHG emissions for Scotland (Mt CO; e)

Scotland Mt CO, Equivalent

CO; 50.6 49.5 49.8 46.7 49.4 49.4 46.2 46.6 44.4 43.6 47.2 43.6 42.1 -16.8%
CH,4 11.0 10.2 9.2 8.5 8.1 7.3 6.9 6.2 6.2 6.3 6.3 6.3 6.3 -43.1%
HFCs 0.0 0.1 0.4 0.4 0.5 0.6 0.6 0.7 0.8 0.8 0.9 0.9 0.9 610.2%
N,O 6.4 5.7 5.5 5.3 5.2 5.1 5.1 5.0 4.9 4.7 4.7 4.5 4.3 -31.9%
PFCs 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 -37.0%
SFs 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 66.3%
Total Net Emissions 68.1 65.7 65.1 61.1 63.4 62.6 59.0 58.7 56.4 55.6 59.2 55.3 53.7 21.3%
Net CO; emissions from LULUCF -2.5 -3.6 -3.8 -3.9 -3.9 -4.0 -4.2 -4.2 -4.6 -4.6 -4.5 -4.4 -4.5

Net CH, emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table ES2. 2.2: GHG emissions for Scotland (Mt C e)

Scotland Mt C Equivalent

CO; 13.8 135 | 136 12.7 13.5 135 12.6 12.7 12.1 11.9 12.9 11.9 11.5 -16.8%
CH, 3.0 2.8 25 2.3 2.2 2.0 1.9 1.7 1.7 1.7 1.7 1.7 1.7 -43.1%
HFCs 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 610.2%
N0 1.7 1.6 15 15 1.4 1.4 1.4 1.4 1.3 1.3 1.3 1.2 1.2 -31.9%
PFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -37.0%
SFe 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.3%
Total Net Emissions 18.6 17.9 | 177 16.7 17.3 17.1 16.1 16.0 15.4 15.2 16.1 15.1 14.6 21.3%
Net CO, emissions from LULUCF 0.7 -1.0 -1.0 -1.1 1.1 -1.1 -1.1 -1.1 -1.3 -1.3 -1.2 -1.2 -1.2

Net CH, emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table ES2.2.3: Aggregated emission trends per source category for Scotland (Mt CO, e)

Scotland Aggregate Emission Trends by Source Category

1. Energy 54.3 54.7 54.9 51.6 54.3 54.4 51.0 51.1 49.3 48.6 52.1 48.4 46.9
2. Industrial Processes 1.7 0.9 13 13 1.4 1.4 15 16 17 16 17 17 17
3. Solvent and other Product Use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 8.8 8.5 8.4 8.1 7.9 7.6 7.7 7.6 7.5 7.4 7.2 7.0 6.8
5. LULUCF 2.5 -3.6 -3.8 -3.9 -3.9 -4.0 -4.1 -4.2 -4.6 -4.6 -4.5 -4.4 -4.5
6. Waste 5.8 5.1 4.3 4.0 3.7 31 2.9 2.6 2.5 2.5 2.6 2.6 2.8
Grand Total 68.1 65.7 65.1 61.1 63.4 62.6 59.0 58.7 56.4 55.6 59.2 55.3 53.7

# Solvents and other product use emissions occur as NMVOC and so do not appear in this table, which covers direct greenhouse gases only.
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Tables ES2.3.1 and ES2.3.2 summarise the emissions of each of the greenhouse gases for Wales expressed in terms of carbon dioxide and carbon

equivalent, respectively.

Table ES2.3.1: GHG emissions for Wales (Mt CO; e)

Wales Mt CO, Equivalent

CO, 43.1 40.6 42.8 44.1 46.3 43.7 37.3 38.6 422 40.8 42.2 39.4 42.0 -2.6%
CH, 7.9 6.8 6.2 6.0 5.7 5.2 5.1 4.8 4.8 4.9 4.8 4.6 4.4 -44.5%
HFCs 0.0 0.1 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.5 598.0%
N.O 3.6 3.6 3.7 3.6 34 33 3.1 3.1 3.1 3.2 2.9 2.8 2.6 -28.9%
PFCs 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.1 -60.8%
SFs 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 -47.1%
Total Net Emissions 55.0 51.3 53.1 54.1 55.9 52.7 46.0 47.0 50.6 49.4 50.5 47.3 49.5 -9.9%
Net CO, emissions from LULUCF -0.2 -0.2 0.1 0.1 0.1 0.1 -0.2 -0.2 0.2 -0.2 0.2 0.2 -0.2

Net CH, emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table ES2.3.2: GHG emissions for Wales (Mt C e)

Wales Mt C Equivalent

CO, 11.8 11.1 11.7 12.0 12.6 11.9 10.2 10.5 11.5 11.1 11.5 10.8 11.5 -2.6%
CH, 2.1 1.9 1.7 1.6 1.6 1.4 1.4 1.3 1.3 1.3 1.3 1.2 1.2 -44.5%
HFCs 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 598.0%
N,O 1.0 1.0 1.0 1.0 0.9 0.9 0.8 0.9 0.8 0.9 0.8 0.8 0.7 -28.9%
PFCs 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -60.8%
SFs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -47.1%
Total Net Emissions 15.0 14.0 14.5 14.8 15.2 14.4 12.5 12.8 13.8 13.5 13.8 12.9 13.5 -9.9%
Net CO; emissions from LULUCF -0.1 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 0.0

Net CH, emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N20 emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table ES2.3.3: Aggregated emission trends per source category for Wales (Mt CO; e)

Aggregate Emission Trends by Source Category

1. Energy 44.1 40.6 42.4 43.6 45.8 43.6 375 38.3 41.8 40.5 41.8 38.7 41.2
2. Industrial Processes 2.2 2.2 2.4 2.4 2.5 2.0 17 2.1 2.2 2.2 2.3 25 25
3. Solvent and other Product Use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 6.1 6.1 6.2 6.2 5.8 5.6 5.4 55 5.4 55 5.2 5.0 4.7
5. LULUCF -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
6. Waste 2.9 2.6 2.2 2.0 1.9 17 15 1.4 14 1.4 1.3 1.3 1.3
Grand Total 55.0 51.3 53.1 54.1 55.9 52.7 46.0 47.0 50.6 494 50.5 47.3 49.5

? Solvents and other product use emissions occur as NMVOC and so do not appear in this table, which covers direct greenhouse gases only.
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Tables ES2.4.1 and ES2.4.2 summarise the emissions of each of the greenhouse gases for Northern Ireland expressed in terms of carbon dioxide and
carbon equivalent, respectively.

Table ES2.4.1: GHG emissions for Northern Ireland (Mt CO- €e)

Northern Ireland Mt CO, Equivalent |
CO, 17.3 17.2 16.5 16.7 16.5 16.9 15.3 15.4 15.5 16.6 17.2 16.2 16.2 -6.7%
CH, 4.4 4.1 4.0 3.8 3.6 35 3.4 3.3 3.3 3.3 3.3 3.4 3.3 -23.8%
HFCs 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 650.2%
N,O 3.2 3.4 3.5 35 3.3 3.3 2.8 2.8 2.7 2.6 2.6 2.4 2.4 -26.8%
PFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -89.3%
SFe 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 260.8%
Total Net Emissions 25.0 24.7 24.1 24.1 23.6 23.9 21.8 21.7 21.7 22.8 23.3 22.3 22.2 -11.24%
Net CO, emissions from

LULUCF 0.0 -0.1 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3

Net CH, emissions from

LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions from

LULUCE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table ES2.4.2: GHG emissions for Northern Ireland (Mt C e)

Northern Ireland Mt C Equivalent

CO, 4.7 4.7 4.5 45 45 4.6 4.2 4.2 4.2 45 4.7 4.4 4.4 -6.7%
CH, 1.2 1.1 1.1 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 -23.8%
HFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 650.2%
N.O 0.9 0.9 1.0 1.0 0.9 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.6 -26.8%
PFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -89.3%
SFs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 260.8%
Total Net Emissions 6.8 6.7 6.6 6.6 6.4 6.5 5.9 5.9 5.9 6.2 6.4 6.1 6.1 -11.24%
Net CO; emissions from

LULUCE 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1

Net CH,4 emissions from

LULUCE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions from

LULUCE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table ES2.4.3: Aggregated emission trends per source category for Northern Ireland (Mt CO; e)

Northern Ireland Aggregated Emissi’on Trends by Source Sector

1. Energy 17.5 17.3 16.6 16.8 16.9 17.3 15.7 15.7 15.8 16.7 17.2 16.2 16.2
2. Industrial Processes 0.8 0.9 1.0 11 0.9 0.9 0.5 0.5 0.5 0.7 0.8 0.8 0.7
3. Solvent and other Product Use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 5.0 5.2 5.5 5.3 5.0 5.0 5.1 5.0 4.9 4.9 4.8 4.7 4.6
5. LULUCF 0.0 -0.1 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
6. Waste 1.7 15 1.3 1.2 1.1 1.0 0.9 0.8 0.8 0.8 0.8 0.8 0.9
Grand Total 25.0 24.7 24.1 24.1 23.6 23.9 21.8 21.7 21.7 22.8 23.3 22.3 22.2

% Solvents and other product use emissions occur as NMVOC and so do not appear in this table, which covers direct greenhouse gases only
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Tables ES2.5.1 and ES2.5.2 summarise the Unallocated emissions of each of the greenhouse gases expressed in terms of carbon dioxide and carbon
equivalent, respectively.

Table ES2.5.1: Unallocated GHG emissions (Mt CO; e)

Unallocated Mt CO, Equivalent

CO; 13.2 18.0 18.9 18.7 17.8 18.5 18.8 17.9 17.9 175 15.7 16.2 15.0 13.6%
CH, 1.9 1.8 1.6 1.4 1.2 12 11 11 1.2 0.9 0.8 1.0 0.9 -52.2%
HFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

N20O 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 21.4%
PFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SFs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Net Emissions 15.2 20.1 20.9 20.5 19.5 20.1 20.4 19.4 19.4 18.7 16.8 17.5 16.1 5.73%
Net CO, emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net CH, emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N,O emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table ES2.5.2: Unallocated GHG emissions (MtC e)

Unallocated Mt C Equivalent

CO; 3.6 4.9 5.2 5.1 4.9 5.0 5.1 4.9 4.9 4.8 4.3 4.4 4.1 13.6%
CH4 0.5 05 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.3 0.2 -52.2%
HFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

N20 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 21.4%
PFCs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SF6_C_equiv 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Net Emissions 4.2 5.5 5.7 5.6 5.3 5.5 5.6 5.3 5.3 5.1 4.6 4.8 4.4 5.73%
Net CO2 emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net CH4 emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net N20 emissions from LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table ES2.5.3 Emission trends per source category for unallocated emissions (Mt CO; e)

Unallocated Aggregate Emission Trends by Source Category

1. Energy 15.2 20.1 20.9 20.5 19.5 20.1 20.4 19.4 19.4 18.7 16.8 17.5 16.1
2. Industrial Processes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3. Solvent and other Product Use 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. Agriculture 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5. LULUCF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6. Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Grand Total 15.2 20.1 20.5 19.5 20.1 20.4 19.4 19.4 18.7 16.8 17.5 16.1

# Solvents and other product use emissions occur as NMVOC and so do not appear in this table, which covers direct greenhouse gases only.
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1 Introduction

1.1 Background to Inventory Development for the
Devolved Administrations

The United Nations Framework Convention on Climate Change (UNFCCC) was ratified by the United
Kingdom in December 1993 and came into force on the 21st March 1994. The objective of the
Convention is to stabilise greenhouse gas (GHG) emissions in the atmosphere and reduce the
anthropogenic interference with the climate system. In order to achieve this, the international
community requires accurate information on trends of emissions of GHGs, and the collective ability to
alter these trends.

Annex | Parties to the Convention, that have ratified the Kyoto Protocol are required to submit to the
secretariat net national greenhouse gas inventories, including all anthropogenic emissions of GHGs by
sources and removals by sinks. The Parties are required to submit information on their national
inventories on an annual basis and national communications periodically, according to dates
established in the Conference of the Parties. The annual inventory reports must comply with the
UNFCC guidelines. The Kyoto Protocol supplements the UNFCCC by committing parties who have
ratified the protocol to achieve individual targets established for the reduction of their respective
greenhouse gas emissions. Under the protocol, the UK is legally bound to reduce emissions of the
Obasket of 66 greenhouse gases by 12.5% agains
(2008-2012). However, the UK has also adopted a domestic target aimed at reducing emissions of
carbon dioxide to 20% below 1990 levels by 2010.

In the United Kingdom, the National Inventory and associated annual report is prepared to ensure that
the UK fulfils its requirements under the UNFCCC and to monitor the legally binding commitments
under the Kyoto Protocol to reduce greenhouse gas emissions. However, the powers to implement
measures to deliver reductions in emissions of GHGs are devolved to the Scottish Government, Welsh
Assembly Government and the Northern Ireland Executive. As a result, each of the devolved
administrations has either developed or is in the process of developing national climate change
legislation or strategies establishing targets for reductions in emissions of GHG emissions together
with accompanying national climate change policy frameworks. The reductions in GHG emissions
targeted in the UK as a whole, and in each of the respective devolved administrations are discussed in
Section 1.5.

In 1999, Defra and the Devolved Administrations (DAs) recognised the future need to quantify GHG
emissions from each of the four countries that comprise the UK, and agreed to undertake a joint
research project to provide the first estimates of GHG emissions from England, Scotland, Wales and
Northern Ireland. The resulting study: 6 Gr eenhouse Gas I nventories f
Northern I reland: 1990 6awmsolpub]jsﬁéai i 199RandSformean the framesvork
for the development of the Devolved Administration (DA) Inventories from 1998 to the present.

This report updates and revises the earlier studies and presents separate GHG Inventories for
England, Scotland, Wales and Northern Ireland for the years 1990, 1995, and 1998 to 2008.
Emissions of the six direct greenhouse gases are reported, namely:

1 Carbon dioxide (COy)
1 Methane (CHy)
9 Nitrous oxide (N,0O)
1 Hydrofluorocarbons (HFCs)
1 Perfluorocarbons (PFCs)
1 Sulphur hexafluoride (SFg)

® Salway et al. (1999)
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These inventories are reported using Intergovernmental Panel on Climate Change (IPCC) sectoral
tables, which are a subset of the IPCC Common Reporting Format (CRF) and consistent with the UK
greenhouse gas inventory (MacCarthy et al., 2010). The latest inventory was submitted to the
UNFCCC in April 2010. This report follows the convention used in MacCarthy et al., 2010 of reporting
carbon dioxide emissions and removals as net totals.

Where emissions cannot be allocated to a specific country, they are reported in a table for unallocated
emissions; unallocated emissions presented in the DA inventories are limited to offshore emissions
from the oil and gas exploration and production industry.

1.2 The UK Climate Change Act and Country-Specific
Climate Change Programmes

The Governmentds Climate Changentdnche 26thvNovernber 2008
established new legal requirements to monitor and report UK GHG emission reductions. The Act set a
statutory target to reduce emissions of greenhouse gases in the UK by 80 % against the baseline by
2050 with a minimum 26% reduction to be achieved by 2020. The Act also introduced a Carbon
Budgeting System whereby emission caps are set over 5 year periods, with three budgets established
at a time to map out the emission trajectory to 2050. The UK Climate Change Act represents the
primary piece of climate change legislation relevant to England.

An overview of the main components of UK and DA climate change legislation and strategies is
presented in Figure 1.1 below.
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Figure 1.1  Greenhouse Gas Emission Reduction Targets:

Greenhouse Gas Inventories for England, Scotland
Wales and Northern Ireland: 1990-2008

UK, Scotland, Wales and Northern Ireland

UK TARGETS

SCOTLAND

2010 Annual Target
Reduce C@e emissions below
2009 nationalbudget

20112019 AnnualTargets C@e
emissions targets to be lower tha
preceding year

Interim Target 2020
Net CQe emissions reduced by
42% compared to baseline

20202050 Annual Targets
CO,e emission targets to Be3%
lower than preceding year.

2050 Target
Net CO2 emissions reduced by
80% compared to baseline

NORTHERN IRELAND

Northern Ireland
Programme for
Government

2025 target

Reduce emissions of all
GHGs (CQe) by 25% on
baseline levels

Annual Targets 20132050
CO,e emission targets to Be3%
lower than preceding year in areaso

devolved competence against baseli

Annual Sectoral Targets
Set minimum contribution to C@
emission reductions over a tgear
period relative to contribution to
baseline.

2050 Target
Net CQe emissions reduced by 80%
compared to 1990 levels

End User Electricity
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These new national targets for GHG emission reductions are in addition to those established for the
UK as a whole within international mechanisms and through domestic legislation. To ensure that
domestic action in the UK progresses to address the challenging GHG reduction targets, there is an
increasing focus on the evaluation of the impact of both reserved (UK) and devolved (DA) policies
upon GHG emission sources.

The GHG inventories for England, Scotland, Wales and Northern Ireland help to support evidence-
based development of climate change policy by the Scottish Government, Welsh Assembly
Government and the Northern Ireland Executive, and are a mechanism by which tracking progress
towards country-specific GHG emission reduction targets may be achieved. The implementation of
new UK and country-specific legislation means that the requirements of the GHG inventories for the
constituent countries is evolving, with a much greater focus on (i) sector-specific data accuracy, and
(ii) sensitivity to policy impacts.

121 Scotland

The Climate Change (Scotland) Act 2009 establishes a long-term framework to address climate

change and sets statutory targets to reduce Scotland

against the baseline by 2050, in line with the requirements of the UK Climate Change Act 2008, but
extending beyond that to include emissions from international aviation and shipping from the outset.

An interim reduction target of at least 42% reduction to be achieved by 2020 has now been confirmed
by Scottish Ministers. This 42% target is higher than reductions outlined for the same period in the UK
Act. The Scottish Act also specifies the requirement to set annual GHG emissions targets (net
emissions with allowance for trading) in line with the attainment of the interim and 2050 targets, and
the need to quantify emissions from all anthropogenic sources in Scotland, as well as a share of
emissions from international aviation and shipping.

Under the Act, Scottish Ministers are required to set annual targets in the form of net emissions with
allowance for trading for each calendar year from 2010 to 2050. The first batch of targets for the
period 2010-2022 are still to be agreed by the Scottish Parliament. In addition, from 2012, the Act
places an obligation on the Scottish Government to prepare annual reports relating to emissions of
GHG from Scotland. These annual reports must include a statement on the net emissions of the

6basket of 66 GHG from Scotland from 2@tterdumbewar ds,

of carbon units credited and debited within the traded sector and data relating to electricity generation
and consumption.

1.2.2 Wales

I n Wal es, t he 60One’ éstablishes ta@eisnion retiustions th &GHG emissions from
Wales, targeting a 3% annual reduction in Carbon equivalent emissions in all areas of devolved

competence by 2011 and delivering the Welsh share
six6 GHG by 2050) requi r e dnthe PnetWales carimitrmeat inel the&C\Wades g e

Climate Change Strategy, the Assembly also outlined the intention to set sector-specific targets for
reductions in emissions from sectors that fall within the remit of devolved competence, including
residential, public and transport sectors. Further commitments were made to work with heavy industry
and power generation sectors to promote reductions in emissions of GHGs from these sectors and to
report8 CO,e emissions from electricity consumption across Wales using a carbon intensiveness
factor".

As outlined in the Climate Change Strategy High Level Policy Statement, released for consultation in
January 2009, the Welsh Assembly Government will be required to prepare annual progress reports
detailing emissions of GHG from the relevant sectors outlined in the One Wales Commitment. The
Strategy identifies the disaggregated GHG Inventory as the principal tool that will be used to quantify
progress against the defined targets.

1

of
Act .

"The 60One Wales: A Progressive Agenda for the Government of

® Wales Climate Change Strategy

4 AEA



AEAT/ENV/R/3067 Issue 1 Greenhouse Gas Inventories for England, Scotland
Wales and Northern Ireland: 1990-2008

1.2.3 Northern Ireland

The Northern I rel and E@Geenment20@8&611 comnity Naxtmem érelahdota
a 25% reduction in greenhouse gas levels by 2025 on 1990 levels. There are many sectors where
reductions in emissions are targeted including the promotion of renewable energy, energy efficiency
measures, increased forestry cover and measures to reduce emissions from the transport sector. The
Northern Ireland Assembly and the Northern Ireland Executive have signed up to the Climate Change
Act 2008 and specifically that Northern Ireland contributes to the UK carbon reduction targets set out
in the Act and associated legislation.

1.3 DA GHG Inventories Improvement Programme

As a consequence of the development of DA-specific climate change legislation and strategies to
reduce GHG emissions in each of the Devolved Administrations, the emissions data and trends
reported within the DA GHG inventories are coming under ever-greater scrutiny. The sensitivity of the
DA data to changes in activities within sectors from implemented action has been researched by
recent climate change policy studies.

Measures, policies and strategies continue to be developed to reduce greenhouse gas emissions;
some policies and measures impact upon one sector, whilst others (e.g. promoting energy efficiency)
may impact across many source sectors. Wales, Scotland, Northern Ireland and England each have
devolved responsibility to address GHG emissions, and there are an increasing range of country-
specific statutory and policy commitments.

To support the actions implemented within each country, the DA GHG inventories continue to be
developed, aiming to provide an effective and accurate reporting tool and reflect the impact upon
emissions from the implementation of both devolved and reserved measures.

The programme of improvement for the DA inventories includes periodic review of the available
source data and estimation methods, in parallel with the programme of improvement to the UK GHG
inventory. A considerable research effort has been invested in 2009 to improve GHG emission
estimates at UK and DA level. Source sectors that may be focused upon for future data and method
improvements at DA-level include:

1 Residential fuel use

1 Oiland Gas Sectors

1 Industry, and

1 Agricultural livestock sources (i.e. from both waste management and enteric fermentation)
1.3.1 End User Inventories for England, Scotland, Wales and Northern

Ireland

In parallel to the improvement of the point source GHG inventories for England, Scotland, Wales and
Northern Ireland, further research has been undertaken to develop End User GHG inventories for the
constituent countries, whereby emissions from energy supply (electricity, refined petroleum fuels, gas
and solid fuel production) are re-allocated to energy demand patterns across the UK. The
development of End User GHG inventories enables better interrogation of the impacts of energy
efficiency policies, as these impact upon both primary and secondary fuel use within the UK. The
development of End User inventories provides a different picture of consumption patterns within the
UK, compared to the production-based data presented in this report.

1.3.2 Traded and Non-Traded Emissions

In line with the requirements of the climate change legislation and strategies applicable in each DA,
the segregation of emissions from the traded and non-traded sectors represents an important aspect
for development in the UK and DA GHG inventories. The Scottish Government, Welsh Assembly
Government and Northern Ireland Executive have limited powers over activities within the traded
sector. However, the segregation of emissions between traded and non-traded sectors within the
inventories is not only important for Wales where the net emissions account excludes emissions from
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the traded sectors, but also in Scotland where the Act requires quantification of the impact of both the
traded and non-traded sectors.

Following expansion to the scope of the EUETS in 2008, which is the first year of Phase Il of the
scheme, the analysis of the EUETS emissions data and fuel use data has been repeated to assess
the traded and non-traded emission estimates for each of the constituent countries in 2008. An
improvement programme research task focussed on the analysis of the EUETS (See Chapter 7), and
the findings of the traded / non-traded emissions calculations are presented in Chapter 8 and
Appendix 4.

1.4 Global Warming Potential

Depending upon their molecular weights, radiative properties and residence times in the atmosphere,
each greenhouse gas has a different capacity to cause global warming. The Global Warming
Potential (GWP) is an attempt to encapsulate these parameters and provide a simple measure of the
relative radiative effects of the emissions of the relevant greenhouse gases. The GWP is defined as
the warming influence over a set time period of a gas relative to that of carbon dioxide. The index is
defined as the cumulative radiative forcing between the present and some chosen time horizon
caused by a unit mass of gas emitted now, expressed relative to that of CO,. 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). The 1996 values were agreed
internationally as the values that Parties are required to use for reporting GHG emissions to the
UNFCCC and the Kyoto Protocol, although they were updated in 2001. For consistency with
international reporting, the 1996 values are also used in this report. 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 undertake a comparison of the impacts
of the emissions and reductions of different gases and estimate the total contribution to global
warming of UK greenhouse gas emissions.

Table 1.1 Global Warming Potential of Greenhouse Gases on a 100-year Horizon (t CO; equiv/t gas)

Global Warming Potential on a 100-year Horizon

Carbon Dioxide 1
Methane 21
Nitrous Oxide 310
HFCs 140-11700
PFCs 6500-9200
SFe 23900

1.5 Report Structure

This report is structured as follows:

Main body of the report: This part of the report presents and discusses the inventories for England,
Scotland, Wales and Northern Ireland, providing greenhouse gas emissions data for the years 1990,
1995, and 1998 to 2008. The reasons for any significant trends in emissions, issues regarding data
availability and uncertainty estimates are provided for each inventory. Figure 11.1 to Figure 11.6
present the summary data for these years as global warming potential (GWP) weighted emissions.
New analysis of uncertainties in the reported trends in the inventories since the Base Year is
presented within Chapter 9.

The appendices present more detailed data and the information about the methods used.
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Appendix 1: This appendix describes in detail the methodology used to derive the Devolved
Administration GHG emission estimates for each source, and how the Devolved Administration
inventories relate to the UK Greenhouse Gas Inventory.

Appendix 2: This appendix provides IPCC sectoral tables for 1990 and 2008 for England, Scotland,
Wales and Northern Ireland. Summary tables (IPCC Sectoral Table 7A) are provided for 1995 to 2008
for England, Scotland, Wales and Northern Ireland. UK summary tables are also reported. Table 3 of
the sectoral tables are omitted because this table is only used to report Volatile Organic Compounds
(VOCs), which are not relevant to this study. In IPCC tables, emissions are reported in Gigagrammes

(Gg).?

Appendix 3: This appendix outlines the calculation approach and GHG emission estimates from
international aviation and international shipping sources that may be allocated to each of the
constituent countries across the time-series. These data are not included within the main DA
inventory dat a, but are present edesais cofinme with the
international protocol adopted for the reporting of the UK GHG inventory to the UNFCCC.

Appendix 4: This appendix outlines the findings from an additional piece of research which compares
the EUETS data against the DA GHG inventories, analysing where possible the traded share of
emissions for each country in 2008.

Appendix 5: This appendix contains detailed tables of the DA End User inventories. The methods
used for calculating these emissions are included in Chapter 10.

1.6 Revisions and Updates to the Greenhouse Gas
Inventories

Each year, the greenhouse gas inventories for England, Scotland, Wales and Northern Ireland are
extended and updated. The time series of the inventories are extended to include the latest inventory
year, and the inventories are revised to reflect any new or amended activity or emission factor data.

Data revisions may lead to changes to emission estimates for any year in the time-series. Core energy
statistics (all DECC references) are revised annually and hence historic data from DECC may be
different from that used in the compilation of the previous inventory report. Similarly, where new
research has derived a more representative emission factor for a given activity, then the GHG time-
series estimates will be revised accordingly.

New data may become available due to the implementation of new regulations, or through the
commissioning of bespoke research into activities and emissions for a given source. For example,
new data on fuel use and fuel quality across several source sectors has become available for use in
the UK and DA GHG inventories through the EUETS.

The nature of emission inventories is such that improvements to data collection or estimation
techniques will inevitably lead to some revisions of historic data. Therefore, it is not appropriate to use
data from previous reports and compare them with the figures in this report, without taking account of
any changes to either the emission estimation methodology or the source data.

° One Gigagramme (Gg) equals one thousand tonnes, or one kilotonne (kt)

AEA 7

t ems o

t



Greenhouse Gas Inventories for England, Scotland AEAT/ENV/R/3067 Issue 1
Wales and Northern Ireland: 1990-2008

2 Emissions in England

2.1 Summary of GHG Emission Sources

The main GHG emission sources for England in 2008 are summarised in Table 2.1 below, expressed
as a percentage of the total English GHG emissions in 2008 of 484.5 Mt CO,-equivalent. Trends in
English GHG emissions since the base years of 1990 (for CO,, CH, and N,O) and 1995 (for
fluorinated gases) are as follows:

CO, emissions have reduced by 10.9%

CH, emissions have reduced by 57.3%

N,O emissions have reduced by 52.9%

HFC emissions have reduced by 37.7%

PFC emissions have reduced by 57.6%

SF¢ emissions have reduced by 45.8%

Total GHG emissions (as CO,-equivalents) have reduced by 21.1%

E R ]

The largest emissions source is CO, from power stations, which accounted for 29% of total English
greenhouse gas emissions in 2008. The largest methane source is from waste landfill emissions, and
the largest source of N,O emissions is agricultural soils. Together, the ten categories below account
for 88% of the total 2008 English GHG emissions.

Table 2.1 Emissions Summary for England, 2008 (kt COze)

Summary of Main Emission Sources, England 2008 (kt CO.e)

1 Power stations 1Ala 139943 28.9
2 Road Transport 1A3b 97373 20.1
3 Residential Combustion 1A4b 64004 13.2
4 Other Industrial Combustion 1A2f 48037 9.9
5 Commercial and Institutional Combustion 1A4a 18720 3.9
6 Landfill 6A1 15629 3.2
7 Agricultural Soils 4D 15958 3.3
8 Iron and Steel 1A2a 11943 25
9 Refineries 1Alb 10251 2.1
10 Enteric fermentation - Cattle 4A1 6607 1.4

Note i The way the emissions are quoted in this table differs slightly from the equivalent table published in the 2009 report, and
total GHG emissions for each sector on a GWP basis are now quoted.

Note that in the IPCC sector discussion text below, the percentages quoted are derived from the
inventory and emissions data stored at full precision. These data can be found on the NAEI web site
and on the CD-ROM that accompanies this report. The percentages in the text of this chapter do not
in all cases match directly with percentages in the above table (which are quoted as % of the total of
all six GHG emissions).

2.2 Energy

The energy sector includes all emissions from fuel combustion sources (IPPC Sector 1A), as well as
fugitive emissions from energy industries (IPPC Sector 1B). In England, the energy sector contributes
85% to total GHG emissions. 97% of energy sector emissions are CO,, accounting for 96% of CO,
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emissions from England in 2008. Energy Industries (IPCC Sector 1A1) represent the largest source of
CO, in England, contributing 36.5% of the total CO, for the country in 2008, down 3.5% on the
England total of CO, emissions in 1990. The energy sector includes power generation, refineries,
solid fuel transformation processes and the oil and gas industry.

Power generation in England contributed 33.4% of the total English CO, emission in 2008, which is
slightly higher than the UK proportion of 32.5%. The mix of generation capacity in England (see
Figure 2.1 below) differs from the other devolved administrations due to a much higher proportion of
combined cycle gas turbines (CCGT) stations; a lower proportion of conventional fossil fuel stations; a
lower proportion of nuclear generation and no hydroelectricity. In addition, England is a net importer
of electricity from both Wales and Scotland™. The i b y s onvenorie® presented here allocate
emissions to the constituent countries that those emissions occur in, and hence the GHG emissions
from the power generated in Wales and Scotland and exported to England are allocated to Wales and
Scotland respectively.

[The England GHG fAend user 0 emi sterilbre-alecatd theramissors
from power stations where electricity is generated in Wales and Scotland and then imported to be
consumed in England.]

GHG emissions from power generation in England showed a gradual increase year-on-year from
1999-2007 but have decreased by 4.8% between 2007 and 2008. Gas and coal represent the
principal sources of power generation, with nuclear energy contributing around 10% of power
generation in England in 2008.

Overall, emissions of CO, from Energy Industries (Sector 1A1) in England have decreased by 18.6%
since 1990, significantly more than across the whole of the UK where only a 13.3% reduction has
occurred over the period 1990-2008. This difference can be explained, in part, by the installation of
CCGTs in England, which have a higher efficiency than conventional thermal stations and produce
lower emissions per GWh electricity generated. However, the general increased in nuclear capacity
and utilisation in England over the period and the import of electricity from Wales and Scotland also
contribute significantly to this difference.

1% For details of regional electricity generation data, see the DECC Energy Trends publication from December
2009, article from page 16.
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Figure 2.1  Power Generation by Fuel and Cumulative GHG Emissions: England
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Petroleum refining emissions have declined by 13.7% since 1990, and constitute 2.4% of CO,
emissions in England in 2008, lower than the UK mean contribution of 2.9% of total CO, emissions
from refineries in 2008. Other energy emissions are relatively small and are mostly from gas
consumption at oil and gas terminals, gas separation plant, coking and solid fuel production. Other
energy industry emissions in England have increased by 8.9% from 1990 to 2008. Note that only
those emissions arising from on-shore installations in England have been included within the English
GHG inventory; emissions from offshore oil & gas exploration and production facilities are reported as
fiUnal |l ocatedo.

Road Transport represents the second largest single source of CO, in England behind power
generation, contributing 23.2% to the English total CO, emission. The contribution of English road
transport to UK road transport CO, emissions is 82.5%, which is slightly less than that which would be
anticipated from England's population (83.8% of UKll). Emissions from the road transport sector in
England have risen by 5.7% from 1990 to 2008 compared with a 7.0% rise for the UK as a whole.
Emissions from the sector are dominated by emissions from cars that constitute approximately 62% of
emissions in 2008. Heavy goods vehicles represent the second most significant source of CO..

" Where population percentages are quoted throughout this report, they are taken from ONS data for 2008.
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Figure 2.2 Total Road Traffic Vehicle km and GHG emissions from Different Vehicle Types: England,
1990 - 2008
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Combustion emissions from the Manufacturing Industry and Construction sector (IPCC Sector 1A2)
account for 14.1% of the English CO, total, with the iron and steel industry in England accounting for
653% of the combustion emissions from UK I ron and St ece
(IPCCsector 1A2f) for England contributes 8,%0tall% t owards t |

Other combustion emissions arise from the domestic (residential), commercial, public sectors and
agriculture stationary combustion (IPCC Sector 1A4). The emission estimations from these sectors
are subject to quite significant uncertainty due to the absence of comprehensive, detailed fuel use
data, particularly for solid and liquid fuels. Carbon dioxide emissions from domestic combustion
sources are estimated to account for 15.3% of the English total in 2008, and as a proportion of UK
domestic emissions, are estimated to represent 80.7%, which is slightly lower than would be
anticipated B38orshare of YK oputhtiors.

Nitrous oxide emissions from combustion sources in England account for 14.5% of the English N,O
total, comprising 3.6% from the road transport sector, 3.8% from other Industrial Combustion and
3.5% from power stations. Fuel combustion emissions (IPCC sector 1A) only account for 2.3% of
English methane emissions, mostly from residential combustion.

The category Fugitive Emissions from Fuels (IPCC Sector 1B) reports emissions of methane from coal
mining, coking, the oil and gas industry and natural gas distribution. The combined emission from this
category constitutes around 18.7% of the English total methane emission in 2008 compared with the
UK average of 16.6%. The higher emission from this category in England is due to the greater
contribution of coal mining and leakage from the gas transmission system than in other parts of the
UK. Of these fugitive methane emissions, coal mining contributes 7.0%, natural gas distribution
11.3% and oil and gas terminals 0.3% of the English total. Coal mining emissions have declined by
85.5% from 1990 to 2008 due to the decline in the coal industry whilst gas leakage from the gas
transmission system has declined by an estimated 45.8% between 1990 and 2008 as the mains and
services have been renewed.
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2.3 Industrial Processes

Industrial processes produce emissions from non-combustion sources such as the use of limestone in
cement and glass making. Just under half of the emissions of CO,e from industrial processes in
England comprise of CO, (47%), with HFCs contributing a further 40%, although total greenhouse gas
emissions from this sector only contribute 4.9% to the English total. All emissions of fluorinated gases
occur in this sector.

The largest contribution of CO, emissions in this sector is from cement production, which constitutes
0.95% of the total English CO, emissions, with smaller emissions from glass, ammonia, aluminium,
iron and steel production contributing a further 0.8% of the English total in 2008. England emits all of
the UKO6s emissi ons flimeam arhnhoria, lput thedeuemitsiors rare wot significant
in terms of the English total. It should be noted that these emissions are non-combustion emissions;
all fuel combustion emissions from industry are reported in category 1A2.

Historically the largest source of HFCs is fugitive emissions from the manufacture of HCFCs and
HFCs. All such production is located in England and in 1998 this source contributed 76% of HFC
emissions (as CO, equivalent) in England and 72% of total UK HFC emissions (as CO, equivalent).
Over recent years, HFC emissions from the manufacture of HCFCs and HFCs have declined as a
result of the installation of improved abatement systems on HCFC production plant. In 2008, HCFC
and HFC production in England contributed only 1.3% of total English HFC emissions (as CO,
equivalent) and 1.1% of total UK HFC emissions (as CO, equivalent). Refrigeration, air conditioning,
and aerosols and metered dose inhalers constitute the most significant sources of HFC emissions in
2008, accounting for 92% of English HFC emissions and for 37% of total GHG emissions in the
industrial process sector. Emissions from refrigeration arise from losses from refrigeration and air
conditioning equipment during its manufacture and lifetime, whilst emissions from the aerosols sector
occur mainly from industrial sources, and medical use as metered dose inhalers. Emissions from both
of these sectors have risen significantly since the 1995 base year.

Nitrous oxide emissions account for 10% of total GHG emissions from the industrial process sector in

England, and 10% of the total English N,O emissions. Up until 1998, a more substantial proportion of
Englandbés nitrous oxide emissions were released fr
production and to a lesser extent nitric acid production. In 1998, these processes constituted
approximately 36% o f En gl a pQdeinssionsamndaatound97% of UK industrial process N,O

emissions. In October 1998 an N,O abatement unit was commissioned on the one adipic acid

production plant in England and as a consequence, emissions from this source were significantly

reduced. In 2008, the sum of the English emissions from the nitric acid and adipic acid production is

around 2,412kt CO, equivalent, equivalent to 9.9% of total English N,O emissions and 7.1% of the UK

total.

Sulphur hexafluoride (SFg) constitutes 2.6% of total GHG emissions from the industrial process sector
in England, with the main sources of SFg emissions coming from its application in electrical insulation,
which accounted for 72% of SFg emissions in England in 2008 and as a cover gas in magnesium
production, which accounted for around 13%. Magnesium production is largely concentrated in
England; and English emissions account for 93% of the UK magnesium production SFs emissions.
Emissions of SF¢ in England have decreased by 45.8% since 1995.

PFC emissions only account for 0.4% of emissions in the industrial process sector in England, and for
around 0.02% of total English GHG emissions. The largest sources in England in 2008 were by-
product emissions from primary aluminium production (66%), Electronics (20%) and fugitive emissions
from PFC manufacture (12%). English PFC emissions account for 46.2% of total UK PFC emissions,
and have declined by 57.6% since 1995.

Emissions of methane from this sector are not significant.
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2.4 Agriculture

GHG emissions from agriculture comprise entirely of methane and N,O. English emissions represent
63% of the UK total in this sector and the agriculture sector accounts for 5.7% of the English GHG
total.

Agriculture is the second largest source of methane emissions in Englandlz. This contributes 30.3% to
the overall CH, emissions in England in 2008. Enteric fermentation contributed 82% to total
agricultural CH, (total was 486.2 kt CH,) with cattle (dairy and beef) responsible for 75% of the total
agricultural CH, emissions (enteric and waste management). Total emissions from sheep were 15% of
the total CH, from agriculture in England. Methane emissions from agriculture are largely dependent
on the numbers of livestock and have fallen by 23% from 1990 to 2008 resulting from a decline in
cattle and sheep numbers. Total CH, emissions decreased relative to 2007 by 2%.

Of the total English emission of 78.37kt N,O in 2008, 55.7 kt N,O of this was from agriculture,
representing 71% of the total. Of this 55.7 kt, most (92%) were emissions arising from the agricultural
soils category deriving from, in order of magnitude:

Note: numbers in brackets give the category value as a percentage of the total agricultural soils N,O
emission]

Synthetic fertiliser application (27.2%)

Leaching of fertiliser nitrogen and applied animal manures to ground and surface water
(26.3%)

Wastes from grazing animals (14.0%)

Ploughing in crop residues (15.2%)

Manure used as fertiliser (8.8%)

Atmospheric deposition of ammonia (NH3) and oxides of nitrogen (NOXx) (5.9%)
Cultivation of legumes (1.1%)

Cultivation of histosols (i.e. high organic content soils) (0.8%)

Biological fixation in improved grass (0.6%)

f
f

=4 =4 -4 _a_a_9_-9

A relatively small proportion (3.4 kt N,O) is emitted from the management of animal manure
(emissions related to handling of manure before it is added to the soil). English agricultural nitrous
oxide emissions have decreased by 20.4% in the period 1990-2008 and increased by 2% in 2008
relative to 2007.

Table 2.2 Livestock Emissions of Methane in England by Source in 2008 (kt CHJ)

Livestock Methane Emissions \

Total cattle Wastes 50.01
Enteric 314.60
Pigs Wastes 27.21
Enteric 5.78
Sheep Wastes 1.69
Enteric 71.16
Goats Wastes 0.01
Enteric 0.41
Horses Wastes 0.40
Enteric 5.09
Poultry Wastes 9.68
Enteric 0.00
Deer Wastes 0.00
Enteric 0.19

2 Data pertaining to agriculture emissions are provided by North Wyke Research

AEA 13



Greenhouse Gas Inventories for England, Scotland AEAT/ENV/R/3067 Issue 1
Wales and Northern Ireland: 1990-2008

Table 2.3 Emissions of Nitrous Oxide from Agriculture in England by Source in 2008 (kt N2O)

Agriculture N,O emissions

Improved Grass 0.32
Legumes 0.56
Crop residues 7.83
Fertilisers 14.03
Histosols 0.42
Animal waste management systems 3.42
Organic fertiliser applied to soil 4.53
Grazing 7.23
Leaching 13.55
Atmospheric deposition 3.04

2.5 Land Use, Land Use Change and Forestry

The LULUCF sector includes carbon stock changes, emissions of greenhouse gases (CO,, CH,; and
N,O) by sources and removals of CO, by sinks from land use, land use change and forestry activities.
Removals of carbon dioxide are conventionally presented as negative quantities.

England is a net source of carbon dioxide from LULUCF activities (Figure 2.3) although the size of this
source has diminished by 48% between 1990 and 2008 from 5.72 to 2.97 Mt CO,. Net emissions from
land use and land use change in the Cropland and Settlement categories are diminishing over time,
while net removals from the Grassland category are increasing. Net removals from the Forest Land
category are now diminishing. The Cropland category is the largest overall source.

Figure 2.3  LULUCF Inventory Emissions and Removals by Category in England, 1990-2008
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Estimates of methane and nitrous oxide emissions from LULUCF activities remain small, with 0.016 Mt
CO, equivalent of methane and 0.002 Mt CO, equivalent of nitrous oxide in 2008 respectively

Net emissions from the LULUCF sector in 1990 have not changed from the 2007 DA inventory report.
For 2007, a net source of 3.05 Mt CO, is estimated here compared to 3.12 Mt CO, in the 1990-2007
inventory (Table 2.4). The differences between the inventories are due to revisions in the deforestation
activity data and the updating of 2007 activity data for liming and peat extraction.

Table 2.4 Difference in 2007 LULUCF net Emissions between the 2007 and 2008 Inventories in England

Inventory Comparison (Mt CO,)

Difference between
2007 and 2008 0.000 0.019 -0.091 -0.012 0.006 -0.079
inventory

The annual land use matrices for 1990-1991 and 2007-2008 for England are shown here (Table 2.5
and Table 2.6). The off-diagonal items (land use change data from the Countryside Survey, forest
planting and deforestation datasets) in the matrix are used to estimate the land use change fluxes in
the LULUCF inventory. The diagonal items (land remaining in the same use, in italics) are included for
information. The total area of England is reported as 13,475,781 ha. This is 101% of the Standard
Area Measurement reported by the Office of National Statistics (ONS 2007). This difference is due to
the way that areas of sea are dealt with in the land use change calculations: it should be possible to
resolve this issue when new data is incorporated in the coming year. There is not thought to be any
bias in the estimation of land use areas.

Table 2.5 Land Use Transition Matrix, ha, for England in 1990-1991
Land Use Transition Matrix (1990-1991)

845,857 840 2,207 849,420
0 4,480,970 62,879 0 626 0 4,544,475
152 55,251 5,615,323 0 3,398 0 5,674,124
0 0 0 0 0 0 0
463 2,129 8,461 0 1,440,328 0 1,451,380
0 0 0 0 0 956,382 956,382
846,472 4,539,190 5,688,870 0 1,444,867 956,382 13,475,781

Table 2.6 Land Use Transition Matrix, ha, for England in 2007-2008
Land Use Transition Matrix (2007-2008)

622

912,122 1,634 914,759

4,566,630 62,879 0 626 0 4,630,135

449 55,251 5,357,405 0 3,398 0 5,416,502
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Land Use Transition Matrix (2007-2008)

0

0

0

319 2,129 8,461 1,547,094 0 1,558,003
0 0 0 0 956,382 956,382
912,891 4,624,632 5,430,378 1,551,499 956,382 13,475,781

The UK reports estimates of emissions and removals from activities in Article 3.3 (mandatory,
Afforestation, Reforestation and Deforestation) and Article 3.4 (elective, Forest Management) of the
Kyoto Protocol. The emissions and removals from Kyoto Protocol activities in England are shown in
Table 2.7. The methods and assumptions used in these reported emissions are described in Chapter
11 and Annex 3.7 of the National Inventory Report.

Table 2.7 Greenhouse Gas Emissions and Removals from KP-LULUCF Activities in England, 2008

KP-LULUCF Activities
(Actvity [ |  England |

Area, kha 82.62
3.3 Afforestation & Net CO, emissions/removals, Gg CO, -868.70
Reforestation Emissions from biomass burning, Gg CO; eq. NO
N>O emissions from N fertilization, Gg CO., eq. 0.57
Area, kha 14.19
3.3 Deforestation Net CO, emissions/removals, Gg CO, 324.77
CO; emissions from biomass burning, Gg CO, 116.81
Area, kha 317.03
f/ignFaC)grs;ten t Net CO; emissions/removals, Gg CO, -1,787.25
CO, emissions from biomass burning, Gg CO, 70.93

The appendix describes methods and data sources used to calculate the LULUCF emissions and
removals but for further details please refer to the latest National Inventory Report (MacCarthy et al.
2010). Planned improvements in the 2009 inventory are the restructuring of reporting in the different
land use categories (this will improve consistency in the reporting of areas and should not affect
overall emissions) and the incorporation of new activity data for forest management and deforestation.
It is planned to assimilate information on land use change from the latest Countryside Survey (Carey
et al. 2008) into the inventory but progress on this has been slow.

2.6 Waste

The waste sector contributes 3.7% to total GHG emissions in England, and is the largest source
sector for methane emissions, representing 48% of total methane emissions. Emissions from this
sector are dominated by methane from landfill, with a small contribution from wastewater treatment.
Emissions from landfill in England constitute approximately 77.6% of UK landfill emissions.
Emissions of GHG from landfill in England have shown a significant decline (61%) between 1990 and
2008, due largely to the progressive introduction of methane capture and oxidation systems within
landfill management. This decline in emissions of GHG from landfills in England is slightly higher than
the UK average of 59.4%.

Estimates of emissions from landfill are based on data on the disposal of municipal solid waste and
sewage sludge in England. However, there is not a direct link between MSW arising in a year and the
methane emissions in that year. The model takes account of a time-series of MSW inputs,
degradation and the CH, release curve.
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The use of waste management data from the www.wastedataflow.org website in recent years has
provided a more detailed insight into the UK % share of waste disposals to landfill for England with
data for 2000-2008 are currently available (and hence the 2000 split assumed as the best estimate for
the 1990-1999 years). The available data indicates that total municipal waste deposited to landfill
annually in England between 2000 and 2008 has fluctuated decreased by 37%. Following the
adoption of the Landfill (England and Wales) Regulations (2002), which necessitates significant
reductions in biodegradable waste deposited to landfill and places greater requirement on the control
and monitoring of emissions from landfill, a significant reduction of emissions of GHG from landfills is
anticipated in future years.

Due to lack of detailed local data, the DA disaggregation method still retains the assumption that
landfill methane recovery rates within each DA are the same as the UK average. Emissions from
wastewater treatment represent around 2% of the English total methane emissions and comprise
83.8% of UK wastewater CH4 emissions.
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2.7 Emission Maps: England 2008

As part of the NAEI, the UK produces mapped emissions of CO,, CH, and N,O. The maps are
modelled estimates of emissions compiled at a 1 km? resolution and Figure 2.4 to Figure 2.6 show the
emissions in England. The maps reveal the locations and intensities of the major sources of
emissions and are used by AEA and other organisations for a variety of Government policy support
work at the national scale, regional and local scale. Local area statistics are compiled from the maps
and related data, for example, Local Authority level data on carbon dioxide emissions and fuel use
have been produced for Defra and DECC (formerly BERR) since 2003 using data from the NAEI
mapping work. As of March 2008, these datasets were reclassified as National Statistics (King et al
and Bush et al, 2008). The distributions of CH, and N,O emissions from agricultural sources are
generated at a 5 km? resolution by the Centre for Ecology and Hydrology (CEH), and are then re-
sampled at a resolution of 1 km? by the NAEI mapping team.

Emissions maps are produced for the latest year within the NAEI timeseries, and are available at:

http://www.naei.org.uk/mapping/mapping_2008.php

The most recent emission mapping methodology report can be found at:

http://www.naei.org.uk/reports.php
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Figure 2.4  Map of Emissions of Carbon Dioxide (t) in England in 2008
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Figure 2.5 Map of Emissions of CH4 (t COz €) in England in 2008

Methane as COz2e 2008 t/1x1km

-
-
B - 0s
[ 105.1-210
| 2101-1.050
| 1.050.1-2,100
| ERELl

Crown copyright. All rights reserved Defra, Licence number 100022861 [2010].

20 AEA



AEAT/ENV/R/3067 Issue 1 Greenhouse Gas Inventories for England, Scotland
Wales and Northern Ireland: 1990-2008

Figure 2.6  Map of Emissions of N,O (t CO; e) in England in 2008
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