











Emissions by sector

Figure 9: Greenhouse gas emissions from business, UK 1990-2016 (MtCO.e)

Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables

Residential

The residential sector consists of emissions from fuel combustion for heating and cooking,
garden machinery, and fluorinated gases released from aerosols and metered dose
inhalers. It was responsible for around 14 per cent of UK greenhouse gas emissions in
2016, with carbon dioxide being the most prominent gas for this sector (96 per cent). The
main source of emissions from this sector is the use of natural gas for heating and
cooking.

It should be noted that since these figures are estimates of emissions by source,
emissions related to residential electricity use, including electricity use for heating, are
attributed to power stations; and are therefore included in the energy supply sector rather
than the residential sector.

Between 1990 and 2016, there has been considerable variation in greenhouse gas
emissions from year to year in the residential sector. In general, carbon dioxide emissions
from this sector are particularly heavily influenced by external temperatures, with colder
temperatures driving higher emissions.
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Emissions by sector

Temperature was the main driver of the 4 per cent increase in residential emissions
between 2015 and 2016. Whilst the average temperature for both years was similar the
months of November and December in 2016 were both over 3 degrees Celsius cooler on
average when compared to the same months in 2015%, which has contributed to an
increase in the use of natural gas for space heating. Further information on the impact of
external temperatures on emissions can be found later in this statistical release.

Table 9: Residential sector emissions by gas
UK, 1990-2016

MtCO.e

1990 1995 2000 2005 2010 2015 2016

Carbon dioxide 78.4 79.7 85.6 82.5 84.5 64.5 67.0
Methane 1.5 1.1 0.9 0.6 0.9 0.9 0.9
Nitrous oxide 0.3 0.2 0.2 0.1 0.2 0.2 0.2
F gases 0.0 0.7 2.0 24 2.0 1.8 1.7
Total 80.2 81.7 88.7 85.7 87.5 67.4 69.8

Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables

= Energy Trends: Weather Table ET 7.1 Average temperatures and deviations from the long term mean
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/585958/ET 7.1.xls
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Figure 10: Greenhouse gas emissions from the residential sector, UK 1990-2016
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Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables

Agriculture

The agriculture sector consists of emissions from livestock, agricultural soils, stationary
combustion sources and off-road machinery. It was responsible for 10 per cent of UK
greenhouse gas emissions in 2016. Emissions of methane (57 per cent) and nitrous oxide
(32 per cent) dominate this sector. The most significant sources here are emissions of
methane due to enteric fermentation from livestock, particularly cattle; and nitrous oxide
emissions related to the use of fertilisers on agricultural soils.

Between 1990 and 2016, greenhouse gas emissions from agriculture decreased by
around 16 per cent, with a general downward trend in emissions since the late 1990s. This
was driven by a fall in animal numbers over the period, together with a decrease in
synthetic fertiliser use.

Between 2015 and 2016 there was very little change in emissions from the agriculture
sector.
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Table 10: Agriculture sector emissions by gas

UK, 1990-2016

MtCO,e

1990 1995 2000 2005 2010 2015 2016

Carbon dioxide 6.5 6.5 55 6.1 5.4 5.5 55

Methane 31.1 304 294 27.5 259 26.3 26.3

Nitrous oxide 17.8 17.4 16.8 15.5 14.6 14.6 14.6
F gases

Total 55.3 54.3 51.6 49.1 45.9 46.3 46.5

Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
Note: A semi-colon () means data are not available as there are no F Gas emissions in this sector
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Figure 11: Greenhouse gas emissions from agriculture, UK 1990-2016 (MtCO.e)
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Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables

Waste management

The waste management sector consists of emissions from waste disposed of to landfill
sites, waste incineration, and the treatment of waste water. It was responsible for around 4
per cent of UK greenhouse gas emissions in 2016, with methane being by far the most
prominent gas (accounting for 92 per cent of emissions). The vast majority of these
emissions are from landfill sites.

Between 1990 and 2016, greenhouse gas emissions from the waste management sector
decreased by 70 per cent. This was due to a combination of factors, including
improvements in the standards of landfilling, changes to the types of waste going to landfill
(such as reducing the amount of biodegradable waste), and an increase in the amount of
landfill gas being used for energy.
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Emissions in the waste management sector rose by 5 per cent between 2015 and 2016

due to increased emissions from landfilled waste.

Table 11: Waste management sector emissions by gas

UK, 1990-2016

MtCO.e
1990 1995 2000 2005 2010 2015 2016
Carbon dioxide 1.4 0.9 0.5 0.4 0.3 0.3 0.3
Methane 64.5 67.3 61.4 47.6 28.2 17.4 18.3
Nitrous oxide 0.8 0.8 0.9 1.0 1.2 1.3 1.4
F gases
Total 66.7 69.1 62.9 49.0 29.7 19.0 19.9

Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
Note: A semi-colon () means data are not available as there are no F Gas emissions in this sector
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Figure 12: Greenhouse gas emissions from waste management, UK 1990-2016
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Industrial processes

The industrial processes sector consists of emissions from industry except for those
associated with fuel combustion. It was responsible for 2 per cent of UK greenhouse gas
emissions in 2016, with carbon dioxide being the most prominent gas. The largest source
of emissions was cement production, with other processes such as sinter, lime, and iron
and steel production also contributing significantly.

Between 1990 and 2016, there was a large reduction in greenhouse gas emissions from
the industrial process sector, with an overall decrease of 82 per cent. This was most
notably due to a large reduction in emissions from adipic acid production and halocarbon
production between 1998 and 1999 (combined emissions from which are now almost
zero).
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Emissions in the industrial processes sector decreased in 2016 compared to 2015 by 17
per cent. This was mainly caused by decreased emissions from sinter production due to
the closure of one of the UK’s three integrated steelworks in September 2015.

Table 12: Industrial process sector emissions by gas

UK, 1990-2016
MtCOqe

1990 1995 2000 2005 2010 2015 2016

Carbon dioxide 19.4 17.7 16.9 16.4 10.6 12.1 9.9
Methane 0.3 0.2 0.2 0.1 0.1 0.1 0.1
Nitrous oxide 23.9 14.4 5.4 3.1 1.5 0.3 0.3
F gases 16.3 18.5 4.6 1.0 0.5 0.3 0.3
Total 59.9 50.8 271 20.6 12.7 12.7 10.5

Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
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Figure 13: Greenhouse gas emissions from industrial processes, UK 1990-2016
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Public

The public sector consists of emissions from combustion of fuel in public sector buildings.
It was responsible for less than 2 per cent of UK greenhouse gas emissions in 2016, with
carbon dioxide making up almost all of these emissions. The main source of emissions
from this sector is the use of natural gas for heating public buildings.

Between 1990 and 2016, there has been a general downward trend in greenhouse gas
emissions from the public sector, driven by a change in the fuel mix (with less use of coal
and oil, and more use of natural gas).

Between 2015 and 2016 emissions increased by 2 per cent in the public sector.
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Table 13: Public sector emissions by gas
UK, 1990-2016

MtCOze
1990 1995 2000 2005 2010 2015 2016
Carbon dioxide 13.4 13.2 121 111 9.4 8.0 8.2
Methane 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitrous oxide 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F gases
Total 13.5 13.3 121 11.2 9.5 8.0 8.2
Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
Note: A semi-colon (:) means data are not available as there are no F Gas emissions in this sector
Figure 14: Greenhouse gas emissions from the public sector, UK 1990-2016
(MtCO2e)
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Land use, land use change and forestry (LULUCF)

The LULUCF sector consists of emissions and removals from forest land, cropland,
grassland, settlements and harvested wood products. It acted as a net sink** of UK
greenhouse gas emissions in 2016, dominated by carbon dioxide removals. In general,
land being converted to cropland is the largest source of carbon dioxide emissions, and
forest land which remains as forest land is the dominant sink.

The UK has been a net sink for every year from 1990-2016 and the size of the sink in 2016
(14.6 MtCO.e) is much larger than the size of the sink in 1990 (2.1 MtCOe). This has
been driven by land converted to cropland and forest land, with an increasing uptake of
carbon dioxide by trees as they reach maturity, in line with the historical planting pattern.
There has also been some reduction in emissions since 1990 due to less intensive
agricultural practices.

Between 2015 and 2016 there was very little change in emissions from the LULUCF
sector.

Table 14: LULUCF sector emissions by gas

UK, 1990-2016
MtCOqe

1990 1995 2000 2005 2010 2015 2016

Carbon dioxide -4.4 -7.2 -10.0 -13.2 -16.1 -16.6 -16.0
Methane 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitrous oxide 22 22 2.1 1.8 1.6 1.4 1.4
F gases

Total -2.1 -5.0 -7.9 -11.4 -14.4 -15.1 -14.6

Source: Tables 3 to 7, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
Note: A semi-colon () means data are not available as there are no F Gas emissions in this sector

2 Carbon sinks are defined by the UNFCCC as “any process, activity or mechanism which removes a greenhouse gas, an aerosol or a
precursor of a greenhouse gas from the atmosphere
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Figure 15: Greenhouse gas emissions from the LULUCF sector, UK 1990-2016
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Emissions from UK-based international aviation and shipping bunkers

Emissions from UK-based international
aviation and shipping bunkers

Emissions from international aviation and shipping can be estimated from refuelling from
bunkers® at UK airports and ports, whether by UK or non-UK operators. Under the
reporting guidelines agreed by the UNFCCC, these emissions are not included in the UK’s
emissions total, but are reported as memo items in national greenhouse gas inventories.
Parties to the UNFCCC are required to act to limit or reduce emissions from international
services working through the International Civil Aviation Organisation (ICAO) and
International Maritime Organisation (IMO).

It is important to note that whether emissions from refuelling at UK-based international
aviation and shipping bunkers can be used as an accurate estimate of UK international
aviation and shipping emissions will depend on what assumptions are being made about
how to allocate international aviation and shipping emissions to different countries. In
the International Civil Aviation Organisation, (ICAO), 191 states have agreed to implement
a sectoral approach to tackling international aviation emissions, in the form of a “global
market-based measure” (GMBM), which does not allocate emissions to states. Under the
scheme, airlines will offset their international aviation emissions with reductions from other
sectors, with the aim of delivering carbon-neutral growth of the sector from 2020.

In 2016, emissions from international aviation fuel use were estimated to be 34.0 MtCO.e.
This was slightly larger than the 2015 figure. Between 1990 and 2006, when emissions
peaked, emissions more than doubled from 15.6 MtCO.e to 35.7 MtCO.e. Since 2006
emissions have flattened out. High altitude aviation has a greenhouse effect over and
above that of carbon dioxide emissions from fuel alone, but this is not reflected in these
estimates.

Emissions from UK international shipping bunkers were estimated to be 8.6 MtCO.e in
2016, a 6 per cent decrease from the 2015 level. Since 1990, emissions from UK shipping
bunkers have gone up and down, as can be seen in the graph below, but in recent years
have been at roughly the same level as they were in 1990.

BA large container or compartment that stores fuel for ships.
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Table 15: Greenhouse gas emissions from UK-based international aviation and

shipping bunkers
UK, 1990-2016

MtCO,e

1990 1995 2000 2005 2010 2015 2016

International aviation 15.6 20.2 30.3 35.2 31.9 33.5 34.0
International shipping 8.1 7.9 6.7 6.6 9.0 8.1 8.6
Total 23.7 28.1 37.0 41.8 40.9 41.6 42.6

Source: Table 8, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables

Figure 16: Greenhouse gas emissions from UK-based international aviation and
shipping bunkers, 1990-2016 (MtCOze)
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Revisions from provisional estimates of greenhouse gas emissions

Revisions from provisional estimates of
greenhouse gas emissions

Provisional estimates of 2016 UK greenhouse gas and carbon dioxide emissions were
published in March 2017, based on early estimates of energy consumption for the year.
Differences between the provisional and final estimates arise primarily due to revisions to
other statistics on which these estimates were based, use of actual data to estimate non-
CO, emissions which are only crudely estimated in the provisional estimates, and
methodological changes to the way emissions are calculated.

Typically the provisional estimates provide a better indication of emissions trends than of
absolute emissions, as they do not take account of any methodological improvements that
may be made to the way emissions are calculated and which can lead to revisions to the
whole emissions time series from 1990 onwards. More information on revisions to the time
series can be found in the next section.

It was provisionally estimated that total greenhouse gas emissions in 2016 for the UK
would be 466.0 million tonnes carbon dioxide equivalent, representing a 6.0 per cent
decrease on 2015 emissions. The final estimates show that 2016 emissions were 467.9
million tonnes, representing a 5.0 per cent decrease on 2015 emissions. The provisional
greenhouse gas emissions estimates therefore slightly underestimated total greenhouse
gas emissions (by 0.4 per cent) and slightly overestimated the percentage decrease in
emissions from 2015 to 2016 (by 1 percentage point).

The provisional estimates are focused on carbon dioxide emissions from the energy
sector, and only provide a crude estimate of non-CO, gases which assumes that 2016
emissions for non-CO, gases are the same as emissions in 2015. Looking just at carbon
dioxide emissions, it was provisionally estimated that net UK carbon dioxide emissions in
2016 would be 374.1 million tonnes. The final 2016 figure of 378.9 million tonnes therefore
shows that the provisional estimate underestimated CO, emissions (by 1.3 per cent). The
provisional estimate of non-CO, gases was 92 MtCO.e (based on final 2015 emissions)
and the final estimate is 89 MtCO.e so these emissions are 3.1 per cent lower than
reported in provisional estimates.
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Revisions from provisional estimates of greenhouse gas emissions

Table 16: Comparison of 2016 provisional and final estimates
UK, 2015-2016

MtCO.e
2016 2016 Difference Provisional Final
. . between 2015 to 2015 to
Provisional Final final and 2016 % .
estimates estimates . ° 2016 %
provisional change change
Total CO, 374.1 378.9 4.8 -7.4% -5.9%
Total greenhouse gas emissions 466.0 467.9 1.9 -6.0% -5.0%

Source: Table 1, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
Table 1, Provisional UK greenhouse gas emissions national statistics 2016 Excel data tables
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Revisions to the UK’s Greenhouse Gas Inventory

Revisions to the UK’s Greenhouse Gas
Inventory

The UK Greenhouse Gas Inventory (the time series of emissions from 1990 onwards
which is the basis for these statistics), is reviewed every year internally and externally
(including a review by the United Nations Framework Convention on Climate Change
(UNFCCC)), and the whole historical data series is revised where necessary to incorporate
methodological improvements, changes to international reporting guidelines or new data.
This takes into account revisions to the datasets which have been used in its compilation,
most notably the UK energy statistics published in the Digest of UK Energy Statistics
(DUKES). The methodological changes to the UK Greenhouse Gas Inventory can also
impact future emissions projections. Full details of the methods used to produce the latest
greenhouse gas emissions estimates will be published in the UK’s National Inventory
Report® (NIR).

These changes are applied back through the time series to 1990 in order to ensure that
the trend in emissions from 1990 to the latest year is based on a consistent method.
Therefore, it is not appropriate to compare the emissions time series from one year with
that from another. However, the latest inventory represents a single consistent data series
going back to 1990, and this therefore allows year-on-year comparisons to be made.

The most notable changes to the historical series since the 2016 Greenhouse Gas
Inventory was published are revisions to the LULUCF, agriculture and transport sectors.

Details of the changes made to estimates of 1990 and 2016 emissions are given below.
Revisions to other years of the time series are of a similar scale.

% previous UK NIRs can be found here: http://naei.defra.gov.uk/reports/reports?report_id=902 and the latest NIR covering 1990-2016
emissions will be submitted to the UNFCCC on 15™ April 2018.
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Table 17: Revisions in the 2018 greenhouse gas inventory, by sector
UK, 1990-2016

MtCO,e
1990 emissions 2015 emissions
2017 2018 Change 2017 2018 Change
inventory inventory inventory inventory

Energy supply 277.9 277.9 0.0 144 1 144 .4 0.3
Transport 121.9 128.1 6.2 120.0 123.4 3.4
Business 114.4 114.7 0.3 84.6 86.2 1.5
Residential 80.1 80.2 0.0 66.3 67.4 11
Agriculture 58.9 55.3 -3.6 49.1 46.3 -2.8
Waste 66.6 66.7 0.0 18.2 19.0 0.8
management
Industrial 60.0 59.9 0.0 12.7 12.7 0.0
processes
Public 13.5 13.5 0.0 8.1 8.0 -0.1
LULUCF 5.7 -2.1 -7.8 -7.4 -15.1 -7.7
Total 799.0 794.2 -4.8 495.7 492.4 -3.4

Source: Table 3, Final UK greenhouse gas emissions national statistics 1990-2016 Data tables
Table 3, Final UK greenhouse gas emissions national statistics 1990-2015 Data tables

Details of the changes made to emissions estimates are given below.

Implementation of new shipping emissions model

Increased availability of high quality ship tracking data prompted a review of the previous
shipping model used. The new model was developed using 2014 terrestrial automatic
identification system (AlS) data supplied by the Maritime and Coastguard Agency. This
carries out an emission calculation, specific to each vessel, for each point of the vessel's
voyage tracked by AlS data. This method now meets and exceeds the requirements of a
tier 3 methodology set out in the emissions inventory guidebook27 and 2006 IPCC
guidelineszg. Emission factors have also been updated. Emissions estimates have
increased by 6.2 MtCO.e in 1990 and 3.6 MtCOze in 2015.

2 https://www.eea.europa.eu/themes/air/emep-eea-air-pollutant-emission-inventory-guidebook/emep
28 . . . .
https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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Changes to estimates of emissions from landfill waste

The development of Devolved administration (DA)-specific policies relating to residual
waste disposal, and availability of more detailed historic data, enable us to calculate DA-
specific emissions for landfill and address previous concerns with regard to the quality of
some of the data used. DA-specific data has been provided by environmental regulators,
allowing us to create four separate models, one for each DA. These are then aggregated
to calculate national methane emissions from this sector. Overall these changes increase
our estimates of landfill waste emissions by 0.9 MtCOe in 2015. Emissions estimates for
1990 are unaffected by this change.

Changes to estimates of emissions from harvested wood products in the UK

The UNFCCC review of the inventory identified that the proportion of harvested wood
products allocated to different semi-finished products was inconsistent with FAO?® data. An
improvement was made to harvested wood products to change the mix of semi-finished
wood products to vary over time to match the information from this data and Forest
Statistics®®. This change decreases our estimate of emissions by 0.6 MtCO.e in 1990 and
increases our estimate by 0.8 MtCO.e in 2015.

Changes to agriculture model as part of Defra’s Smart Inventory

Changes were made as part of Defra’s improvement programme to ensure that the UK
inventory accurately represents the UK agricultural sector. This included a move to tier 3
approaches for estimating enteric methane emissions for all cows and sheep and methane
from manure management, using UK-specific data. Other improvements included the
creation of a new model which incorporates the ammonia and GHG inventories for the
agriculture sector, and modelling nitrogen flow through livestock manure management in
the UK. Overall, these resulted in a decrease in estimates of emissions of 3.6 MtCO»e and
3.0 MtCOze in 1990 and 2015 respectively.

Changes to estimates of emissions from forest land

There have been several specific changes in this area. The largest change is to Forest
remaining Forest carbon stock change due to new assumptions used in the improvement
of the forest carbon (CARBINE) model and changes to deforestation areas leading to
changes in carbon stock values and emissions, leading to a decrease in emissions in both
1990 and 2015. A UNFCCC recommendation also led to changes in the Grassland to
Forest land stock for the UK, resulting in decreases in emissions for 1990 and 2015. More
minor updates include further new assumptions for improvement of the CARBINE model
and changes to the Land Use Change matrices. Overall these changes to emissions from
forest land decrease estimates of emissions by around 7.1 MtCOe in 1990 and by around
8.3 MtCO.e in 2015.

® Food and Agriculture Organisation of the United Nations: http://www.fao.org/faostat/en/#home
%0 Forestry Statistics: https://www.forestry.gov.uk/forestry/infd-7agdgc
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Other changes to emissions

There have been a number of small changes in the LULUCF sector due to UNFCCC
review recommendations and improvements made by the inventory agency. New
assumptions were made for settlement, cropland and grassland for improvement of the
CARBINE model. The improvements also included continuous improvement for Crown
Dependencies and Overseas Territories, and implementation of the UNFCCC
recommendation to change the assignment of orchard area to be included in cropland
instead of forestland.

There have also been minor changes across all sectors as a result of a change in data
processing in the emission factor database. The change has been made as part of a wider
transition towards processing inventory data in energy units, for consistency with
international reporting requirements. Emission factors are now imported in the original
units as presented in the literature source for the factors, and converted to NAEI units
(mass units for liquid and solid fuels, megatherms for gaseous fuels) centrally in the
database. This forces consistency in assumptions across pollutants, and allows variation
in the timeseries where the calorific values change from year to year.

Overall impact on emissions

In total, the changes made to the methods and data for the 2018 inventory submission
decrease estimates of emissions in 1990 and 2015 by around 4.8 MtCo,e and 3.4 MtCO.e
respectively. This is not an indication of the 2018 inventory submission as a whole as it
does not include annual variations in the UK’s emitting activities, for example national fuel
use.

UNFCCC review recommendations

The UNFCCC review recommendations (including Kyoto Protocol-Land Use, Land Use
Change and Forestry (KP-LULUCF) recommendations) that have been implemented in the
2018 inventory submission covering emissions from 1990-2016 are summarised in the
table below.

Table 18: UNFCCC review recommendations implemented in the 2018 inventory
submission

UNFCCC review recommendations Sector/sub-sectors impacted
Revision to the methodology for estimating horse Agriculture: Enteric Fermentation, Manure
population and manure management for horses Management
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Estimating emissions on a temperature adjusted basis

Estimating emissions on a temperature
adjusted basis

BEIS publish provisional estimates of temperature adjusted emissions®', which give an
idea of overall trends in emissions without fluctuations due to changes in external
temperatures. The provisional emissions series is estimated based on UK provisional
energy consumption data published by BEIS, and is not as accurate as the estimates in
this statistical release, which are derived from our annual greenhouse gas inventory. We
can compare the latest provisional unadjusted and temperature adjusted emissions with
the final estimates now available.

On a temperature adjusted basis, net carbon dioxide emissions in 2015 and 2016 were
estimated to be 416.0 Mt and 378.2 Mt respectively. The decrease in carbon dioxide
emissions between 2015 and 2016 in the temperature adjusted figures is therefore 37.7
Mt, which is more than the decrease seen in the non-temperature adjusted figures (as can
be seen in the table below). This suggests that the underlying change between 2015 and
2016 when adjusted for temperature would be greater than the 5.9 per cent shown.

Table 19: Comparison of quarterly emissions estimates with final emissions
estimates
UK, 2015-2016

MtCO.e
2015 CO, 2016 CO, Absolute Percentage
emissions (Mt) emissions (Mt) change (Mt) change
Final estimates . 402.5 378.9 23.7 5.9%
» unadjusted emissions
Provisional estimates o
> unadjusted emissions 403.8 374.1 -29.8 -1.4%
Provisional estimates 416.0 378.2 377 91%

» Temperature adjusted emissions

Source: Table 1, Final UK greenhouse gas emissions national statistics 1990-2016 Data tables
Table 3 & 4, Provisional UK greenhouse gas emissions national statistics 2016 Excel data tables

Note: The provisional emissions estimates differ from the emissions estimates in these statistics because they were published before
the 2017 figures presented were finalised.

* Provisional UK greenhouse gas emissions:
https://www.gov.uk/government/collections/provisional-uk-greenhouse-gas-emissions-national-statistics
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Background Information

Background Information

Uncertainties

Estimates of emissions have an inherent uncertainty due to uncertainty in the underlying
data used to calculate the emissions, and due to uncertainty in the applicability,
completeness and application of that data. Uncertainty analysis is conducted by modelling
the uncertainty in the underlying emission factors, activity data, and other variables within
models; or in the overall model output. Uncertainty in greenhouse gas emissions estimates
is believed to be within 3 per cent, as shown in Figure 17 (which is based on uncertainty
analysis of 2015 emissions, as published in 2017). Estimates of 2016 uncertainties will be
published on March 29" 2018.

The uncertainty of greenhouse gas emissions estimates varies considerably by sector.
LULUCF emissions estimates are the most uncertain, followed by waste management and
agriculture.

Figure 17: lllustration of uncertainty in UK greenhouse gas emissions, UK, Crown
Dependencies and Overseas Territories, 2015 (MtCOe)
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Source: Table 10, Final UK greenhouse gas emissions national statistics 1990-2016 Excel data tables
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Coverage of emissions reporting

The emissions reported in this statistical release are defined as by source, meaning
emissions are attributed to the sector that emits them directly. These high-level sectors are
made up of a number of more detailed sectors, which follow the definitions set out by the
Intergovernmental Panel on Climate Change (IPCC>), and which are used in international
reporting tables that are submitted to the United Nations Framework Convention on
Climate Change (UNFCCC) every year.

The basket of greenhouse gases covered by the Kyoto Protocol consists of seven gases:
carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulphur
hexafluoride and nitrogen trifluoride. The last four gases are collectively referred to as
fluorinated gases or F gases. In accordance with international reporting and carbon trading
protocols, each of these gases is weighted by its global warming potential (GWP), so that
total greenhouse gas emissions can be reported on a consistent basis. The GWP for each
gas is defined as its warming influence relative to that of carbon dioxide. Greenhouse gas
emissions are then presented in carbon dioxide equivalent units.

Carbon dioxide is reported in terms of net emissions, which means total emissions minus
total removals of carbon dioxide from the atmosphere by carbon sinks. Carbon sinks are
defined by the UNFCCC as “any process, activity or mechanism which removes a
greenhouse gas, an aerosol or a precursor of a greenhouse gas from the atmosphere”.
The LULUCEF sector is a net sink for the UK.

Unless otherwise stated, any figures included in this release represent emissions from
within the UK (excluding its Crown Dependencies: Jersey, Guernsey, and the Isle of Man)
and are expressed in millions of tonnes of carbon dioxide equivalent (MtCO.e).

Reporting of greenhouse gas emissions under the Kyoto Protocol is based on emissions in
the UK, its Crown Dependencies (Bailiwick of Jersey, Bailiwick of Guernsey, Isle of Man),,
and those Overseas Territories (Cayman Islands, Falkland Islands and Gibraltar) that are
provisionally party to the UK ratification of the Kyoto Protocol for the second commitment
period. This includes emissions from all direct flights and shipping between the UK and
these Territories. The Kyoto Protocol also uses a narrower definition of carbon sinks than
that applied for domestic UK carbon dioxide reporting, which therefore results in a slightly
different emissions total.

Reporting of greenhouse gas emissions for the UK’'s Carbon Budgets only includes
emissions within the UK, and excludes emissions from Crown Dependencies and
Overseas Territories and emissions from Nitrogen Trifluoride (NF3).

%2 |PCC: http://www.ipcc-nggip.iges.or.jp/public/index.html
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References to the ‘UK Greenhouse Gas inventory’ refer to the consistent time series of
emissions from 1990 to the most recent year which is updated annually and reported to
the UN and the EU. The figures in these statistics are consistent with the UK’s greenhouse
gas inventory for 2016, although the inventory reported to the UN includes emissions from
certain overseas territories which are excluded from these statistics except where
specifically stated.

Emissions Trading

Under the UNFCCC and Kyoto Protocol, three flexible mechanisms were established to
provide for trading of national allowances and project-based credits by Governments and
emitters. These are International Emissions Trading, the Clean Development Mechanism
(CDM) and Joint Implementation (J1). In reporting emissions reductions against all of its
targets, the UK needs to take account of emissions trading through these flexible
mechanisms. At the present time, the scope of the UK’s emissions trading does not extend
beyond the European Union Emissions Trading System (EU ETS), although it should be
noted that EU ETS participants may also use credits generated under CDM and JI
projects, subject to certain limits, in order to comply with their obligations.

The EU ETS operates as a cap and trade system, which means that there is a finite limit of
allowances in the System (i.e. the cap). Currently, any installation or aviation operator
within the System in the EU (except electricity generators and installations in sectors not
considered to be at risk of so-called ‘carbon leakage’) is given an allocation of emissions
allowances each year. If the installation’s actual emissions are above this initial allocation
for the year in question, then the installation must either purchase allowances through the
System, or bring forward some allowances from the following year’s allocation, so as to
cover the deficit. Conversely, installations with a surplus of emissions compared with their
cap are allowed to either sell allowances or carry them over into the following year’'s
allocation, thus providing a financial incentive to reduce emissions.

The System is now in Phase lll, which will cover the eight year period 2013-2020. Phase
[l has seen changes to some of the parameters of the system, but there has been no
change to the ultimate cap and trade basis of the EU ETS. Final results of the net ETS
position are currently available for each year of Phase |, which covered the three year
period 2005-2007, and also for each year of Phase IlI, which covered the period 2008-
2012. For UK carbon budget reporting purposes, a notional UK cap must be estimated for
each year between 2013 and 2020.

Note that a negative net value indicates that the reported emissions from UK installations
in the EU ETS were below the cap, i.e. there was a net selling or withholding of units by
UK installations. This means that emissions are either emitted elsewhere or emitted at a
later stage, so they may not be used to offset UK emissions. The opposite occurs when
reported emissions from EU ETS installations exceed the cap.
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In 2012, aviation was included in the EU ETS for the first time, and aircraft operators were
required to report their annual emissions and surrender an equivalent number of
allowances for all flights within the European Economic Area (EEA). However UK carbon
budgets only cover domestic aviation (that is, aviation within the UK). Taking into account
these changes in EU ETS, from 2013 onwards domestic aviation emissions are included in
the traded sector for UK carbon budget reporting purposes. To do so requires the
calculation of a separate notional cap for UK domestic aviation, covering flights within the
UK only.

Future updates to emissions estimates

On Thursday 29" March 2018 BEIS will publish a breakdown of 1990-2016 UK emissions
by end-user sector and fuel type, to supplement the source sector breakdown published
today.

On Thursday 29" March 2018 BEIS will also publish provisional estimates of UK
greenhouse gas emissions for 2017. This will coincide with the publication of Energy
Trends statistics, which will include estimates of 2017 UK energy consumption.

Further information

Further information on UK greenhouse gas emissions statistics, including Excel tables with
additional data on UK emissions, can be found on the Gov.uk website at:

https://www.qgov.uk/government/organisations/department-of-energy-climate-
change/series/uk-greenhouse-gas-emissions

Background notes

1. A full set of data tables can be accessed via the Final UK greenhouse gas emissions
national statistics pages of the Gov.uk website.

2. This statistical release and the related data tables are the first release of data from the
National Atmospheric Emissions Inventory (NAEI) for 1970-2016, produced for BEIS
and the Devolved Administrations by Ricardo Energy & Environment. Additional results
will be released as they become available. For further information on the UK
Greenhouse Gas Inventory, see the NAE| website.

3. The UK’s National Inventory Report (NIR) for 1990-2016 will be submitted to the United
Nations Framework Convention on Climate Change (UNFCCC) on 15" April 2018. The
report will contain national greenhouse gas emissions estimates for 1990-2016 and
descriptions of the methods used to produce the estimates. Previous reports can be
found on the NAEI website.
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4. The background quality report provides a summary of quality issues relating to
statistics on UK greenhouse gas (GHG) emissions.

5. The record of base year emissions table shows how the UK base year for UK Carbon
Budgets and the Kyoto Protocol has changed from 2008 to the latest inventory year.

6. Further information about the Kyoto Protocol can be found on the UNFCCC's website.

7. Further details of the European Union Emissions Trading System can be found at the
EU ETS section of the Gov.uk website.

8. There are uncertainties associated with all estimates of greenhouse gas emissions.
Although for any given year considerable uncertainties may surround the emissions
estimates for a pollutant, it is important to note that trends over time are likely to be
much more reliable. For more information on these uncertainties see the uncertainties
factsheet on the Gov.uk website.

9. Under the Climate Change Act, the Annual Statement of Emissions for 2016 must be
laid before Parliament and published no later than 31%' March 2018. This will give
details of the net UK carbon account for 2016, which is used to determine compliance
with the targets and budgets under the Act.

10.The latest UK energy statistics, including revisions to earlier years’ data, can be found
in the 2017 Digest of UK Energy Statistics.

11.Detailed UK temperature data can be found on both the Met Office website and the
Weather Statistics section of the Gov.uk website.

12.When emissions are measured on this basis, UK emissions account for less than 2 per
cent of the global total, based on a range of estimates produced by the UN, the IEA,
the World Resources Institute and the EIA, amongst others.

13.Similar results for non-greenhouse gas atmospheric pollutants were published by Defra
in December 2016 Emissions of air pollutants in the UK, 1970 to 2015.
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