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Executive Summary Aether & RicardA\EA

9 ESOdzitiAY IS NE

This report presentthe latestestimates of greenhouse gas (GHG) emissions fodKieevolved Administrations (DAs): England, Scotland,
Wales and Northern Irelan&eparate GHG emission inventories havenkestimated for the gars 1990, 1995 and 1998 to Z)The
estimates are expressed in terms of global warming potentials (Guéfaed on al00-year horizon (IPC@P06). The estimates and the
GWPs areonsistent with the United Nations Framework Conventon Climate Chang&/NFCCC) reporting guidelines drmaked ornUK
emission statistics for 1992013(DECC, 20H.

CGonsistent withinternational andUK GHG inventory reporting protocthe Devolved AdministratiorA) inventorytotals presented in

this report exclude emissions from international shipping and aviatidrich areNB LJ2 NIl SR | & Thewesré Somd dkc@pfigns to
GKAAY gKAOK INB OfSINIe adldSRY RdzS G2 { O2ztirdets Fritsgidns ol hiidhorBIY Sy ( 3
and gas exploration and production activities are not allocated to any country, andd® & Sy 4§ SR & a&! ylFt £ 20F 4 SRé¢
Estimates excludthe Crown Dependencies of Jersey, Guernsellale of Man, anthose Overseas Teraties joining UK instruments of
ratification for theUNFCCC and the Kyoto Protocol namely: Cayman Islands, Falkland Islands, Bermuda, Montserrat amd Gibralta

The main focus of the report is emissions presented by aourcebasis(emissions are allocatl to the source sector in which they occur)

and figures and percentages within this report refer to this dataset, unless otherwise statashowing end ser emissions (where

energy supply emissions are allocated to energy users) and a breakdowded/man traded sources, derived from the by source
SatAYLFLGSazr INB Ffa2 AyOftdzRSR Ay GKS Fylfeara Ay GKrissiodB L2 NI G 2

5502t SR I RYAYyAauNIuA2z2yaQ [ tAYlLIUS |/
¢KS /EtAYIOS / KFEy3aS o6{ 026Gt yRO ! OG0 o6nHnnd0s (K SogstteynhtfeClim§ta Q / 2 Y
Change Strategy for Wales (2010), and the Northern Ireland GreenhassEr@ssions Action Plan (20bijline each of theDewlved

I RY A Y A & éimslatid/olfeft#ed in reduciggeenhouse gasmissions.

Each of the devolved Governments tailors their climate change policy legislation and polfoiesstenspecific local and regional

priorities. The Climate Change (ScotlaAd)identifies that the scope dfiet Scottish GHG emissions account shall include all existing
anthropogenic sources and sinks of emissions in Scottegellas & { O2 1 GA &K aKI NB¢& 2F DI D Syraaazy
international aviationIn contrast, the Welsh emissions accoueslating to the annual targets (2012020)excludes emissions from the

traded sectot andinternational transport source$ KS b2 NI KSNY LNBflyR 9ESOdziABdSQa OdzZNNBy i
continue towork towards a 35% reduction in greenhouse gas emisgion the bysource basis presented in this report) by 2025 based on

1990 levels of the by source estimates.

By Source Inventory Estimates for 281

The UK distribution of regional fegreenhouse gasreissions in 201,3xpressed in terms of global warming patiels (GWP), is detailed
below.

Englandhas a76%share of total net GHG emission<2id13. Englandhas seen a decrease of@2n greenhouse gas emissions between
the Base Yedmand 20B. Emissions between 2@land 201havedecreased slighy (by 3.7%).Thisdecreaseof emissions is predominantly
driven by a shift from coalo renewable energy sourcés the power generatiorsector.

Scotlandhasan 8.9%%share of total net GHG emission2Bil3 Scotlandhas seen a decrease of®5n greenhouse gas emissidoetween
the Base Year and 201Bnissions between 2®land 213 have decreased slightly (by &BThisis predominantly driven by a shift from
coal to nuclear and renewable energy sowgitethe power generatiorsector.

Waleshas a9.0%share of total net GHG emission2013. Waleshas seen a decrease of%2n greenhouse gas emissions between the
Base Year and 2@1Emissions between 2@®and D13have increased b¥0% The increasés predominantly driven byraincreased
output from the iron and steel sector, due to the restarttot G I { ( S S f Nb# BlasePNMadet Aeliruarg, 2013

Northern Irelandhas a4.0%share of total net GHG emission2id13. Northern Irelandhasseen a decrease of 16% in greenhouse gas
emissiors between the Base Year and 20E&issiondetween 202 and D13remained stable with only a very slight increase 0.1

1¢KS iGN RSR aSO0G2Nx NBFTFSNAR (2 SYAaamidsiorshadimgBdemA(BUETINE EWvideiradingsystéritiati 2 LIS NJ
has been operational since 2005 and includes emissions from large energy consumers within thelrmthdsttommercial sectors.

2 Total net emissions include removals in tleatl Use Land Use Change and-orestry (LULUCBEctor and exclude emissions from international aviation and
shipping.

3 Base years for UK greenhouse gas emissions are: 1990 foncfidxide, methane and nitrous oxide, 1995 for the fluorinated gases.
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Executive Summary Aether & RicardA\EA

There has been a shift fromatural gas to coal (which has a higher carbon conpemtunit of energy) in the power generation sector
leading to increased emissions in 2013. There was a large forest wildfire in 2012 leading to a spike in emissions doeethis2612
and a decrease in emissions in 2013.

2.5%of the UK emissions tokds unallocated ir2013 and thesenet emissions haveecreased by % since the Base YeaFhese emissions
from offshore oil and gas installations decrease@[8p6 between 201and 213due to the continued decline in UK oil and gas production

Tables E$ - EA present the time series of emissions for each Devolved Administration.

1 1995 is used as the Base Y& for emissions of HFCs, PB&Eand N, and 1990 for all other gases (carbon dioxideACO
Methane (ChH) and nitrous oxide (}D)), in accalance with Article 3.8 of the Kyoto Protocol;

1  All of the carbon dioxide data are based on the net emissions of carbon dioxide, including net emissions/removals of carbon
dioxide in the Land Uséand Use Change and Forestry (LULUCF) sector;

1 The percentag changes presented in this chapter are calculated from estimates held at full precision within a datélease.
estimates quoted in TablES1-4 andother tables relevant to this Chapter are values rounded from data in the databhse.
percentages and erssions 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.

1 Emissions data at full precision i.e. data that have not been roundedhyefound in the tables that accompatiys report:

45! DI DROpIVPREN & E ¢ ©

Uncertainties

The 20B Devolved Administration GHG emission estimates are based on a wide range of data sources and include statistical differences,
assumptions, proxy datateand some expert judgemerit addition, the natural variability in processes (e.g. emissions from farming
practices under different climatic conditions and across soil types, carbon content of fuels, and performance of indodtréaign plant

andah 6 SYSyd LI I yido K lnifiodicddB degréefofyubcertaintg RSt f SRé

An overall analysis of the uncertainty in Devolved Administration inventory totals indicates that theaimies are in the range of-4%
to +14% depending othe relative contributions to the Devolved Administration inventories of more uncertain categories where we
understand less about the distribution and intensity of the estimates (e.g. nitrous oxide from agricultural soils, caxinefdion Land
Use, Lad Use Change and Forestry, solid and liquid fuel combustion).

The uncertainties for the 201BA estimatesre presented below:

1 UKuncertainty in2013for all greenhouse gases-5%]) low uncertainty due to a high proportion of large industrial sourcef wit
estimates with low uncertainty.

1 Englanduncertainty in2013for all greenhouse gase3-4%]) Overall low uncertainty than the UK inventory because the England
inventory has the highest overall contribution from g84% of the total) and the lowest coitiution from GHGs that are
dominated by sources with higher uncertainty such as methane (only 9% of the England total) and nitrous oxide (4% of the
England total). The England £#nissions are also mainly from combustion and industrial sources with eéssmaéth low
uncertainty.

1 Scotlanduncertainty in2013for all greenhouse gase3-14%) Scotland has a notably higher level of overall uncertainty in the
2013 inventory due to thenuch greater contribution to the Scotland total from sources and sinkssigthificant uncertainties
C2NJ SEIl YLIX S zinvgn®® is estinyatRdXd be-A7% uncertain (compared to2% uncertain in England) due to a
much higher contribution from LULUCF sourd¢esddition, Scotland has a relatively high contributiort$coverall GHG total
from methane (16% of the Scotland total) and nitrous oxide (8% of the Scotland total); these inventories are dominated by
sources that are much harder to characterise, with emission factors that are highly uncértistailed studyhas been carried
out in parallel to the compilation of the Scottish GHG inventory to review and improve the uncertainty calculations for the
Scottish inventory.

1 Walesuncertainty in2013for all greenhouse gasg3-5%]) Similar to England, the Wales GH@&imtory has a relatively low
overall uncertainty due to thaigh contributionof CQ emissiondrom well-documented emission sources suchhesvy industry
(power generation, oil refining and iron and steel productiofe Wales GHG inventory in 2013 dlae a relatively low
contribution from the uncertain sources of methane (~1% of the Wales total) and nitrous oxide (5% of the Wales total).

1 Northern Irelanduncertainty in2013for all greenhouse gases-12%) The Northern Ireland inventory overall hasadatively
highuncertainty due to the low overall contribution to the emissions total from @@ly 67% of the Northern Ireland total
inventory); the C@inventory is also relatively uncertain (at 8%, compangith 2% for England and 4% for Wales) due to the
contribution of LULUCF sources and also the more uncertain fuel activity data for Northern Ireland compared to other DAs, due

Greenhouse Gas Inventories for Emgl, Scotland, Wales and Northern Ireland: 12903 X
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to the greater use of solid fuels and oils. The Northern Ireland inventonhalsthe greatest level of contributi@ompared to
other DAs from both methane20% of the Northern Iland total) and nitrous oxidel(% of the total), with high emissions from
sources where emission factors are subject to considerable uncertainty.

Appendix 1 providemore detail on the uncertainties for 28hs well as the uncertainty in the trend of the DA GHG inventories.

Greenhouse Gas Inventories for Emgl, Scotland, Wales and Northern Ireland: 12903 Xi
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Table ESQ: Summary of By Source Emission Estimates forl&mly Base Year to 2@(Mt CQe)

Aether & RicarddEA

0
322? 1990 1995 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 @ 2012 2013 stgf:(aerge
2013

By Gas including LULUCF
Carbon Dioxide 466.54 466.54 427.80 423.83 417.12 420.03 431.50 425.15 435.72 434.84 433.31 427.19 426.24 412.68 373.42 385.44 354.61 370.98 358.66 -23%
Methane 101.24 101.24 95.05 89.27 8576 8195 7836 77.06 73.00 69.16 6499 6185 5899 5476 49.70 4574 4328 4100 37.19 -63%
Nitrous Oxide 4530 4530 3547 3534 2532 2521 2348 2226 2212 2292 2202 21.08 2135 2091 19.14 1946 18.32 18.29 18.18 -60%
HFCs 19.25 1453 19.25 19.73 11.03 9.33 10.12 10.38 1147 1035 11.18 11.82 12.05 1252 1282 13.26 13,53 13.71 1374 -29%
PFCs 0.31 1.14 0.31 0.25 0.23 0.31 0.26 0.17 0.18 0.28 0.22 0.23 0.15 0.12 0.08 0.21 0.33 0.17 0.15 -52%
Sk 1.14 1.14 1.14 1.19 1.34 1.63 1.30 1.34 1.17 0.98 0.91 0.71 0.72 0.58 0.56 0.64 0.56 0.55 0.52 -54%
NR 0.0003 0.0001 0.0003 0.0005 0.0006 0.0007 0.0004 0.0003 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 -71%
LULUCF only by Gas
Carbon Dioxide 1.80 1.80 1.92 1.99 2.15 1.22 0.81 0.31 015 030 -053 -079 -103 -115 -106 -099 -105 -1.19 -1.17 n/a
Methane 0.011 0.011 0.017 0.013 0.010 0.014 0.015 0.018 0.030 0.013 0.019 0.016 0.019 0.013 0.017 0.014 0.014 0.017 0.009 -14%
Nitrous oxide 0.46 0.46 0.44 0.43 0.42 0.41 0.39 0.38 0.38 0.36 0.35 0.34 0.33 0.32 0.31 0.30 0.30 0.30 0.29 -39%
LULUCF Net Emissior ~ 2.28 2.28 2.38 243 2.58 1.64 121 0.70 0.55 0.06 -0.17 -044 -068 -082 -074 -067 -0.74 -0.88 -0.88 n/a
By National Communication Sector
Agriculture 40.48 4048 39.26 38.25 37.89 3644 3428 3420 34.06 3420 3354 3280 3290 3242 3224 3245 3234 3188 3171 -22%
Business 87.15 86.25 85.87 8537 86.28 86.92 8845 8398 86.30 8583 86.14 8380 8296 8142 7149 7286 6829 69.60 69.76 -20%
Energy Supply 217.17 217.17 171.77 156.43 146.90 151.20 159.83 161.56 169.48 166.80 167.80 168.28 169.52 161.94 144.15 147.71 140.02 147.65 133.81 -38%
Industrial Process 56.80 54.37 46.47 4406 25.22 22,65 20.80 18.47 1855 17.53 16.49 15.02 16.34 14.45 9.22 9.66 8.32 8.33 9.46 -83%
Land Use Change 2.28 2.28 2.38 243 2.58 1.64 1.21 0.70 0.55 0.06 -0.17 -044 -068 -082 -074 -067 -074 -0.88 -0.88 n/a
Public 10.57 10,57 1045 10.38 10.26 9.70 9.83 8.35 8.28 9.02 8.96 8.10 7.54 8.60 7.39 7.82 7.50 7.46 7.66 -28%
Residential 64.06 6351 65.61 7222 7195 7253 7435 7159 7256 73.80 7041 67.92 64.86 66.24 63.37 7125 5461 62.86 63.06 -2%
Transport 101.17 101.17 101.43 105.32 106.12 105.14 105.10 106.91 106.22 107.16 107.73 107.99 109.00 104.06 99.99 98.78 97.42 96.95 95.94 -5%
Waste Management 54.08 54.08 5576 5515 5357 5225 51.16 50.58 47.65 44.15 4173 3940 37.05 3325 28.60 2488 2287 20.83 17.92 -67%
Total Net Emissions  633.77 629.88 579.01 569.61 540.79 538.47 54503 536.35 543.65 538.54 532.64 522.88 51949 501.56 455.72 464.75 430.63 444.69 428.44 -32%
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Table EQ: Summary of By Source Emission Estimates for Scotland, Base Year3dMOCQe)

0
322? 1990 1995 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 é)acs:: i\g;er
-2013

By Gas including LULUCF
Carbon Dioxide 5495 5495 5576 5429 5208 5429 5387 50.18 5047 4844 4728 5043 46.37 4483 4133 4404 3766 3845 37.01 -33%
Methane 1763 1763 1755 1701 16.14 1565 15.08 1455 13.87 13.28 1284 1228 11.70 10.84 9.92 9.30 8.95 8.48 7.87 -55%
Nitrous Oxide 5.32 5.32 4.93 5.04 4.94 4.86 4.83 4.77 4.72 4.61 4.50 4.47 4.29 4.20 4.27 4.26 4.20 4.17 4.22 -21%
HFCs 0.16 0.02 0.16 0.44 0.48 0.59 0.69 0.77 0.88 0.96 1.04 1.12 1.16 1.21 1.26 1.28 1.31 1.32 1.32 711%
PFCs 0.12 0.14 0.12 0.15 0.16 0.15 0.09 0.11 0.12 0.10 0.10 0.09 0.09 0.08 0.08 0.08 0.08 0.09 0.10 -15%
Sk 0.04 0.05 0.04 0.05 0.05 0.06 0.05 0.05 0.05 0.06 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04 1%
Nk 0.0005 0.0002 0.0005 0.0007 0.0008 0.0009 0.0005 0.0007 0.0007 0.0004 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 -49%
LULUCF only by Gas
Carbon Dioxide -0.34 -0.34 -0.70 -1.72 -1.93 -2.04 -2.45 -2.93 -3.08 -3.49 -3.79 -4.09 -4.27 -4.40 -4.39 -4.66 -5.11 -5.33 -5.48 n/a
Methane 0.006 0.006 0.013 0.009 0.007 0.023 0.024 0.021 0.037 0.028 0.028 0.022 0.031 0.024 0.027 0.024 0.017 0.028 0.022 238%
Nitrous Oxide 0.42 0.42 0.44 0.44 0.44 0.42 0.40 0.38 0.38 0.35 0.34 0.33 0.32 0.30 0.29 0.28 0.27 0.28 0.26 -38%
LULUCF Net Emissior ~ 0.09 0.09 -0.25 -1.28 -1.49 -1.60 -2.02 -2.52 -2.67 -3.10 -3.43 -3.74 -3.92 -4.07 -4.07 -4.36 -4.82 -5.03 -5.20 n/a
By National Communication Sector
Agriculture 1081 10.81 10.79 10.88 10.65 1042 10.01 10.07 10.08 9.97 9.86 9.73 9.53 9.21 9.25 9.24 9.23 9.14 9.16 -15%
Business 1250 12.38 10.39 1043 10.67 1058 10.92 10.07 10.20 10.12 1049 10.20 9.76 9.90 8.69 8.88 8.72 8.43 8.61 -31%
Energy Supply 2273 2273 26.79 2573 2328 26.21 2553 2345 2361 2184 20.76 2470 21.39 20.02 18.72 2087 17.04 1749 16.02 -30%
Industrial Process 1.85 1.92 0.57 0.64 0.61 0.59 0.57 0.61 0.62 0.63 0.54 0.55 0.53 0.52 0.40 0.39 0.45 0.44 0.49 -73%
Land Use Change 0.09 0.09 -0.25 -1.28 -1.49 -1.60 -2.02 -2.52 -2.67 -3.10 -3.43 -3.74 -3.92 -4.07 -4.07 -4.36 -4.82 -5.03 -5.20 n/a
Public 1.68 1.68 1.80 1.77 1.75 1.64 1.68 1.44 1.43 1.55 1.53 1.38 1.28 1.48 1.25 1.32 1.25 1.24 1.24 -26%
Residential 8.05 7.99 7.78 8.03 7.93 7.78 8.25 7.55 7.55 7.69 7.61 7.41 7.19 7.38 7.09 7.93 6.19 7.00 7.00 -13%
Transport 10.64 1064 10.61 1099 11.07 1091 1089 11.20 11.24 1135 1149 1168 1187 1142 1097 10.79 10.58 10.62 10.53 -1%
Waste Management 9.86 9.86 10.08 9.80 9.39 9.06 8.77 8.59 8.04 7.42 6.97 6.52 6.02 5.36 4.60 3.93 3.60 3.21 2.70 -73%
TotalNet Emissions 78.22 78.11 7856 7698 7386 7560 7461 70.44 70.11 6746 6582 6844 63.65 6121 56.89 5899 5223 5254 50.56 -35%
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Table ES: Summary of By Source Emission Estiesafor Wales, Base Year to 20{i@dt CQe)

Aether & RicarddEA

0,
Base Yea 1990 1995 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 B:sg}:(aerg
2013

By Gas including LULUCF
Carbon Dioxide 4408 44.08 4091 4262 4438 46.68 43.79 37.11 3843 4219 4040 4186 39.54 4167 3536 3824 3524 37.28 4224 -4%
Methane 10.18 10.18 9.37 9.19 9.10 8.83 8.44 8.30 8.16 7.93 7.65 7.60 7.01 6.49 6.13 5.91 5.74 5.62 5.40 -47%
Nitrous Oxide 3.03 3.03 3.01 2.93 2.97 2.84 2.78 2.65 2.71 2.67 2.61 2.66 2.43 2.33 231 2.39 2.38 2.42 2.42 -20%
HFCs 0.08 0.01 0.08 0.23 0.25 0.31 0.34 0.38 0.44 0.44 0.53 0.56 0.57 0.59 0.61 0.63 0.65 0.65 0.66 681%)|
PFCs 0.17 0.37 0.17 0.09 0.09 0.13 0.13 0.12 0.06 0.05 0.07 0.07 0.05 0.07 0.04 0.01 0.01 0.01 0.01 -96%
Sk 0.08 0.08 0.08 0.09 0.10 0.12 0.09 0.10 0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.05 0.04 0.04 0.04 -55%
NR 0.00003 0.00007 0.00003 0.00011 0.00013 0.00015 0.00009 0.00005 0.00005 0.00003 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 -28%
LULUCF only by Gas
Carbon Dioxide 0.00 0.00 -027 -045 -048 048 -056 -062 -065 -065 -068 -068 -069 -061 -067 -0.70 -0.77 -0.72 -0.71 n/a
Methane 0.002 0.002 0.004 0.003 0.003 0.006 0.005 0.003 0.007 0.004 0.006 0.006 0.005 0.007 0.005 0.008 0.006 0.009 0.003 35%
Nitrous Oxide 0.099 0.099 0.102 0.101 0.101 0.098 0.094 0.091 0.092 0.085 0.083 0.080 0.079 0.075 0.073 0.074 0.0708 0.070 0.0644 -35%
LULUCF Net Emissions 0.10 0.10 -016 -035 -038 -038 -046 -053 -055 -057 -059 059 -061 -053 -059 -062 -0.69 -064 -0.64 n/a
By National Communication Sector
Agriculture 7.63 7.63 7.67 7.62 7.72 7.34 7.14 6.92 7.12 7.08 6.92 7.09 6.45 6.16 6.12 6.26 6.29 6.26 6.25 -18%
Business 13.74 1370 1439 1497 16.82 16.69 13.44 9.33 1059 11.30 9.91 10.25 10.38 9.63 7.86 9.60 8.89 7.67 9.83 -28%
Energy Supply 18.01 18.01 13.09 1390 1357 1643 1741 1580 1517 1786 1756 18.86 16.59 19.49 16.47 16.78 1596 19.43 21.14 17%
Industrial Process 2.79 2.98 3.12 2.97 3.27 3.31 2.55 1.98 2.58 2.66 2.95 2.86 2.89 2.78 1.82 2.26 2.04 1.52 2.65 -5%
Land Use Change 0.10 0.10 -0.16 -035 -038 -038 -046 -053 -055 -057 -059 -059 -061 -053 -059 -062 -0.69 -0.64 -0.64 n/a
Public 0.77 0.77 0.71 0.57 0.57 0.55 0.55 0.45 0.45 0.50 0.52 0.46 0.42 0.47 0.40 0.41 0.39 0.39 0.39 -49%
Residential 5.04 5.01 5.15 5.56 5.48 5.28 5.38 5.03 5.04 5.13 4.82 4.73 4.48 4.62 4.40 4.88 3.79 4.24 4.25 -16%
Transport 6.06 6.06 6.04 6.21 6.22 6.12 6.10 6.27 6.28 6.41 6.41 6.46 6.56 6.32 6.05 5.95 5.84 5.76 5.72 -6%
Waste Management 3.49 3.49 3.62 3.70 3.62 3.55 3.47 3.40 3.21 2.97 281 2.67 2.51 2.26 1.96 1.70 1.53 1.38 1.18 -66%
Total Net Emissions 57.63 57.75 53.63 5515 56.89 5891 5557 4865 49.88 53.34 5131 5280 49.66 5120 4449 47.22 4404 46.02 50.76 -12%
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Table E®: Summary of By Source Emission Estimates for Northern Ireland, Base Year3¢M0LCQe)

Aether & RicarddEA

Base 2013 _oChangs
Year 1990 1995 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Base Year
2013

By Gas including LULUCF
Carbon Dioxide 17.91 1791 18.09 1736 1780 17.79 18.09 16.25 16.30 16.16 17.03 1749 16.39 16.37 1486 1589 14.70 14.89 15.06 -16%
Methane 5.62 5.62 5.78 6.01 5.84 5.68 5.65 5.61 5.50 5.39 5.35 5.23 5.09 4.93 4.72 4.62 4.57 459 4.38 -22%
Nitrous Oxide 3.09 3.09 3.39 3.27 3.40 3.23 3.18 2.71 2.72 2.66 2.60 2.54 2.46 2.38 2.38 2.44 2.43 2.46 2.51 -19%
HFCs 0.05 0.00 0.05 0.15 0.16 0.20 0.21 0.23 0.28 0.35 0.33 0.36 0.38 0.39 0.40 0.41 0.42 0.42 0.42 695%)
PFCs 0.00087 0.00337 0.00087 0.00010 0.00013 0.00014 0.00015 0.00014 0.00013 0.00011 0.00009 0.00006 0.00003 0.00001 0.00001 0 0.00022 0.00033 0.00011 -87%
Sk 0.005 0.010 0.005 0.007 0.008 0.008 0.008 0.009 0.009 0.012 0.015 0.011 0.010 0.008 0.008 0.007 0.007 0.007 0.006 15%
Nk 0 0.00002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LULUCF only by Gas
Carbon Dioxide 1.42 1.42 1.23 1.12 1.10 1.11 1.14 1.15 1.15 1.17 1.18 1.18 1.20 1.22 1.24 1.27 1.32 1.47 1.38 -3.0%
Methane 0.0014 0.0014 0.0006 0.0007 0.0012 0.0012 0.0020 0.0021 0.0016 0.0023 0.0021 0.0013 0.0021 0.0017 0.0015 0.0013 0.0023 0.0136 0.0014 2.5%
Nitrous Oxide 0.095 0.095 0.089 0.086 0.085 0.086 0.087 0.088 0.088 0.089 0.089 0.089 0.090 0.090 0.090 0.091 0.092 0.101 0.093 -2.6%
LULUCF Net Emissions 1.52 1.52 1.32 1.21 1.19 1.20 1.22 1.24 1.24 1.26 1.27 1.27 1.30 1.31 1.33 1.37 1.41 1.58 1.47 -3.0%
By National Communication Sector
Agriculture 6.83 6.83 7.19 7.33 7.24 6.99 6.95 6.92 6.94 6.85 6.84 6.70 6.53 6.41 6.38 6.47 6.51 6.54 6.49 -5%
Business 291 2.89 2.81 2.47 2.71 2.75 2.82 2.17 2.26 2.34 2.63 2.55 2.61 2.42 2.36 2.74 2.44 2.39 2.43 -17%
Energy Supply 5.31 5.31 6.54 6.16 6.22 6.34 6.57 5.17 4.96 4.84 5.36 5.75 4.66 4.84 3.69 3.95 3.74 3.87 4.05 -24%
Industrial Process 0.76 0.76 0.76 0.81 0.92 0.67 0.63 0.21 0.22 0.22 0.42 0.43 0.49 0.40 0.18 0.17 0.16 0.16 0.15 -80%
Land Use Change 1.52 1.52 1.32 1.21 1.19 1.20 1.22 1.24 1.24 1.26 1.27 1.27 1.30 1.31 1.33 1.37 1.41 1.58 1.47 -3%
Public 0.49 0.49 0.32 0.23 0.22 0.19 0.19 0.13 0.13 0.15 0.18 0.18 0.20 0.20 0.20 0.20 0.19 0.20 0.22 -54%
Residential 3.79 3.77 2.97 3.02 3.04 3.02 2.98 3.06 3.07 3.03 2.76 291 2.67 2.89 2.90 3.34 2.70 2.75 2.83 -25%
Transport 3.36 3.36 3.58 3.74 3.90 4.03 4.07 4.24 4.40 4.40 4.47 4.49 4.62 4.45 4.33 4.25 4.16 414 4.09 22%
Waste Management 1.71 1.71 1.81 1.81 1.76 1.73 1.69 1.67 1.57 1.47 1.40 1.33 1.26 1.16 1.00 0.88 0.80 0.74 0.64 -63%
Total Net Emissions 26.67 26.63 27.31 26.79 27.21 2691 27.13 2482 2481 2457 2532 25.62 2433 2409 2237 2337 2212 2237 22.38 -16%
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Traded/NonTraded Inventory Estimates for 231

The 20B EU Emissions Trading System (EU ETS) data has been analysed and used to derive a spiitded estimates for the By
Source DA GHG emission inventories. This method takes account of observed data discrepancies for specific IPCC sestntsand pr
MNont¢ NI RSRé¢ O2YLRySyld (2 GKS o6& aemisiidsstint@dishowthatSa e ¢ KS REFEGF T2 NJ

1 Across thdJK the nontraded share of total GHG emission$@%of total GHG emissions ir2013

1 England@2 ghare of EU ETS (traded) emissiomsiesfrom a number of categories including power geatéon, iron and steel
worksandrefineries England noftraded emissions are estimated to be arou2Poof total GHG emissions 2013.

1 Scotlandhas asimilarshare of EU ETS emissions, due to a high ptiopoof emissions from categories such as refineries,
upstream oil and gas and chemicals. The-traded share of the total GHG emissions in ScotlarDi3 is 62%

1 InWalesthe coverage of the EU ETS is higher than the rest of the UK, reflecting thehaighof heavy industry in Wales (e.g.
emissions from power stations, refineries anteigrated iron and steelorks) and a a resul the nontraded share of the total
GHG emissions in Wales2@13 is only42%.

1 Northern Irelandhas much lower share ofi¢ EU ETS emissions, reflecting the fact that there are no refineries, iron and steel
works or oil and gas terminals in Northern Ireland. The-traded share of the Northern Ireland GHG emissiorXi8 is 79%

Full details of methods used to separateissions into Traded and nefraded are providedth Appendix 4. Detailedmissions data can be
FadzyR Ay GKS Gl ofSa (KI G 19800a3yHissioasDatkI® Bt HBL@NIY a5! gDI DL gH

End User Inventory Estimates for 281

In this analysis, all emissioassociated with energy supply (e.g. power generation, coal mining, oil and gas extraction, refineries) are
allocated to the end users of the energy (consumers). Estimates are preseatiediing emissions associated with expofgsich as the
generation ofelectricity subsequently exported from the UK) unless otherwise stated; this is to present the most accurate assessment of
changes in DA consumptidrased emission levels and trends. It must be noted that there is a high level of uncertainty in thedeport

data, due to limited data availability on electricity generation and consumption, especially at tlewdd 1990. The négreenhouse gas

End User emissions in 2Band emission trends derived from the End User calculations are summarisecPbelow

1 England has §9%%share of total neEnd UseGHG emissions 2013 (compared to a76% share of by source emissiorshd
Useremissions have declined B@%since B90. End User emissions af# higher than the by source estimates as a result of
emissionattributed to England from energy production activities (e.g. electricity generatiotside England.

1  Scotland has 8.2%share of total neEnd UseGHG emissions 2013 (compared to a 8.9% share of by source emissiornEfje
trend since 1990 is a dedi 0f38% End Useemissions are higher (1%6)than the by source estimates as a result of a net
import of emissions attributed to energy pradtion activities from Scotlandlthough Scotland is a net exporter (from Scotland
to other DAS) of electricity, the Scottish power generation mix has a lower carbon intensity than the rest of the UK, so by
allocating total UK emissions from electricity generation based on electrisity (effectively using the same emission factor
across all DAs), Scottish end user emissions are higher. Scottish power generation emissibBd\iir€@e, compared with
emissions allocatebtScottish electricity use of 16Mt CQe.

1 Wales has &.2%share of total netEnd UseGHG emissions R013 (compared to a ©% share of by source emissions).
Emissions have declined Bg%since B90. End User emissions are8lower than the by source estimates as a result of a net
export of emissions attributetb energy production activities from Wales (e.g. exported electricity and refined oils that are
generated in Wales and usedadther DAS).

1 Northern Ireland has 4.2%share of total neEnd UseGHG emissions 2013 (compared to a 4 @share of by source
emissions)The trend since 1990 is a declinelg®.End User enssions are 3% higher than the by source estimates as a result
of emissions attributed to Northern Ireland from energy production activities outside Northern Ireland supplying Northern
Ireland with fuels and electricity (e.g. emissi@ssociated with imported electricity and emissidram collieries, upstream oil
and gas extraction and refining of petroleum fuels).

4Net emissions include removals in the LULUCF sector.

5The percentages presented in these figures are rounded to one decimal place, but are calculated from emission estinlated aafall precision. Note
that all percentages quoted in this report are based on net emission estimates held at full precision and they matiffefrstn those that can be
calculated from summary tables presented in the report.

Greenhouse Gas Inventories for Emgl, Scotland, Wales and Northern Ireland: 12903 XVi



Executive Summary Aether & RicardA\EA

Full details of methods used to estimate End User emissiongravéded n Appendix 3. Emissiomsta can be found in the tables that
FOO2YLI yé& GKA& NBHLI2vINTDY Léasa! dgSD | vDILEYS Madieds nd

Data Sources and Inventory Methodology

In the compilation of GHG inventories for the Devolved Administrations, where possible the sanwloletly has been used to calculate
emission estimates as for the UK Inventory. However, the structure of the DA and UK statistical datasets and data polessees
mean that for many emission sources the data available for Devolved Administratiassiam are less detailed than for the UK as a
whole, and for some sources Bével data are not available at all.

In particular, complete sets of fuel consumption data (similar to those available for the UK as a whole) are not avaiasigleufol\Wales,
Scotland or Northern Ireland separatelg.order to make emission estimates for fuel consumption, the available data has been
supplemented with surrogate/proxy statistieghich are used to disaggregate UK total consumptions data.

Subnational energ statistics are published annually by the Department for Energy and Climate Change (DECC) within the quarterly Energy
Trendspublication (DECC, 2014d& hese sulmationalstatistics are limited in their detail when compared to-léiel energy statisticaiged

in the UK GHG Inventory compilation), but do provide estimated fuel use data for England, Scotland, Wales and Northiefor ltle¢an

following source sectors:

1 Industry and Commercial
1 Agriculture
1 Residential

The DECC sutational energy statisticsave been developed in recent years to provide estimates of fuel use and carbon dioxide emissions
data at a Local Authority level across the UK. The latest available data include Local Authority solid and liquid firelbtse fes 2005 to
2012, with gas and electricit data also available up to 2013

The DECC data at local and regional level are derived from analysis of gas and electricity meter point data, suppleacfitethaly
modellingto estimate the distribution of solid fuels and petroletimased fuels across the UBince the initial study and presentation of
experimental data for 2003 and 2004, each annual revision to the local and regional data has included data improvemehts throu
targeted sector researchalthough the statistics remain subject to greater uncertainty and less detail than the UK energy statistics
presented within the Digest of UK Energy Statistics (DUREE)C, 2014k)hich are used to underpin the UK GHG inventor

These DECC sulational energy statistics are the best data availablenform the patterns of fuel use across the DAs. These data are used
to underpin the carbon dioxide emission estimates from fuel combustion sources within the inventories prelsergeih conjunction
with other data sources such as EU ETS fuel use data for large industrial sites and ethecib@energy data.

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

1 Industrial process emissions are based on plant operator estimates reported to environmental agencies under regulatosy system
such as Integrated Pollution Prevention anch€al (IPPC). Major sources include cement and lime kilns, iron and steel works,
aluminium and other notferrous metal plant, chemical industries;

1  Agricultural emissions are based on UK emission factors and annual survey data across each of the DWysesiitnaies of
arable production and livestock numbers;

1 Land Use, Land Use Change and Forestry (LULUCF) estimates are based on emission factors and regional survey data of land
modelled to calculate GHG emissions and carbon fluxes between sourcemksd

1 Emissions from waste disposal activities are estimated based on modelled emissions from the UK GHG inventory, spl& out acros
the DAs based on local authority waste disposal activity reporting which provides an insight into the local sharastioftiJfor
recycling, landfilling, incineration and other treatment and disposal options.

Revisions and Updates to the Inventories

Each year, the GHG inventories for England, Scotland, Wales and Northern Ireland are extended and updated. The tifrtbeseries
inventories are extended by including a new inventory ye@e. the previous inventorySalisbury et al 2014 covered the years up to and
including 202, whilst this report gives emission estimates foe §years up to and including 2013

The natire of emission inventories is such that-gaing improvements to data collection or estimation techniques will inevitably lead to
some revisions of historic data and our understanding of the trends. The inventories are updated to take account of amevised

activity or emission factors, and these amendments may result in revisions to emission estimates for a given year. Gostatsicg,

mainly provided by DECC in their annuddzo £ A OF G A 2 y Y& OK/SS NBART &Il (2h)aigrevidadannually and hekce then m n
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in the compilation of the previous inventory report.

In addition, there may alsoebchanges 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 allocatexbgateg sur

statistics such as rémnal GVA or population, this methodology may be improved to use data more closely related to the activities
producing emissions involved, should more suitable statistics become available.

As a result of these improvements to underlying activity datasetsraethods used to estimate and distribute emissions across DAs, data
in this report are likely to differ from figures presented in previous DA inventory reports. Significant revisions haweabedn some DA
estimates since the publication of the prediia 5 S @2t GSR | RY A y A aShlebury &t 21g0440in thel folowhg/ca@t&grigs? NB ¢

1 Allinventory sectors; the 2006 IPCC Guidelines have been adopted, which has led to the implementation of updated
methodologies and emission factors, incbrsof additional sources and emissions ogNFiprovements to the global warming
potential (GWP) factors used,;

1 Waste Management; in addition to the effect of the implementation of the 2006 IPCC Guidelimas,data on landfill methane
flaring from siteoperators and regulators has improvetkthane recovery datajie method to estimate methane formation
within landfills has beenmproved to incorporate new data;

1 Land Use, Land Use Change & Forestity addition to the effect of the implementation of tH2006 IPCC Guidelinegwarea
datahave become available for cropland, deforestation and improved grassland on drained organic soils;

1 Businesg; in addition to the effect of the implementation of the 2006 IPCC Guidelinesjised timeserieshas been inluded
for the group of petroleum fuels that aregarded as no®nergy use (NEU).

Full details of the changes in estimates betweka previous inventory (1992012 and the estimates psented in this report (1990
2013 are presented in Appendix 6.

Overthe last few years a programme of inventory improvement for the DAs has been implemented, with several strands of research
commissioned or planned to (eet the current and future reporting needs outlined in climate change legislation relevant to eacm®A
(i) improve the accuracy and sensitivity of estimates from source sectors where current GHG emission estimates arebeavasto
uncertain.
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1.1 Policy Background

TheGreenhouse Gas (GH@Yyentories for England, Scotland, Wales and Northern Ireland help to support evidased development of
climate change policy by the Scottish Government, Welsh Government and the Northern Ireland Executive, and are a meciaigam by
tracking progres towards countrgpecific GHG emission naection targets may be achieve@ihe implementation of new UK and country
specific legislation means that the requirements of the GHG inventories fadelielved Administrations (DAs)evolving, with a much
greater focus on (i) sectespecific data accuracy, and (ii) sensitivity to policy impacts.

The United Nations Framework Convention on Climate Change (UNFCCC)

The UNFCCC was ratified by the United Kingdom in December 1993 and came into force on the 21i9Martle objective of the
Convention is to stabilise greenhouse gas (GHG) emissions to the atmosphere and reduce the anthropogenic interferemceliwittieth
system.In order to achieve this, the international community needs to monitor progresswhiguires accurate information on trends of
emissions of GHGs, and the collective ability to alter these trends.

The UK, as an Annex | Party to the Convention, having ratified the Kyoto Protocol, is required to submit to the UNF@Q Sefcret
nationd GHG inventories, including all anthropogenic emissions of GHGs by sources and removals by sinks. Parties are reuiited to su
information on their national inventories on an annual basis and within National Communications periodically, accordieg to da
established in the Conference of the Parties.

The annual inventory reports must comply with UNFCCC requirements, using source data and methods consistent-gatre ntaental
Panel on Climate Change (IPCC) inventory reporting guidelines and goticepga@ance, to meet underlying data quality objectives:
transparency, completeness, consistency, comparability and accuracy.

The Kyoto Protocol supplements the UNFCCC by committing parties, who have ratified the protocol, to achieve individual target
established for the reduction of their respective GHG emissions. Under the protocol, the UK is legally bound to reduagseshtbsio

Wol a1SGd 2F ¢cQ DIDa o6& mMH®E: 3AFAyad ol a-230613.yEhe Bnited Kiagh thedNatidr@lS NJ § K
GHG Inventory and associated National Inventory Repdebb et al., 2014are 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 i€ditthiem

The UK Climate Change Act

The UK Climate Change Agthich received Royal Assent on the 26th November 2008 established new legal requirements to monitor and
report UK GHG emission reductions. The Act set a statutory target to reduce emissi¢gfiG®iGhe UK by 80% against the 1990 baseline
by 2050 with a minimum 34% reductiongreenhouse gasmissions® be achieved by 2020he Act also introduced a Carbon Budgeting
System whereby emission caps are set over 5 year periods, to mapeoatrision trajectory to 2050The Government set the first three
carbon budgets in May 2009, covering the periods 2008201317 and 2018022. The fourth carbon budget, covering the period 2023

27, was set in June 2011.

While this Act represents the primapyece of climate change legislation relevanBngland, an overview of the main components of UK
and Devolved Administrations (DAs) climate change legislation and strategies is presented in Figure 1.1 below
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Figurel.1 UKGreerhouse Gas Emission Reductidargets
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Powers to implement measures to deliver reductions in emissions of GHGs in Scotland, Wales and Northern Ireland aréadhwelved
Scottish Government, Welsh Gownerent and he Northern Ireland ExecutivEach of the Devolved Administrations (DAs) has developed
national climate change legislation or strategies establishing targets for reductions in GHG emissions together with gatgmgpdonal
climate change paty frameworks:

1  The Climate Change (Scotland) Act (2009)
1 TKS WhyS 21f848Q /2YYAGYSYy(d G2 NBRJIzO SangeSHafeyyfoWaleS20AMN & SYA &4 A
1 Northern Ireland Greenhouse &&missions Reduction Action Plan (2011)

A summary of the greenhouse gas emission reduction targets for the UK and all Devinidstrations can be found in Figure b&ow.

Scotland

The Climate Change (Scotland) Act (2@D8ates a statutory framework for greenhouse gas emissions reductions in Scotland by setting
two targets:an interim target of at least a 42 per cent reduction for 2020, andrget ofat leastan 80 per cent reduction for 2050. These
reductions are basedn a 1990 baseline (1995 for the fluorinated ggsdisalso requires the Scottish Ministers to set annual targets for
emissions at least 12 years in advance. In October 2010, the Scottish Parliament passed legislation setting the fifsirimatahtagets,

for the years up to 2022 Targets for 2B3-2027 were set in October 203,Jand will continue to be set atgear intervals. In reporting
emissions reductions against these targets, Scotland is able to take account of emissions trading througbptsemBJnion Emissions
Trading System (EU ETS). The latest Scottish Government statistics’ieldades a section on progress towards targets.

The Climate Change (Scotland) Act outlines that the net Scottish GHG emissions account shall inclstitegadingiiiopogenic sources
and sinks of em#@ons in Scotlandnd also a Scottish share of GHG emissions from international shigpéhinternational aviation.

6 Climate Change (8and) Act 2009http://www.legislation.gov.uk/asp/2009/12/contents
7 The Climate Change (Annual Targets) (Scotland) Order 2010, SSI 2010 Intyp 35@vw.legislation.gov.uk/ssi/2010/359/contents/made
8 The Climate Change (Annual Targets) (Scotland) Order 2011, SSI 2011 Intbp 35Bvw.legislation.gov.uk/ssi/2011/353/contents/made

9 Scottish Greenhouse Gas Emissions 2btf://www.scotland.gov.uk/ghg11
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Wales

The Climate Change Strategy for Wales establighaidsion accourstand targetshat indude emissions attributed to electricity use in the
DA, exclude emissions from the traded sectband (similar to UK targets) do not include emissions fiaternationalaviation and

shipping (which are reported as memo items to national inventories éwith UNFCCC reporting requiremenf)e Welsh Government
has set 3% annual reductions from 2011 against a baseline of average emissions between 2006 and 2010, as well as aotOgrgeduct

by 2020 against a 1990 baseline, and an 80% reduction thrgeital GHGs by 2050 against a 1990 baseline.

Northern Ireland

¢KS b2NIKSNY LNBflIyR 9ESOdziAgSQa

2025 based on 199@vels.

Figure 1.2

QarBMSER Y4 redudiidh i yceerhdiSe ghLeNissibg &S N/

GreenhouseGas Erssion Reduction Target$éJK, Scotland, Wales and Northern Ireland

UK TARGETBECC, 2015c)

KYOTO ESD TARGET 2050GHGTARGET UK CARBON BUDGETS
Reduce the basket of six Reducenon-traded sector Reduce greenhouse gas 20082012,
greenhouse gases by 12.594 emissions (excluding LULUC} emissions by 80% compared 20132017,
compared t01990 levels by | and NE) by 16% compared to to 1990 levels by 2050 20182022,
2008¢ 2012 2005 leveldy 2020 20232027
\ ' J
SCOTLAND WALES NORTHERN IRELAND

E Annualtargets
Targets for the maximum amount of
the net Scottish emissions account
have been set and published for 2610
2017. All targets from 2020 for the
maximum amount of the net Scottish
emissions account to set at least 3%
less than the target for the preding
year.

E Interim target 2020
The net Scottish emissions account to
be at least 42% lower than the
baseline.

E 2050 target
The net Scottish emissions account to
be at least 80% lower than the
baseline.

E  Annual targets 2012020
Total GHG emissionsto bg 0372 f 2
than preceding year in areas of
devolved competence against baseline
This includes all emissions not covered]
by the EUETS alongside those
associated with electricity use.

E Annual sector targets
Set minimum contributio to GHG
emission reductions over a teyear
period relative to contribution to
baseline.

E 2020 target
Net total GHG emissions reduced by
40% compared to 1990 levels.

E 2050 target
Net total GHG emissions reduced by
80% compared to 1990 levels.

E Northern Ireland Programme
for Government

E 2025 target
Reduce total GHG emissions by 35%
1990 baseline levels.

¢ KS aiGNF RSR

25002 NE ANBESNG operate wihin Ah&E ETENE EUwWidelBadingsysteinthiat has been operational since

2005 and includes emissions from large energy consumers within the industrial and commercial sectors.
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1.2 About the Greenhouse Gas Emission Estimates

The Department of Energy and Climate Change (DECC) abdvb&ed Administrations (DAs)mmissiorthis annual work programme

to compilegreenhouse gas (GH{Byentories for the DAs in order to establish GHG emission baselines by source and to track progress
towards reduction targets ahe DA level. This report summarises the findings of the jointaegeprogramme for the 1992013 GHG
inventory cycle, which revises and updates the previou§GBi&inventories that were published ifune 2014

Inventory Time Series and Revisions

This report presents separate GHG Inventories for England, Scotland,aifdIBorthern Ireland y R & dzy [11%fol tReQyeais $90G,
1995, and 1998 to 2@L It is based on the latest UK Gld@issions statistigsvhichwere published in February 2015 (DECC, 3apas UK
national statisticsFor many emission sources and sirkg(agriculture and LULUCF), the UK estimates are derived from bofatata
at DA level, whereas for other sources the DA estimates are derivedawp, i.e. from the UKvide estimates and applying the best
available proxy data to estimate the DA shaféJK emissions.

Each year, the GHG inventories for England, Scotland, Wales and Northern Ireland are extehdpdated. The time series of the
inventories are extended by including a new inventory yeae. the previous inventorySalisbury et al2013)coveredthe years up to and
including 2012whilst this report gives emission estimates foe tyears up to and including 2013

The nature of emission inventories is such thatgming improvements to data collection or estimation techniquesinglitably lead to
some revisions of historic data andraunderstanding of the trendS.he inventories are updatetd take account of any newar revised
activity or emission factors, and these amendments may result in revisions to emission estimatgs/éor yea. Core energy statistics
YIAyfe LINPBARSR o6& 59/ / 5ayd SakisS A2Ne I yYyy (RECS, dEhkdaf iddseiliahaziafy andtense the
RFEGFE LINE @A RS Bed in Snergydyentratibid ire®20l Y Fde it B thRklatdsteditddbof the Digest, compared to that used
in the compilation of the previous inventory report.

In addition, there may also be changes to the methodology used to allocate emissions to each of the DAs, especially artbre ful
consistentsets 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 to use data more closely related tdtige activ
producing emissions involved, should more suitable statistics become available.

As a result of this programme of improvements for the UK and DA inventoatsfram previou©DA inventoryreportsmaybe different to
the figures in this reportiue to improvenentsto underlying activity datasets and methods used to estimate and distribute emissions
across DAdmprovements and updates that have been made to the methodology, data sources and assumptioagwdent by revised
estimates.Inventory improvemergare highlighted at the beginning of each DA sectimethod details ar@rovided in Appendix 2 and the
guantitative impact on the DA inventories is summarised in inventory recalculations tables presented in Appendix 6.

Greenhouse Gases Included in thevémtories

Emissions are reported for treevendirect greenhouse gases listed in Table 1.1 below, where they are presented together with their
global warming potentials. Depending upon their molecular weights, radiative properties and residence timeatmalsphere, each
GHG has a different capacity to cause global warniihig is the first inventory to include estimates fromsKtftrogen trifluoride¥2

The Global Warming Potential (GWP) is an attempt to encapsulate these parameters and provide angiagpire of the relative radiative
effects of the emissions of the relevant GHGs. The index is defined as the cumulative radiative forcing between thernutesené a
chosen time horizon caused by a unit mass of gas emitted now, expressed relativeabdhebon dioxidelt is necessary to define a time
horizon because the gases have different lifetimes in the atmosphere.

Table 1.1 GWPs are defthen a 106year horizon (IPCC, 200The2007values were agreed internationally as the values that Pawdie
required to use for reporting GHG emissiagagshe UNFCCC and the Kyoto Proto&ar consistency with international reporting, tB607
values are also used this report.

A range of GWP values is shownHgdrofluorocarbons (HFCahd perfluorocarbons (PFCbkgcause 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 ¢hef ithpact
emissions and reductions of different gases and estinthé total contribution to global warming of UK GHG emissions.

11 The component of emissions not attributed to a Bed Administration such as emissions from the off shore oil and gas industry

2This is in line with new revised reporting requirements under the UNFCCC (Decision 25/CP.19).
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Table 11 Global Warming Potential of GHGs on a 3¥&ar Horizon ({CQ equivalent/ t gas)(IPCC, 2097

Greenhouse Gas Global Wgrming Potential
(t CQ equivalent /t gas)

Carbon Dioxide CcQ 1

Methane CH 25

Nitrous Oxide N2O 298

Hydrofluorocarbons HFCs 124 ¢ 14,800

Perfluorocarbons PFCs 7,390¢ 17,700

Sulphur hexafluoride Sk 22,800

Nitrogen trifluoride NR 17,200

Inventory Sector Definitions

The GHG inventories for England, Scotland, Wales and Northern Ireland in this report are prestigeimeformat! a 5 YK GHBa
emissions statistic©ECC, 20Hp The sum of the DA inventoriésfully consistent with the UK GH#nissions statist& To provide
information that is aligned to the needs of DA policy teams, this report presents the data according to National Commyhi€atio
format at the top level, with additional detail by IP&dlirce categorpelow that. The National Communicatiformat presents the GHG
emissions for the following policy areas:

1  Energy Supply
Business
Industrial Process
Transport

Public sector
Residentigl

Agriculture

= =4 -4 -4 -4 -a _-a

Land Use, Land Use Change and Forestry (LULUCF)
1 WasteManagement

National totals for DAsxelude emissions from international aviation and shipping (which are presented as memaataatonal

inventories, in accordance with UNFCCC reporting requirerhants ofcarbon dioxidérom the burning of biofuelsEmissions of GHGs

from offshoreoil YR 31 & SELX 2N} GA2Yy YR LINRRdZOGAZ2YE | SBADAKAFATRABR yail KY
of the DAs. A table to show the mapping between IPCC sectors and National Communication sectors is provided in Appendix 5.

Types of hventory

This reportpresents DA emission estimates in three different ways.

By Source Inventory
The data in this report are, unless otherwise stated, presented as emissions estimates at the point of emission, afs@called 2 dzND S ¢
estimates. Emissions are accounted for in the couatrg source sectan which they are emitted.
Traded/NonTraded hventory
Emissions within the By Source inventory are split into two categories:
1  Traded sector, emissions that are controlled under the EU Emissions Trading System (EU ETS)

1 NonTraded sector all emissions that are outside of the scope of the EU ETS
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Emisions from the traded (i.e. within the EU ETS) andtnatied sectors represent an important component of emissions reporting in the
UK and DA GHG inventories. The EU ETS is a reserved UK Government policy, and the policy levers available to thecBuottish G
Welsh Government and Northern Ireland Executive have limited influence over activities within the traded sector. Cotiversely,
devolved Governments have a wide range of policy levers available for thrated sectors of the UK economy, wiare dominated by
sources such as transport, residential, commercial and ssnalk industrial emissions. It is therefore important to analyse trends in
emissions for the notraded sectors of the DA inventories.

The segregation of emissions between teddand nortraded sectors is especially important for the Welsh Government where the net
emissions account for the Wales Climate Change Strategy excludes emissions from the traded sectors. Where possiblieeaat for re
source categories, the by source issions are presented with an additional split to show the relative contribution of the traded and non
traded emissions within each DA. The split is calculated by subtracting the traded emissions from the total emissions.

The EU ETS data are based on refdrom operators to UK environmental regulatory agencies which are subject to third party verification

as part of the EU ETS quality assurance process. EU ETS data are available since inception of the scheme in 2005y disifpitesantzd

in this reprt focuses on the EU ETS data from 2008 onwards as there was a notable change in scope of EU ETS emissions between Phase
(2005 to 2007) and Phase Il (2008 to 2012); hence to present trends imat®Ed emissions prior to 2008 would be misleading, &seh

were many more emission sources brought into the EU ETS from 2008 onwards.

The EU ETS scope expanded again in 2013, as Phase Il of the EU ETS commenced, with new emissiciudedrcethereporting

scope. his change brought in new installatis to the EU ETS, and also expanded the scope of reporting on some installations that were
already reporting under Phase II. Overall at UK Jéfelimpact of moving from Phase Il to Phase Il has been small, with additional
emissions mainly within sect®such as chemical production and the iron and steel sector where smallentegmated works are now
included under EU ETS.

The EU ETS reporting format used by operators provides instakgierific emissions and activity data, but does not providessions
allocated to specific source categories used in the UK and DA inventories. There is not alwais-anenelationship between

installations and emission source categories, and therefore the direct comparison between the GHG inventory datB B8dsEU
problematic in some instances. Installations that typically report EU ETS emissions from across more than one Nationat&@mmun
include cement kilns (Business, Industrial Processes) and integrated iron and steel plant (Business, Energy Arahestses). Therefore

in the presentation of the traded/nottraded split for each DA, there is some need to aggregate source emission estimates and present
aoSad Saidayltuaded dath WdtHe BuRiregs? Igtustrial Process and Energy NCsseldttiie overall DA level, there is no
uncertainty from this allocation issue, but at NC level there is some uncertainty as a result of this reporting limitation.

Figures 7 and 8 in each DA chapter show the % traded amttaded emissions for 2008013with Figure 7 showing emissions from all
sectors and Figure 8 showing emissions from Industry. The methodology used to estimate the split between tradedteattedon
emissions by DA is presented in Appendix 4.

End User Inventory

The End User inventorylatates emissions from the Energy Supply sector (electricity, production of refined petroleum fuels, gas and solid
fuel) to the users (end users: Residential, Transport, Agriculture, Public and Business sectors) of treuppbegly(see Figure 9 @ach

DA chapter). This rallocation of the upstream Energy Supply sector emissions to the ultimate consumers of the processed fuels provides a
much better representation of the sect@pecific consumption patterns that can be targeted through climate chandesaergy efficiency
policies, improving the understanding of demaside energy use in the UK economy.

Note that whilst emissions from international transport (aviation and shipping) are excluded from the DA by source irasirtaies (as
they are reprted as memo items), the Energy Supply sector emissions associated with the production of international transport.fuels (i.e
FNRBY dzLBAGNBEY 2Af FyYyR 3I+& SEGNFOGAZY FYR 2Af NBTAY inyeRariest NBE Ay (

The End User estimates are derived from the By Source emission inventories, applying a secondary set of calculationsdatitsecabn
data such as electricity use estimates by DA by sector. For some sectors, the DA estimates of electifetipaserl on proxy data, and
introduce additional uncertainty to the End User inventories. As a result, the DA End User inventory estimates are agstbcgrtater
uncertainty than the By Source estimates and Policy makers must consider this whethadimgl User inventory data.

In particular, the End User emission estimates for each country are associated with higher uncertainty for 1990 duekoothdelziled
electricity consumption data by country available for that year, whereas the estgmdt®tal emissions from 2003 onwards are subject to
lower uncertainty due to the development of the DECGsational energy statistics in the early 2000s. Within the End User inventories,
the overall consumption of electricity by DA are reported by D&EKISt the sector allocations of electricity use are based on data from a
range of statistical sources.

The End User emission estimates at sector level are more uncertain than the country totals, and hence the absolute ddstar End
emission estimatesral reported trends by sector since 1990 should be regarded as indica@tieeEnd User inventories are presented in
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each DA Chapter using National Communication reporting format. The methodology used for estimating the End User emisaains for
DA ispresented in Appendix 3.

Uncertainties in Inventory Estimates

Uncertainties provide an indication of the level of confidence that can be put into the inventory estimates; the highecehriaty, the

less reliable the estimate. Uncertainties can be useprtivide a range within which the estimates may change. Decisions based on these
data should consider this range and allow for it when defining targets and measures. The levels of uncertainty and thesdgases
responsible for the uncertainty alsowmtribute to the identification and prioritisation of inventory improvements research at UK and DA
level.

Uncertainties for estimates of emissions by source for teedlvedAdministratiors for the 208 estimatesare presented in Figure 1.3
below.

Figure 13 Total GHG emissions and uncertainties bgvblved Administration (2013)*
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* error bars represent 2.5 to 97.5 percentile range

UK uncertainties for the GHG estimates in 2@fe (+6%).Uncertainties are calculated 823 (standard deviation)/mean emissions,
which approximates the 95% confidence interapproach shown in Figure labove Uncertaintiesn each of the DA inventories vary
according to the relative contribution to each DA inventory total of emission sources with high uncertainty:

1 UKuncertainty in2013for all greenhouse gases-5%]} low uncertainty due to a high proportion of large industrial sources with
estimates with low uncertainty.

1 Englanduncertainty in2013for all greenhouse gase3-4%]) Overall low uncertainty than the UK inventory because the England
inventory has the highestverall contribution from C&(84% of the total) and the lowest contribution from GHGs that are
dominated by sources with higher uncertainty such as methane (only 9% of the England total) and nitrous oxide (4% of the
England total). The England £#missiors are also mainly from combustion and industrial sources with estimates with low
uncertainty.

1 Scotlanduncertainty in2013for all greenhouse gasgs~14%) Scotland has a notably higher level of overall uncertainty in the
2013 inventory due to thenuch geater contribution to the Scotland total from sources and sinks with significant uncertainties
C2NJ SEIl YLIX S zinvgn®® is éstinyatRdXd be-A7% uncertain (compared to29% uncertain in England) due to a
much higher contribution from LULUGHRusces.In addition, Scotland has a relatively high contribution to its overall GHG total
from methane (16% of the Scotland total) and nitrous oxide (8% of the Scotland total); these inventories are dominated by
sources that are much harder to characteriggth emission factors that are highly uncertafndetailed study has been carried
out in parallel to the compilation of the Scottish GHG inventory to review and improve the uncertainty calculations for the
Scottish inventory.

1  Walesuncertainty in2013for all greenhouse gasgs-5%]) Similar to England, the Wales GHG inventory has a relatively low
overall uncertainty due to thaigh contributionof CQ emissiondrom well-documented emission sources suchhasivy industry
(power generation, oil refiningnd iron and steel productionYhe Wales GHG inventory in 2013 also has a relatively low
contribution from the uncertain sources of methane (~1% of the Wales total) and nitrous oxide (5% of the Wales total).
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1 Northern Irelanduncertainty in2013for all greenhouse gases-12%) The Northern Ireland inventory overall hasedatively
highuncertainty due to the low overall contribution to the emissions total from @@ly 67% of the Northern Ireland total
inventory); the C@inventory is also fatively uncertain (at 8%, compared with 2% for England and 4% for Wales) due to the
contribution of LULUCF sources and also the more uncertain fuel activity data for Northern Ireland compared to other DAs, due
to the greater use of solid fuels and oilseTNorthern Ireland inventory also has the greatest level of contribution compared to
other DAs from both methane (20% of the Northern Ireland total) and nitrous oxide (11% of the total), with high emissions fro
sources where emission factors are subjctonsiderable uncertainty.

Inventory uncertainties can also be considered by gas, where there is a large range in uncertainty due to the differestisaiurc
dominate for each specific greenhouse gas:

1  Emissions of carbon dioxidee typically associatewith the lowest uncertainty due to the high contribution from fuel
consumption sources where the carbon content of fuels is generally very well docum@hgaaiainsource of uncertaintyn
carbon dioxide estimatest the DA level is the lack of detailethd LISOATAO Sy SNHe& ol fl yOSad ¢KS
inventory terms is Scotland, where there is a much greater contribution from more uncertain LULUCF sources,avttilsinks
Northern Ireland carbon dioxide inventory uncertainties are somewligiter than the UK average due to the uncertain activity
data for offgasgrid use of oils and solid fuels outlined above. DA uncertainties in carbon dioxide inventorie8 ar€044%
England, 417% Scotland,-4% Wales and-8% Northern Ireland.

1 Emissons of nitrous oxide are the least certain{5% England,-¥9% Scotland,-80% Wales, -85% Northern Ireland) due to high
uncertainty in estimates for emissions from soils (for fertilizer application and variability of soil types).

Additional details of the uncertainties for each DAgag can be seen in Figure 3 in each DA chapter. The methodology used to estimate
the By Source emissions P is presented in Appendix 2.
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2.1 Overview of Total Emissions

By Source Emissions

Overview

Thegreenhouse gas (GH&hissions for Englandifd990¢ 2013 are presented in Table 2.1 and in the graph in Figutdelow.

Table 2.1: 199€2013England GHG Emiss Inventory (ktCQe)

NC Format 322? 1990 1995 2000 2005 2008 2009 2010 2011 2012 2013 206’10;
Agriculture 40,483 40,483 39,261 36,445 33,541 32,425 32,243 32,446 32,340 31,881 31,709 7%
Business 87,155 86,246 85870 86,915 86,145 81,423 71,490 72,855 68,291 69,603 69,764 16%
Energy Supply 217,172 217,172 171,770 151,197 167,800 161,941 144,154 147,714 140,017 147,651 133,809 31%
Industrial Process 56,801 54,374 46,474 22,647 16,494 14448 9222 9665 8,324 8,332 9461 2%
LULUCF 2,278 2,278 2,384 1,643 -169 -817 737 670 736 -875 877 -0.2%
Public 10,572 10,572 10,453 9,701 8,958 8602 7,390 7,822 7,498 7,461 7,661 2%
Residential 64,060 63,510 65613 72,529 70,414 66,239 63,365 71,255 54,609 62,865 63,056 15%
Transport 101,170 101,170 101,431 105,135 107,730 104,059 99,986 98,781 97,420 96,952 95939 22%
Waste Management 54,077 54,077 55,755 52254 41,725 33,246 28,605 24,879 22,870 20,825 17,922 4%
Total 633,768 629,882 579,011 538,466 532,639 501,564 455,718 464,746 430,634 444,695 428,443 100%
Trends

Figure 2.2 shoathe change in emissions from the Base Year an@ 201he latest year, 2013Total GHG emissions for England show a

steady decreasbetween the Base Yekirand 208 with an overall decrease of 32% over this time.

The2012 to 2013 decreasef emissionsis predominantly driven by a shift fromcoal to renewable energy sources in the power

generation sector

The following list provides an overview of the trend for each NC sector:

1 Energy Supplgector emissions have decreadeyl38% between the Base Year and 30There was a decrease overall

emissions between 2@land 2013. This 9% d®ase was mainly due to a shift from caatl natural gas to renewable energy

sources

1 Waste Managemensecbr emissions ave significatly declined by 6% since the Base Year, largely due to the progressive
introduction of methane capture and oxidation systems within landfill ngemaent. Emissions decreased by 14% betw2012

and 2013

1 Industrial Procesgmissons have decreased significantly since the Base Year byn@8¥y as a result of a declining chemical
and fluorocarbon production industryiowever, enissions significantly increased by 14&tween 2012 and 2013 due to an

increaseof over 20%n emissios from iron and steel works.

1  Transportsector emissions have decreased by 5% between the Base Year and 2013ndomt@ments in efficiency of

transport vehicles despitgrowth in transport demand over the period. Emissions between 2012 and 2013 dedieadé6 due
to asmalldecrease irfuel consumptiorand improvement in engine efficiency.

1 Publicsector emissions have reduced by 28% since the Base Year. This is due to increased energy efficiency measures and the
switch to gadired heating. However, emissions between 2012 and 2013 increased by 3% due mainly to an increase in natural gas

consumption in 2013.

131995 forfluorinated greenhouse gases@ases) and 1990 for all other gases

Greenhouse Gas Inventories for Emgl, Scotland, Wales and Northern Ireland: 12903
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1 Residentialsector emissions haviecreasedy 2osince the Base Yeas a result of a switch from less efficient solid and liquid
fuels to natural gas for heating, and improvements in energy efficidBicyssions between 2012 and 2013 havénsiigncreased
by 0.3% and this generally stable trend is due to the similar annual temperatures in 2012 and 2013 (DECC, 2015b) leading to n
significant changes in emissions from space heating.

1  Agriculturesedor emissions have reduced by%2since the Bs Yeamainly due to reductions in fertiliser use and resulting
nitrous oxide emissions from soils and reduced animal numbers resulting in reduced methane from dairy lvatdevas a
small decrease of 0.5% in emissions from 2012 to 204iBly due alecrease in emissionsdm liming and urea application,
which slightly outweigh increases driven by manure management of swine and enteric fermentation from sheep

1 Businessector emissions have raded by 20% since the Base Yasaa result of reduced emissis in manufacturingniidustry
(led by chemicals, neferrous metals and other manufacturing) through industrial dectmd efficiency improvements.
Emissions have slightly increased by 0.2% between 2012 and 2013 caused mainhcbsaae in emissiorfsom natural gas
combustion partially offset by a decrease in emissions from coal combustion and industr@defhachinery

1 LULUCBector was a source of emissions between the Base Year addg80which the LULUCF sector was a sitiks was as
a result of significant decreases in the conversidtand to cropland and settlementand an increase in grassland carbon
storage. This change to a sink was slowed by increased carbon emissions from cropland activities and the harvesting of some o
the forest carbon stocks. The net sink slightly increased by 0.2% between 2012 and 2013 as a result of small changes in emission:
and removals from grassland (reduced emissions), cropland (reduced emissions) and forest (reduced sink) and beeause of th
absence ofvildfires in 2013.

EmissionPetall

Figure 2.3 shows the emissions split by GHG and highlights the 2.5 and 97.5 percentitef tangetainties The range of uncertainty is
greatest for nitrous oxide emissions. See Appendix 1 for further details omtamtes.

Carbon dioxide is the most common gas emitted for all National Communication (NC) categories except Agnulifvaste. For
Agriculture,methane from livestock and miius oxidefrom soilsare dominant. Br WasteManagementmethanefrom landfills ishe most
important gas(see Figure 2.4).

The dominant emission sources in 30hclude electricity production (28of total GHG emissiongpad transport (2%), residential
combudion for heating and cooking (24), and industrial combtien for heat and electricity in the Business sectord@las shown in
Figure 2.5.

Recalculations

Revisions to the estimates since the last inventory repBati6bury et al2013 have resulted in 8.6% @,970ktCQe) increase in the 2L
estimates forEnglandThe 2006 IPCC GuidelingBCC, 2006)ave been adoptednd supersede the 1996 IPCC Guidelines (IPCC, 1996).
This changéas led to the implementation of updated methodologies and emission factors, inclusion of additional sources and emissions
of Nk, improvements to the global warming potential (GWP) factors uSéik has affected all sectors in the inventdrige most

significant revisions to the 2@lestimates have been for the followirsgib-categories

1. Waste Management (3,729 ktG®increase) New data on landfill methane flaring from site operators and regulators has
improvedmethane recovery data. The method to estimate methane formation within landfills has brg®nved to incorporate
new data The industrial waste water treatment method g/eevised to be consistent with 2006 IPCC Guideiindsa calculation
error identified and corrected, which increased emissions across the time series for this source. Domestic waste watEmttreatm
and sludge disposal estimates have also been revisedriply with the 2006 IPCC Guideliesl to inclué new data from
water companies

2. Agriculture (3,506 ktCé& decreasg Emission factors and methodologies have been updated from the 1996 IPCC Guidelines to
the 2006 IPCC Guidelines. Livestock emissions ttaeeigh the various changés comply with the2006 IPCC Guidelines,
increased whilst emissions from crops have decreased.

3. Business (1,70RtCOe increasq: Implementation of a revised timseries for the group of petroleum fuels that are regarded as
non-energy use (NEU) due to theireum petrochemical manufactulded to an increase in emissions in all years. There has also
been incorporation of Phase Il ETS data which has led to improvements in the completeness and allocation of the inventory fo
chemical sites.

For more details of revisions to GHG emission estimates, see Apgendix

Greenhouse Gas Inventories for Emgl, Scotland, Wales and Northern Ireland: 12903 11



England Aether & Ricard@®EA

Figure 2.1 Total GHG Emissions by NC cotegory for Base Year ta 2013, as kt CO2e, England
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Figure 2.2: Percentage Change and Absoiute (kt CO2e) Change in GHG Emissions by NC: 2012 - 2013 and Base Year (BY) - 2013, England
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Figure 2.3: Total GHG emissions and uncertainties by poll@@i8, England
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Figure 2 4 Tatal GHG Emissions by NC and poliutant, 2013, England
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Traded and NoATraded Emissions

Emissions frm installations in the EU EE&ntribute 38%of total GHG emissions in England in 2038e Figure 2.6 for the Traded/Non

Traded split for each sectofhe main contributors to these tradesinissions are the Energy Sup@ysines&nd Industrial Process

sectors The majority of EU EE®issions are carbon dioxide emissions from large industrial combustion plant, autogenerators, oil and gas
terminals, chemical production, cement and lime kilns, iron and steel works, aluminium and brick manufacture plant.

Emissions from installations incled in the European Union Eseions Trading Scheme (EU EiESE shown a general decrease between
2008 and 2013 (seFigure 2.7)Thedecrease between 2010 and 20dvAs due to a decrease power demandasthe economy dopped.

The significant increase fraded emissions within the Industry sector (see Figure 2.8) is due to increased emissions from iron and steel
works.

Figure 2. 6: Total Traded and Non-Traded GHG Emissions by NC Caregory, 2013, England
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* Industry includes emissions from the NC categories: Industrial Process and Business
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Emissions on aknd UseBasis

In addition to presenting emissions based on direct emissions from processes or combustion of fuels in England, the feoms#iens

Energy Supply sector can agributed to the users of the energy (see Appendix 3 for more details of the End Userdnyvent

methodology). Figure Q.llustrates the difference between the By Source and End User inventory emission estimates and how emissions
from energy supply are attributed to the End User NC categories.

This shows that on an End User b&si2013 the Busness sector had the highesbontribution to England total emissiofsllowed by the
residential andransport sectorsAs illustrated in Figure 2.Englands a net importer of electricity which results in slightly higher
emissionsn England for End Us&448MtCQe) compared to By SourcdZ8 MtCQe) estimates for 2013

Emissions from the Land Use, Land Use Change and Forestry (JahdMBste Management sectors are unchanged betweerBthe
Sourceand End Usermpproaches, since there are no emissifnesn energy use allocated to these sourcEeeEnd Usemcrement within
the Industrial Process sector is limited to the use of fuels in ammonia production (feedstock use of natural gas), awlsiresl &vhere
emissions are allocated to process usgher than combustion)For Agriculture, the increase in emissions usingihd Useapproach is
limited to the emissions from energy use within the sedt®g. gas oil use in mobile machinery)

Amore detailed assessment of emissions by sector is presented bel@adbrof theNational Communicationsectors.
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Figure 29 Sankey diagram showinBy Sourceand End Usel* GHG emission transfers for England in 2qMt CQe)1®
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2.2 Energy Supplpector

Figure 2.10: Overaill Contribution to
2013 GHG emissions, England
Figure 2.11: GHG Contribution to Energy Supply Emissions, 2013, England
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Table 2.3: NC Category Contribution to End
Table 2.2: Change in GHG Emissions from Bose Year to 2013 and from 2012 to 2013, England User Inventory by percentage of Electricity
Base Yearto | Base Yearto | 2012 to 2013 | 2012 to 2013 Production Emissions, England
2013 as % 2013kt as % kt Agriculture 1%
Electricity producticn -33% -56,828 9% -11,355 Business 54%
Gas production -56% -4,873 2% = Industrial Process 1]
Liquid fuel production -18% -2,138 -14% -1,538 Public 5%
Offshore industry -61% -246 -50% -158 Residential 3T%
Fuel production -B4% -19,277 -15% -691 Transport 2%
Energy Supply Total -3B% -83,363 9% -13,842 Exports 0%

Figure 2.12: Total GHG Emissions from Energy Supply, Base Year to 2013, Englond
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Figure 2.13: Emissions and Electricity Production by Fuel Type from Major Supply Emissions, 2008-2013, England
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300K 150K 150K

—
e T o == Fmissions 1A1a [ktCO2e)
Coal, GWh
200K 100K Gas, GWh 1ooK
-
| — MNuclear, GWh
Qil, GWh
: S0K
; . Renewables & Hydro, GWh
100K SOK
\/\/ ;

Ok ——# Ok E E E E

. Mon-Traded Emissions . Traded Emissions

kt COZe

GWh
Emissions of kt CO2e

=

2006

007
2008
2009
2010
2011
2012
2013

*Exports includes emissions from energy production for international aviation, international shipping and exported fuels
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By Sourcé€Emissions

Overview

Figures 2.0 ¢ 2.14 show detailed emissions and trends for the Energy Supply sector. In England, Energy Supply corttfibtne® @l
2013GHG emissions. Energy Supply includes emissions from power generation, refineries, coal mines, solid fuel transforenatigasoil
extraction and processing, other energy industrieise main source of emissions in England within the Energy Supply sector is Electricity
Production at power stations, which accoedtfor 87% ofEnergy Supply emissions in 201&finery emissions accoufar a further 7% of

the EnergySupply sector emissions in 2013

Features of theTrends

Table 22 shows the change in emissions between the Base Year arg] a0d between 2012 and 2018 the sector. Energy Supply

sector emissions have reducegt 38% between theBase Year and 28Hue to increased efficiency in power generation through a switch
from coalfired to gasfired combined cycle gas turbind€CGT) and large reductions in methane emissions from significantly reduced coal
mining activities. Emissn reductions have also been achieved through an increase in nuclear capacity and utilisation in England and the
import of electricity from Wales and Scotland. Energy Supply emissionglbakeased by % between 202 and 2013due mainly to a

shift from malto renewable energy sources in power statiomke spike that can be seen in 2012 is due to an increase in the use of coal,
which reflected the drop in the global price of this commaodity.

In addition, refinery emissions declined by 14% between 20128148 as the sector continued to shrink, with the closure of the Coryton
refinery in mid2012. Emissions of methane from deep coal mining have dropped significantly in 2013 (down 40% on 2012) with the closure
of the Maltby colliery in early 2013 and a ffarcing the closure of the Daw Mill colliery in February 2013.

Sector Detail

Only those emissions arising from-shore installations in England have been included within the English GHG inventory; emissions from
off-shore oil and gas facilities are repo6 R | & & ! garbbri dbxidlke i Bapiedumant gas accounting for over 9%Gof emissions
from the Energy Supply sector in BMs a result of the combustion of fossil fuels.

The mix of generation capacity in England is showkigare 2.13Power gneration in England consists of a high proportion of CCGT
stations a lower proportion of conventional fossil fuel statigaslower proportionof nuclear generation and no hydroelectricity.
addition, England is a net importer of elecitycfrom bothWales and Scotland@’heBy Sourcénventories presentedhere allocate
emissions to the Devolved Administratiomswhichthose emissionare producedand hence the GHG emissions from the power
generated in Wales and Scotland and exported to England meatéd to Wales and Scotlan@spectively.

Traded and Norlraded Emissions

Emissions ithe Energy Supply sector (Figured).are dominatecy Traled (EU ETS) installations w6 of emissions in Energy Supply
from Traded operations; these traded ermiisns are primarily from power stations, refineries and coke ovéns.trends in the traded
emissions reflect those discussed above in the by source inventory.

Emissions on aknd UseBasis

TheEnd Useimventory method reallocates all emissions from the Energy Supply sector on to the final users of the refined / processed
fuels, and hence the Energy SupBlyd Useemissions are zerd.able 2.3 indicates the reallocation of emissions related to the yrton

of electricity to the other sectors. The Business and Residesgttdbrs are the most prominent onegnissions from the production of
electricityhave been reallocated in this way
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2.3 TransportSector

Figure 2.15: Overall Contribution to
2013 GHG emissions, England

Figure 2.16: Total GHG Emissions from Transport, Base Year to 2013, England
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Table 2.4: Change in GHG Emissions from Bose Year to 2013 and from 2012 to 2013, England

Base Year to 2013

Base Year to 2013

2012 to 2013 a5 %

2012 to 2013 kt

as % kt
Road transport -3% -3,045 -1% -707
Other transport -31% -2,423 -6% -325
Aircraft and airports 22% 238 2% 20
Transport Total -5% -5,230 -1% -1,012

Figure 2. 17: GHG Contribution for Transport Emis-
sions, 2013, England
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Figure 2.18: Comparison of End User and By Source for Transport, England
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Figure 2. 20 Road Transport C02 Emissions (vkm basis), England
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By Sourc&Emissions

Overview

Figures 2.15 2.20 show detailed emissions and trends for the Transport sedt@nsport emissions accowttfor 22% of EngliR Qa G2 4
GHG emissions in 201Bransport emissions are dominated by emissions from road transport (93% of all Transport emissioBsviti201

54% of Transport emissions from cars alone). The Transport sector also irsrhuesontributions fronrail (including stationary sources),
national navigation and @stal shippingdomestic aviation andmost significantly, frommilitary aviationand shipping. Emissions from
international aviation are excluded from these estimatesl are reported as memo items to the inventory

Features of the Trends

Table 24 shows the change in emissions between the Base Year arg] a0d between 2012 and 2018 the sector. Total GHG emissions
from the Transport sector iBngland have decreased by on%p Between the Base Year and 3@Espite improvements in efficiency of
transport vehicles, as a result of growth in transport demand and increased affotgalbitiars over the periadEmissions peaked in 2007
and have since declined partly due to improvements in average fuel efficiency of vehicles and the switch from petrol tadiesel

from a reduction in traffic volumes.

Emissions between 2012 and ZXave decreased by 1%. Recent trends for the sector are driven by the changes in emissions from
passenger cars. Although emissions from diesel cars have increased, emissions from petrol have decreased, whichhisevedaib
reduction in emissionbetween 202 and 2013

Sector Detall

There are two approaches used to calculate emissions from Road Transport: fuel saleetssions are constrained to the total fuel
sold within the UK as stated in DUKES (DEC@bp@aEhicle kilometre basisemissions are estimated using vehicle km data and are not
constrained by the total fuel sold, so estimate emissions based on fuel used within the UK. The inventory emission é&stiRaaes
Transport are calculated on a fuel sold basis and are, thereforsistent with DUKES.

Figures 2L9and 2.D show the carbon dioxide emissions from road transport for England based on constrained (to the Digest of UK Energy
Statistics (DUKES) fuel sales) and unconstrained (vehicle kilometre, vkm) approaches. Totaicaidmemissions from the vkm

approachdiffer fromthe estimates constrained to DUKES. Sedifferencesfluctuate year on year but they remain within 2%

difference for England.

These disparities will also be reflected in the trends derived fromwloeapproaches to a different extent. The long term trend (between

Base Year and 2@}Lfor each individual vehicle type is generally similar between the two approaches. The vkm approach indicates that the
overall carbon dioxide emissions from road trangpn 2013 are 6.26 lower than in the Base Year, while the constrained approach

indicates that carbon dioxide emissions have decredsed. ®6 between the Base Yeand 20B.

Emissions on aknd UseBasis

In 2013, he End Useestimateswere 13% higher than th®y Sourcestimates, reflecting the additional emissions from upstream oil
extraction andhe oil refining sectorA small proportion of electricity generation emissions are also attributed tdetik Usefl ransport
sector from electricail use.

The trend inEnd Useemissions (Figure 28) since 1990 showsdecline of 7% to 2013vhich is a larger reduction than reported in the By
Source inventory5%) reflecting the improved energsfficiency of upstream production and refining of deuoil to produce the fuels used
in the transport sector.
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Figure 2.21: Overall Contribution to
2013 GHG emissions, England

Figure 2.22: Total GHG Emissions from Residential, Base Year to 2013, England
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Table 2 5: Change in GHG Emissions from Base Year ta 2013 and from 2012 to 2013, England
Base Year to Base Year to 2012 to 2013 as
2013 as % 2013 kt % 201210 2013k
Aerosols and metered dose inhalers and other household products 213.4% 1,231.9 -0.4% -7.4
Other residential 113.0% 18.0 2.8% 0.9
Residential combustion -3.6% -2,253.7 0.3% 1879
Residential Total -1.6% -1,003.8 0.3% 1914
Figure 2. 23: GHG Contribution for Residentiol Figure 2.24: Comparisen of End User and By Source for Residential, England
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By Sourcé€Emissions

Overview

Figures 2.2 ¢ 2.24 show detailed emissions and trends for the secfiite Residential sector accounted fafz15 2 ¥ 9y 3t I yRQa (2
emissions in 204. The sector comprises emissions from domestic combuséid (of emissions for the residential sector) from heating

and cooking, household products, accidental vehicle fires and hydrofluorocarbon (HFC) emissions from the use of rerostésexd

dose (usually asthma) inhalers. 96% of all residential GHG emissions are from the release of carbon dioxide from the olirstadrc of

fossil fuels (see Figure 3)2

Features of the Trends

Total GHG emissions from the Residential sectdnl€T25) in England have decreased dyly 2% between the Base Year and 30The
recentsector emission trends reflect the meannualtemperatures, with notably higher emissions during the very cold year 2010,
followed by a notable declinia the relatively warm year oR011.Years 2012 and 2013 show similar mean annual temperatures.

Emissions on akEnd UseBasis

In EnglandEnd Useemissions for the Residential sector ax@arly twice as large as the byusoe emission estimates, reflecting the high
consumption of electricity in the sector (Figure 2)2This increases the overalgnificance of this sector in tHend Usemventory to 26%
of the Emland total, compared to just 25 of theBy Sourcénventory total. The trend in Residentiahd Useemissions since 1990 shows
a decline of around 16% to 2043 a result of improvements in energy efficiencyofising combined with the less carbon intensive fuel
mix ofthe electricity generation sector since 1990.
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2.5 BusinessSector

Figure 2.25: Overall Contribution to

2013 GHG emissions, England Figure 2.26: Total GHG Emissions from Business, Base Year to 2013, England
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Table 2 6: Change in GHG Emissions from Base Year ta 2013 and from 2012 to 2013, England
Base Year to 2013 as % Base Year to 2013 kt 2012102013 a5 % 201210 2003 kt
Industrial combustion of fuels -34 3% -25,2207 -1.1% -540.6
Refrigeration and air conditioning 1,205.1% 10,373.7 0.5% 60.8
Use of fluorinated gases T7% 772 -3.0% -33.8
Iron and steel - combustion -24 7% -2,877.3 9.0% 7242
Other business 1,294 7% 256.6 -15.2% -49.4
Business Total -20.0% -17,390.6 0.2% 161.2
Figure 2.27: GHG Contribution for Business Emis- Figure 2.28: Comparison af End User and By Source for Business, England
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By Sourc&Emissions

Overview

Figures 2.8 ¢ 2.28 show detailed emissions and trends for the sector. In EnglamdBtisiness sector contributed 16% to total 2@RG
emissions in England. The sector in 20tcludes emissions from induigl combustion of fuels (8% of Busings emissions) from
manufacturing and construction industry, iron and steel fuel combusti@(dfBusinesemissions), refgeration & air conditioning (26

of Business emissions), arising from losses of HFCs during equipment manufacture, leaks aald akspe#i as HFC emissions from foam
production, firefightng solvents and electronics (¥6of Businesemission$. In 208, 81% of emissionm the Business sectavere carbon
dioxide released from the combustion of fossil fuels wi8%alfrom the use bfluorinated greenhouse gases@ases), predominantly HFCs.

Thecombustion emission estimates in tlBeisiness sector are associated with high uncertainty due to the alessehcomprehensive,
detailedfuel use dataspecific to each DAparticularly for sbid and liquid fuels. Nowombustion emissions are also uncertain due to the

lack of DAspecific data ondgas sources and the use of proxies such as economic indices and population to estimate the DA share of UK
emissions for these sources.

Features othe Trends

Overall Businessector emissions have reduckgt 20% from the Base Year to 2q&8e Table 2.6)These reductions have primarily been
achieved as a result of declining manufacturing and iron and steel industry emiasibifisel switching fronecoal to natural gasDespite
this general decline in emissions, emissions of HFC from refrigeration anaditiatingwere negligible in 1990 and have risen to
account for 18% of the sector total in 2013. Thidue tothe introduction of these gasesaeplacemento CFCs banned by the Montreal
Protocol.

Emissions from the sector have increasatte2011, caused mainly by an increase in the iron and steel sector as tesdeeplantthat
resumed production iipril,2012.

Traded and NoAlTraded Emissins

Emissions in the Industriatdtess sector include significant contributions from installations reporting in the EUHEWS8ver, due to the
lack of detail in the EU ETS datasie, Business and Industriald®ess emidsns are not easy to separate.

The contribution to total aggregate emissions from the traded and-traded sector acrosthe Business and Industrial Processtorsare
presented in Figurg.8 in theOverviewsectiondzy RSNJ 4§ KS OF §S32NEBY aGLYRdzAGNEE O

Emissions on aikEnd UseBasis

In201,9 y 3 £ EnflRIseEmIssions for thdusiness sector arel@% of theby Durceemission estimates, reflecting the high
consumption of electricity for heating, lighting and operating equipment (and therefore share of emissions from electrahiistion) in
the sector.From thisEnd Useperspective, theBusiness sector representd% of total emissionfor England compared to just ¥6of the
by ©urceinventory total.
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2.6 Public Sector

Figure 2.29: Overall Contribution to

2013 GHG emissions, England Figure 2.30: Total GHG Emissions fraom Public, Base Year to 2013, England
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Tahle 2 7- Change in GHG Emissions from Base Year to 2013 and from 2012 to 2013, England
Base Year to 2013 a5 % Base Year to 2013 kt 2012102013 a5 % 2012 to 2013 kt
Public -28% -2,911 3% 199
Public Total -28% -2911 3% 199

Figure 2.31: GHG Contribution for Public Emissions, Figure 2.32: Comparison of End User and By Source for Public, England
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By Sourc&Emissions

Overview

Figures 29 ¢ 2.32 show detailed emissions and trends for the secEmissions from Public sector combustion accdantl.8% of GHG
emissions in England in 2R1AImost 100% of emissions in this sector are from carbon dioxide from the combustion of fossil fuels
(predominantly natural gas).

Note that the emission estimates in the public sector are associated with higgrtainty due to the absence of comprehensive, detailed
DAsspecific fuel use data, particularly for solid and liquid fuels

Features of the Trends

Overall Public sector emissions have reduced stgdditween the Base Year and 20t&h an overall redutton of 28% over the period

(Table 27). This has been achieved through more efficient use of fuels and a switch to gas fired heating across England for many Publi
sector buildings since 1990. Public sector GHG emssslahtly increased between 2012ca2013, due to a slighibcrease in natural gas
consumption in 203.

Emissions on aknd UseBasis
In 2013 EnglandEnd Useemissims for the Public sector are 19d.of the By Source emission estimates (Figure 2.32), reflecting the high

consumptionofSf SOGNAOAGE Ay (KS &S§ 0 iediNdal BEfighandieriiSshds framily8@3te% ik $01BnSERR NI &
Userbasis. The trend iEnd Useemissions since9B0 shows a decline of around%2o 2013
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2.7 Industrial Proces$ector
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