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TECHNICAL APPENDIX TO CHAPTER 14

TECHNICAL APPENDIX

The Committee on Climate Change (CCC) is required (by the Climate Change Act)
to take into account a number of matters when considering its advice in relation to
carbon budgets, including ‘differences in circumstances between England, Wales,
Scotland and Northern Ireland’. This note outlines in more detail the CCC’s approach
to preparing its advice on this matter, which consists of two main activities:

disaggregating emissions projections and disaggregating abatement potential.
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EXECUTIVE SUMMARY

The Committee on Climate Change (CCC) is required by the Climate Change Act to
take into account a number of matters when considering its advice in relation to
carbon budgets, including ‘differences in circumstances between England, Wales,
Scotland and Northern Ireland’. This note outlines in more detail the CCC’s approach
to preparing its advice on this matter, which consists of two main activities:

disaggregating emissions projections and disaggregating abatement potential.

In analysing the expected level of future emissions in Wales, Scotland and Northern
Ireland, the CCC has focussed on disaggregating DECC energy projections of direct
CO, emissions from residential, industry and services sectors. Emissions projections
for road transport, non-energy CO, (land use, land use change and forestry), and
non-CO, gases have been derived using other sources which are available for the
three devolved nations and England. There are a number of sources of emissions
which are not covered by the CCC’s disaggregated emissions projections. Therefore,
as it does not provide enough information with which to establish the scale of the
challenge to meet future emissions reductions targets each of the devolved
administrations, along with the greater level of uncertainty involved, the CCC has
refrained from compiling indicative carbon budgets for each nation.

Also as part of their advice on differences in circumstances between England and
the devolved nations, the CCC carried out an analysis of the geographic distribution
of abatement potential identified in the extended ambition scenario in 2020. Results
from MACC analysis in buildings, industry, road transport, agriculture, land use and

forestry, and waste sectors have been disaggregated.

The CCC’s analysis of disaggregated emissions projections and abatement potential
has highlighted the differences in circumstances influencing current and future
emissions profiles in Wales, Scotland and Northern Ireland. It also identified areas
where there are likely to be opportunities for significant emissions reductions in each
nation. It is important to note, however, the limitations of this initial analysis and the
CCC has identified areas where improvement is desirable in order to provide a more
robust set of results. These are issues that the CCC is keen to explore in the future,
and will work closely with officials in the devolved administrations when doing so.
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1. INTRODUCTION

The Committee on Climate Change (CCC) is required by the Climate Change Act to
take into account a number of matters when considering its advice in relation to
carbon budgets, including ‘differences in circumstances between England, Wales,
Scotland and Northern Ireland’. This note outlines in more detail the CCC’s approach
to preparing its advice on this matter. The approach is split into two main activities:
disaggregating reference emissions projections and disaggregating abatement
potential. The CCC has also published its consideration of the economic and fuel
poverty® impacts of carbon budgets in the devolved nations but this is not considered
here.

The approach to disaggregating emissions projections and abatement opportunities
is not a full bottom-up approach, which would have required considerably more time,
data and resource than was available in preparing the CCC'’s first report. Rather, it is
principally a top-down approach and, as such, uncertainty in the emissions baseline
and in the abatement potential increases significantly when compared to UK level
results. Due to this greater level of uncertainty, the CCC has avoided the formulation
of indicative carbon budgets for Wales, Scotland and Northern Ireland at this time.
Further work would be necessary to assess the scope for creating national carbon

budgets, should these be required.

! For more information on fuel poverty modelling, please refer to BRE (2008) Potential effects of the
CCC'’s proposed carbon budgets on fuel poverty. Available at: www.theccc.org.uk/reports/supporting-
research.



http://www.theccc.org.uk/reports/supporting-research
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2. DISAGGREGATED REFERENCE PROJECTIONS

Purpose and background

To formulate UK carbon budgets, the CCC has developed, in collaboration with the
Department for Energy and Climate Change (DECC) using their Energy and
Emissions Model®, a set of ‘reference projections’ of energy demand and CO,
emissions®. Reference projections establish the likely scale of the challenge of
meeting carbon reduction targets in the future. There is no equivalent model
available to project energy demand and emissions for the devolved nations of the UK
individually, therefore, the CCC has disaggregated a range of outputs from the
DECC model and has used other sources of disaggregated emissions projections to
inform the analysis of the expected level of future emissions in the three devolved

nations of the UK.

2.1 DISAGGREGATED CO,; EMISSIONS PROJECTIONS

Overview to approach

The CCC has devised an approach to the disaggregation of DECC model
projections, based upon the recommendations of Oxford Economics in their review
of the DECC Model*. The CCC has focussed on disaggregating DECC energy
projections of direct CO, emissions from residential, industry and services sectors in
the CCC’s central reference scenario. Emissions projections for road transport, non-
energy CO; (land use, land use change and forestry), and non-CO, gases have
been derived using other sources which are available for the three devolved nations

and England.

2 Hereafter the DECC model.

® These projections are detailed a technical annex for Chapter 3, The Committee on Climate Change
reference emissions projections. Available at: www.theccc.org.uk/reports/technical-appendices

* Oxford Economics (2008) Review of the BERR Energy Demand Model. Available at:
www.theccc.org.uk/reports/supporting-research



http://www.theccc.org.uk/reports/technical-appendices
http://www.theccc.org.uk/reports/supporting-research
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There are a number of sectors and sources of emissions which are not covered by
the CCC’s disaggregated emissions projections, therefore, these disaggregated
projections do not offer a complete picture of future emissions trends in Wales,
Scotland and Northern Ireland and should not be treated as such.

The approach to disaggregating DECC model outputs follows four key steps, which

are shown in Figure 2.1 and are as follows:

1. Calculate each nation’s expected share of UK energy demand from the DECC
model in each sector using nation-specific output (for industrial sub-sector and

service sectors) and household numbers (for residential sector) forecasts.

2. Compare the share of energy demand with historic energy consumption
statistics for each nation by sector then adjust this figure according to what the
latest historical data implies about the relative energy intensity of the nation’s

output/household demand for each type of energy.
3. Convert energy demand into CO, emissions.

4. Scale the national outputs to match NAEI outputs for each sector for all

energy types.

Data sources and limitations

As this is mainly a top-down approach, assumptions are made about how UK trends
in energy demand are applied to the devolved nations and it is important to note that
this limits the accuracy of the projections. The first step, for example, assumes that
the energy intensity per household/per unit GVA follows the same trend in each
devolved nation as it does for the UK as a whole. This is unlikely to be the case and
by adjusting the results to take into account historical energy consumption (step 2),
the approach corrects for any differences in energy demand, e.g. the tendency for
greater use of heating oil rather than gas for heating homes in Northern Ireland.
However, it does not reflect expected changes in the future in the relative energy

consumption in each sector.
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The approach uses DECC regional energy consumption statistics®, which have
certain limitations; in particular that the data are not fully consistent with the Digest of
UK Energy Statistics (DUKES) which form the basis of DECC model energy demand
inputs, nor with the National Atmospheric Emissions Inventory (NAEI) with which we
have chosen to be consistent. Other limitations include: gas demand statistics in
Northern Ireland are not included in the DECC statistics, some energy demand
relating to large industrial plant is unallocated, and the consumption data are not
presented below broad sector level. Whilst the CCC has made adjustments to the
data, where deemed appropriate, it has not been possible to eliminate all the data

limitations.

Other sources of emissions (e.g. NTM, CEH and AEA projections modelling) may
have associated limitations which the CCC has not attempted to correct in this

analysis.

Policy Impacts

It is important to note that CCC reference scenario projections include the carbon
savings associated with existing policies. Policies included are those in the UK
Climate Change Programme (2006) and are listed in Chapter 3: The first three
budgets (Table 3.1) of the CCC’s main report. Whilst the CCC recognises that there
may be cases where policies are expected to deliver a greater/lesser impact or
where certain policies are not implemented in the same way in certain areas (e.g.
building regulations differ between England and Wales, Scotland and Northern
Ireland and so will result in different levels of savings in each region), any differential
policy impacts were not considered as part of this analysis. A more detailed
consideration of how policy impacts might differ between the nations could form part

of the development of the approach to disaggregating emissions projections.

As noted above, the CCC has used DECC model outputs in residential, industry and
service sectors and the results of this analysis is detailed in the following sections,

followed by road transport and land use change and forestry emissions.

® DECC Regional Energy Consumption Statistics available at:
http://www.DECC.gov.uk/whatwedo/energy/statistics/regional/index.html. Please note that the 2005
data have subsequently been revised and the version used for this analysis is no longer available on
the DECC website.



http://www.berr.gov.uk/whatwedo/energy/statistics/regional/index.html

TECHNICAL APPENDIX TO CHAPTER 14

Figure 2.1 Flow diagram of approach to disaggregating DECC model projections
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Residential sector

In the DECC model, UK energy demand in the residential sector is driven by several
factors, including the number of households, household disposable income, energy
prices and winter temperatures. Gas and electricity demand are forecast using
econometric modelling techniques, whereas other fuels are estimated using

historical data trends.

To estimate future residential emissions in the devolved nations, the first step
involves apportioning UK projected energy demand data between the nations using
the projected share of the number of households in each nation for each fuel — coal,
gas and oil. The CCC’s household projections show that although total number of
households is rising in each nation, the share of UK households is falling in Scotland
and Wales, which suggests that emissions would fall slightly faster than for the UK
as a whole if emissions per households changed at the same rate, which is our

implicit assumption.

Chart 2.1.a Projected number of households — Wales, Scotland and Northern
Ireland, 2006 - 2022
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projections.
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Chart 2.1.b Projected share of UK households - Wales, Scotland and Northern

Ireland, 2006 — 2022

10%
9%
8%
7%
6%
5%
4%
3%
2%
1%
0%

share of UK households (%)

2006

2008

2010

2012

2014

2016

2018

2020

2022

—\Nales

Scotland

== Northern
Ireland

However, using the share of households to disaggregate final energy demand does

not capture the differences in fuels used to heat homes. To capture these

differences, the CCC has used regional energy consumption statistics® for the

residential sector to adjust the results produced by the disaggregation using

household numbers. Table 2.1.a shows the adjustment factors that were applied and

show that, for example, in Northern Ireland, gas consumption statistics are 10% of

the residential energy demand estimated by step 1 of the disaggregation whereas oil

consumption is over 14 times greater. This reflects the fact that a much smaller

proportion of homes in Northern Ireland (around 12%) are connected to the mains

gas network.

® In addition to these statistics, data on gas sales in Northern Ireland were provided by AEA.

11
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Table 2.1.a Adjustment factors applied to disaggregated residential energy demand
projections, by nation, by fuel
Petroleum

Natural Gas Solid fuels
products

England 1.10 0.7 0.7
Scotland 1.05 0.95 2.10
Wales 1.05 1.50 2.20
Northern Ireland 0.10 14.15 4.05

Total 1.05 1.10 1.00

Note: Manufactures fuels and coal energy consumption statistics have been combined.
Source: CCC calculations based on regional energy statistics and DECC model

As the regional consumption statistics are not fully compatible with the DECC model
inputs, i.e. the total for all fuels in the residential sector is greater than that in DUKES
for 2005, the total estimated emissions in the residential sector in each nation is
higher than the NAEI. Therefore, the results have been scaled down slightly to match
the UK total based on results from the disaggregated NAEI for 2005 and 2006; each
subsequent year in the projections period is adjusted using the same proportion (the
average of the 2005 and 2006 adjustments). The disaggregated residential

emissions projections are shown below’, these show:

e Total UK direct emissions from the residential sector are estimated to fall by
19% in the period 2006 to 2020.

¢ Residential emissions in Scotland and Wales are expected to fall
proportionately more than the UK average, by 24% and 25% respectively, in
the same period. These trends are the result of the falling share of UK
households and the slightly higher dependence on other fuels in Wales and

’ Please note that the residential results differ slightly from those published in Chapter 14 of the
CCC'’s report due to a data correction. This predominantly affects the results for Northern Ireland.
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Scotland, demand for which is expected to fall faster than gas in the DECC

model.

e Emissions in Northern Ireland fall by an even greater proportion (35%), largely
due to the fact that coal and heating oil play a far greater role in the energy
demand in this sector and demand for these fuels are expected to fall more
rapidly than gas in the DECC model. Further investigation is required to
assess whether these trends are practical in Northern Ireland, e.g. for the UK
average household, greater uptake of gas offsets the reduction in demand for
other fuels, however, this is unlikely to be feasible in Northern Ireland as the
gas network does not currently have the capacity. We have not included any
assumption of how the gas network in Northern Ireland will be developed over

the projections period.

Chart 2.1.c Residential CO, emissions projections — Wales, Scotland and Northern
Ireland, 2006 — 2022
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Table 2.1.b Residential CO, emissions projections - Wales, Scotland and Northern
Ireland, 2006, 2010, 2015 and 2020

MtCO, 2006* 2010 % change
2006 -
2020
72 6.4 6.0 5.4 24%
43 39 36 33 25%
M 2.9 24 2.1 18 -35%
Ireland

*As per disaggregated NAEI (2008)

Industry and services

Energy demand in the industry component of the DECC model, covering nine
different industrial sub-sectors, is driven by sector output, the relative price of energy
and trend efficiency gains. Service emissions (including public and commercial
sectors) are modelled separately by the DECC model but will be considered

alongside industry projections as the approach to their disaggregation is similar®.

Energy demand projections for industry and services have been split using regional
output projections® for each of the industrial sub-sectors in the DECC model and
public services and commercial sectors. This approach captures the differences in
the economic structure of each nation and how these are expected to change over
time. The shares used in 2005 and 2020 are shown in Table 2.1.c below.

8 Energy demand outputs for the agriculture sector and from off road vehicles are also included under
‘industry and services’ because regional energy statistics include them. Agriculture energy demand
has been disaggregated using each nation’s share of agriculture CO, emissions (using the average of
2000-2006 NAEI emissions); the share remains constant over the period.

® Provided by Oxford Economics. These are consistent with the UK manufacturing GVA forecasts
used in the CCC'’s reference projections modelling for the UK as a whole.

14
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Table 2.1.c Oxford Economics regional output forecasts (% share of UK total gva) —
Wales, Scotland and Northern Ireland, 2005 and 2020

Iron & Steel
. .-----
Products

Engineering

metals

Mineral

vehicles

Food, Drink &
Tobacco

Textiles,
Leather 9 9.1 2.6 2.4 3.1 1.4
Clothing

L ------

Other

manufacturing

Public Services

L ------

Source: CCC calculations based on Oxford Economics modelling for the CCC

15
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As for residential energy demand, the sum of all industrial and service sectors’
demand (by fuel) is then adjusted to match the demand for each fuel in each nation
given in the regional consumption statistics®. This proportional adjustment is applied
to each subsequent year in the projections series. The adjustment factors applied

are shown in table 2.1.d.

Table 2.1.d Adjustments made to disaggregated fuel consumption data to reflect

historic fuel demand profile, by nation, by fuel

_ Petroleum
Natural Gas Solid fuels
products
0.95 1.65 .

England

Scotland 1.20 1.65 1.90
Wales 1.15 3.30 1.30
Northern Ireland 0.07 2.60 1.55

Total 0.95 1.80 1.00
Source: CCC calculations based on regional energy statistics and DECC model

The limitations associated with using regional consumption statistics for industrial

and services sectors should be noted:

e Regional fuel consumption statistics are not split into the industrial sub-
sectors of the DECC model, therefore the analysis assumes that the relative
composition of energy demand (i.e. between oil, coal, gas and electricity) at
the regional level is consistent across the range of industry sub-sectors over
time, which is unlikely to be accurate.

e The regional energy consumption statistics for ‘industry and commercial’
sectors are not entirely consistent with the activities included in the DECC
Energy model ‘industry’ emissions projections. To ensure a ‘good fit' with
energy consumption and emissions in 2005, CCC adjusted the energy

% An estimate of gas consumption by industrial and commercial consumers was provided by AEA.

16
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consumption data to match coverage of the DECC model as closely as
possible. This included removing fuel consumption by energy industry own
use (i.e. refineries) and marine navigation™*.

e Some industrial plant are unallocated in the regional data due to commercial
sensitivity issues and therefore the adjusted industry figures underestimate
energy demand in some cases, this is particularly true in Wales where some
large plant are not included in the statistics. It should also be noted that solid
fuels total is considerably higher in the regional statistics than in DUKES, it
was not possible to remove this inconsistency from the regional energy
consumption statistics. As solid fuels make up a relatively small proportion of
all fuels, the total for all fossil fuels is only 1% higher than the equivalent
DUKES figures, with gas and oil demand being slightly underestimated.

Once the disaggregated energy demand projections are adjusted, they are
converted into carbon dioxide using emissions factors?. When comparing the results
of the emissions projections it was found that there was a significant gap (of around
35 MtCO,) between these and DECC model industry and services outputs. This is
due to reference emissions projections for industry including not only energy
consumption but also process emissions and emissions related to manufactured
gases (which are not recorded by the regional consumption statistics and therefore
excluded in steps 1 and 2). Therefore, an additional adjustment has been made to
match the disaggregated projections to the total. As for the residential sector, this
has been achieved by scaling the results to the disaggregated NAEI in 2005 and
2006 and applying the same scaling (using the average of the two years) over the
whole projections period. The results are shown in Chart 2.1.d below and show:

e UK CO; emissions in industry and service sectors in the central scenario rise
by around 2.5% between 2006 and 2020.

' Energy consumption data for refineries were provided by AEA, marine navigation adjustment was
calculated by the CCC using NAEI statistics.

12 Single emissions factors are used for natural gas, coal and oil. This may lose some accuracy as
other fuels included in the energy demand figures are not converted using individual emissions
factors, e.g. coke or domestic heating oil. The emissions factors are assumed to be constant over
time.

17
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e Wales’s emissions projections show a 10% rise over the period to 2020 and
falling again by 2022. Throughout the period, Welsh emissions remain stable

as a share of the UK total at around 11%.

e Scotland’s projected emissions fall steeply to 2008 then more gradually,

resulting in a 7% decline between 2006 and 2020.

e Northern Irish emissions remain fairly stable at around 2% of the UK total,
rising by 5% between 2006 and 2020.

Chart 2.1.d Disaggregated industry and service emissions - Wales, Scotland and
Northern Ireland, 2006 — 2022
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Table 2.1.e Disaggregated industry and services CO, emissions projections (MtCOy)
— Wales, Scotland and Northern Ireland, 2006, 2010, 2015 and 2020

2006* 2010 % change
2006 - 2020
11.7 12.3 12.6 12.8 10%

9.0 8.7 8.6 8.4 7%
Northern Ireland 2.3 2.3 2.4 2.5 5%

*As per disaggregated NAEI (2008).

Note: Please see Annex 1 for the full list of IPCC source categories included in Industry and

Services emissions projections.

Road transport

For the road transport sector, the CCC used outputs from the Department for
Transport’s National Transport Model (NTM) covering Wales and Scotland, rather
than disaggregating DECC model outputs. The NTM model provides projections of
key indicators for surface transport using a bottom-up approach based on observed
traffic data. However, the NTM model is GB-wide and does not cover Northern
Ireland, therefore we calculated Northern Ireland’s emissions based upon DECC
regional fuel consumption statistics for road transport in Northern Ireland. As
Northern Ireland’s fuel consumption represents approximately 4% of GB
consumption, an equivalent share of GB emissions has been apportioned to
Northern Ireland in each period, this assumes that road transport emission in
Northern Ireland grow at the same rate as in Great Britain.

19
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Table 2.1.f Road transport CO, emissions projections (MtCO,) - Wales, Scotland
and Northern Ireland, 2006, 2010, 2015 and 2020

- 2006* 2010 2015 2020
10. 1 9. 1 9.2 9.9

6-1 5.4 5.5 6.0
Northern Ireland 4.8 3.9 4.1 4.4

*As per disaggregated NAEI (2008)

Note: The NTM generates its forecasts using a baseline for 2003 which is not consistent with
the NAEI. The CCC has used NTM forecasts without calibrating these to NAEI statistics,
which means that for 2006, emissions from road transport are slightly lower than in the

NAEI. It should be noted that this inconsistency may make the forecasts less accurate.

Source:; DfT and CCC

Land use, land use change and forestry

The CCC has included CO, emissions relating to land use, land use change and
forestry (LULUCF) categories in its reference emissions projections. LULUCF
emissions projections are produced by the Centre for Ecology and Hydrology (CEH)
and are available by nation'®. The CCC has used ‘mid’ scenario projections from
their 2008 report, consistent with the latest disaggregated inventories. Whilst there
are a number of uncertainties associated with the CEH projections methodology, the
CCC has not attempted to modify the projections. It should be borne in mind,
however, that estimating both the current and future level of emissions from LULUCF
activities carries a higher level of uncertainty than those related to energy
consumption.

¥ CEH (2008) Inventory and projections of UK emissions by sources and removals by sinks due to
land use, land use change and forestry. Available at:
http://www.edinburgh.ceh.ac.uk/ukcarbon/reports.htm

20
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Table 2.1.g Projected CO, emissions/removals from land use, land use change
and forestry, Wales, Scotland and Northern Ireland (MtCO) — 2006, 2010, 2015 and
2020

I
-4.5 4.1 2.6 -1.3
-0.3 -0.2 -0.17 -0.02

*As per disaggregated NAEI (2008).

2010 2015 2020
0.3 0.7

-0.04

Source: CEH (2008)

2.2 DISAGGREGATED NON-CO2 PROJECTIONS

Non-CO; projections are produced as part of a Defra contract’* and have recently
been updated. Emissions projections are disaggregated for England, Wales,
Scotland and Northern Ireland as part of the contract and the CCC has used these
disaggregated outputs in the reference projections. For Industry and services and
agriculture sectors, these emissions have been adjusted to match the IPCC
categories used in the DECC model so differ slightly from the published projections,
which are shown by National Communication sector. The projections have been
converted into CO, equivalents. As for CO, emissions projections discussed in
section 2.1, emissions of non-CO, gases for the power sector, offshore, refineries,
industrial processes and water, air and rail transport have been omitted from this

analysis (see section 2.4 below).

 AEA (forthcoming), Projections of non-CO2 Greenhouse Gases to 2050, Defra project ED05478.

21
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Table 2.2.a Non-CO, emissions projections (MtCO,e) — Wales, 2006, 2010, 2015
and 2020

- 2006 2010 2015 2020
----

Industry and

services

Agriculture

Waste

Table 2.2.b Non-CO, emissions projections (MtCO,e) — Scotland, 2006, 2010, 2015
and 2020

----

Industry and

services

Agriculture

Waste

22
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Table 2.2.c Non-CO, emissions projections (MtCO,e) — Northern Ireland, 2006,
2010, 2015 and 2020

- 2006 2010 2015 2020
0.14 0.14 0.14 0.13

Industry and
services

0.10 0.10 0.10 0.10

0.19 0.21 0.24 0.25
4.6 5.24 4.99 4.89
0.0002 0.008 0.006 0.008
0.78 0.86 0.81 0.78

Total Non-CO, 5.93 6.56 6.28 6.16

Source: AEA (forthcoming) and CCC calculations

2.3 OMITTED SOURCES/SECTORS

The CCC’s disaggregation of reference emissions projections does not provide
complete coverage of all emissions sources, the sectors included represent between
55% and 70% of each nation’s emissions in 2006. The main omission is that of the
power sector, which contributes more than 30% of each nation’s annual CO,
emissions. These emissions have been omitted because it would be somewhat
arbitrary to disaggregate without detailed information on likely plant retirement and
assumptions on where future power plant will be located. Other sources have also
been omitted for reasons relating to data availability and/or lack of an appropriate
methodology, including refineries, offshore, some industrial processes and rail, water
and air transport. It may be possible to include these sources in future work on
emissions projections for the DAs.

It is also worth noting that emissions from the power sector, refineries and offshore
emissions are covered by the EU Emissions Trading Scheme (ETS) so the net
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carbon account for these sectors is applied at the UK level and therefore the main

policy lever is not entirely devolved to the national authorities.

2.4 DISAGGREGATED GHG EMISSIONS PROJECTIONS — TRENDS

As the projections do not provide complete coverage of all GHG emissions in each
nation, it does not provide enough information with which to establish the scale of the
challenge to meet future emissions reductions targets that have been established in
each of the devolved administrations. However, major source sectors are included
and the future trends of these will be crucial to the progress towards meeting these
targets. As the majority of emissions concerned relate to activities in non-traded
sectors, it can be broadly considered as a non-traded set of emissions projections -
notwithstanding that industry emissions, to the extent that these are produced by EU

ETS installations, must be adjusted to take trading into account.

Table 2.4.a Reference emissions projections (MtcO.e) — Wales, 2006, 2010, 2015
and 2020

% change

2006-2020

21.4 21.5 22.0 22.6 6%
Non-CO, 7.4 7.8 7.5 7.5 2%
Total GHG 28.8 29.3 29.6 30.1 5%
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Table 2.4.b Reference emissions projections (MtCO.e) — Scotland, 2006, 2010,
2015 and 2020

2006 2015 2020 % change
2006-2020

Non-CO, 8%

= -----

Table 2.4.c Reference emissions projections (MtCO,e) — Northern Ireland, 2006,
2010, 2015 and 2020

2006 2015 2020 % change
2006-2020

Non-CO, 4%

= -----

Note: GHG emissions shown include the sectors discussed above — residential, industry and

services, road transport, agriculture, lulucf and waste.

2.5 ALTERNATIVE CO; PROJECTIONS FOR WALES, SCOTLAND AND
NORTHERN IRELAND

As well as using the DECC energy model projections, the CCC commissioned
Cambridge Econometrics (CE) to produce alternative reference projections™. CE

> For more information on alternative projections see Cambridge Econometrics (2008) Projections of
UK CO, emissions and assessment of the economic impacts of carbon budgets. Available at:
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has presented disaggregated CO, emissions projections for England, Wales,
Scotland and Northern Ireland, using a similar top-down approach, based upon
regional fuel use data in the regions collated for the REEIO project™® and their own

regional economic forecasts.

As these projections are not calibrated to the disaggregated NAEI, the starting points
differ between the two sets of projections. Some differences also exist in the
coverage in sectors in each model. Notwithstanding these differences, emissions for
energy-related CO, emissions, i.e. road transport, residential, industry and service
sectors, can be reasonably compared and appear to follow a similar trajectory in
Scotland and Northern Ireland, whilst Wales appears to have a different trajectory
which is largely attributable to the different treatment of energy intensive industry
emissions in the two methodologies; the CCC’s disaggregation takes account of
projected output forecasts at industry sub-sector level, while the CE approach uses

aggregate manufacturing growth forecasts to drive emissions trends in each nation.

Chart 2.5 Disaggregated CO, emissions projections using CCC and CE methods —
Wales, Scotland and Northern Ireland, 2006 — 2022

30
25 +—=
20 =< —— REF Scotland
o — REF Wales
O 15
= = REF N. Ireland
10 +—— = = CE Wales
5 . e e e e e e - e e = = = - CE Scotland
= = CE N. Ireland
0
[{e] (e] o N < (o] ee] o N
o o — — — — — (9N (9N]
o o o o o o o o o
N AN AN N N N N N N

Note: these projections cover residential, industry, services and road transport emissions, as

discussed in section 2.1.

www.theccc.org.uk/reports/supporting-research/. For a comparison of the DECC and CE models see
Alternative reference projections: DECC Model and Cambridge Econometrics MDM-E3, available at
www.theccc.org.uk/reports/technical-appendices/

'® For more information on REEIO please visit: www.wwilearning.org.uk/scpnet/tools/reeio/
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26 LIMITATIONS TO THE APPROACH AND FURTHER DEVELOPMENT
REQUIRED

Limitations and main areas of uncertainty are mentioned in the discussion above.

These include:

e Top-down disaggregation of UK-level results rather than bottom-up modelling
based on observed energy and emissions trends in each devolved nation;

assuming that UK trends in energy demand drive those in each nation.

e Totalled regional data often does not match the UK total, meaning that a

number of adjustments were required.

e Regional energy consumption statistics do not provide a complete, detailed
picture of demand, e.g. sub-sector energy consumption information, with
which to establish historic trends in energy intensive industries. Adjustments

to this data were required to establish a better match to DECC model inputs.

e Lack of consistency between the NTM baseline and NAEI data, and the
absence of Northern Ireland forecasts, mean that road transport emissions

projections are unlikely to match future outturns.

27



TECHNICAL APPENDIX TO CHAPTER 14

3. DISAGGREGATED ABATEMENT POTENTIAL

The CCC identified cost-effective abatement potential primarily by using the results
of marginal abatement cost curve (MACC) modelling. MACCs provide an
assessment of emissions reduction potential across a range of measures at a given
point in time. They show the level of abatement potential for each measure, and the
associated cost per tonne of CO, The CCC has developed an economy-wide MACC
for the UK which draws together sectoral MACCs for residential buildings, non-
residential buildings, industry, transport and power generation. The sectoral and
economy-wide MACCs relate to 2020. The starting point for our MACC analysis is to
identify technical potential that would be available if there were no emissions
reduction constraints. These results have subsequently been adjusted to take into
account that there are likely to be constraints to implementing the maximum
technical potential of a given measure, due to inertia, lack of information, hidden
costs, etc. This adjustment has in part been informed by the CCC’s assessment of
the social research evidence base.

Using results from the MACC analysis, the CCC has compiled two sets of budgets —
labelled the Interim and Intended budgets - which are based on varying levels of
abatement potential identified under three different MACC scenarios, categorised as
the current, extended and stretch ambition scenarios:

e The current ambition scenario includes identified measures which would cost
less per tonne than the forecast carbon price, and/or which are covered by
policies already in place.

e The extended ambition scenario incorporates more ambitious but still
reasonable assumptions on the penetration of energy efficiency improvements
and a number of measures which would cost appreciably more per tonne of
carbon abated than the predicted carbon price, but which are important
stepping stones on the path to 2050.

e The stretch ambition scenario adds further feasible abatement opportunities
for which at the moment no policy commitment is in place, including more
radical new technology deployment and more significant lifestyle adjustments.

As part of their advice on differences in circumstances between England, Wales,

Scotland and Northern Ireland, the CCC carried out an analysis of the geographic
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distribution of abatement potential identified in the extended ambition scenario,
which relates most closely to the Interim budget, which requires a reduction of 34%
in UK GHG emissions in 2020 from 1990 levels. The extended ambition scenario is
also consistent with the Intended budget, which requires a 42% reduction by 2020,

with increased purchase of EUAs and offset credits.

3.1 APPROACH AND RESULTS —BY SECTOR

In constructing the bottom-up MACC models, the CCC has established a range of
methodologies for disaggregating emissions reductions between the three devolved
nations and England. The disaggregation methodologies do not constitute nation-
specific MACCs in their own right, but are a way of estimating the distribution of total

UK abatement between the devolved nations and England.

Results from MACC analysis in buildings, industry, road transport, agriculture, land
use and forestry, and waste sectors has been disaggregated to estimate likely
savings in Wales, Scotland and Northern Ireland in 2020. As with reference
emissions projections, power sector abatement potential has not been disaggregated
as this would require assumptions to be made about the location of new plant and
renewables, which would be an inherently uncertain exercise given current

resources and information.

Buildings

The CCC commissioned the Buildings Research Establishment (BRE) and AEA to
develop a set of MACCs for measures to reduce carbon emissions from existing
residential and non-residential buildings'’. The models use information on the
current stock of buildings, largely based on English data, and how it is expected to
change over time to estimate the potential there is for each type of energy efficiency
measure included in the model in the budget years.

In order to split the savings between nations, the models use energy consumption

statistics to determine current share of energy demand in domestic and non-

' For more information on the MACC models for buildings, please refer to technical appendices and
supporting research for Chapter 6 of the CCC’s report. Available on the CCC’s website.
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domestic buildings. In the domestic model, the share of energy consumption of all
fuels in the residential sector is used whilst in the non-domestic model, different
shares are used depending on which fuel the measure relates to, i.e. where
measures are related to electricity consumption, e.g. lighting and appliances, each
nation’s share of UK electricity consumption in the non-domestic sector is used to

estimate the shares of abatement potential.

Table 3.1.a Abatement potential in domestic and non-domestic buildings in 2020
(MtCO,) — UK, Wales, Scotland and Northern Ireland

1 0.35 12

Direct 0.6

Indirect 0.7 1 0.35 13
Domestic
buildings Total 1.3 2 0.7 25
Share of UK
5% 8% 3% 100%
total
Direct 0.5 0.8 0.1 7
Indirect 0.2 0.4 0.1 4
Non-
domestic
Total 0.7 1.2 0.2 11
buildings
Share of UK
6% 11% 1% 100%
total
Total 2 3.2 0.9 36
All buildings
Share of UK
6% 9% 2% 100%
total

Note: Direct savings are reductions in emissions relating to consumption of fossil fuels in

buildings (i.e. not electricity, which are ‘indirect’).
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This approach uses current energy demand to determine the share of abatement
potential but this does not capture how demand may change over time (e.g. due to
different growth of household numbers, as discussed in section 2.1), or other factors
which will influence the scope of abatement potential in buildings. For example, the
condition of the housing stock is a key determinant of the potential to implement
certain energy efficiency measures and how this differs from England in Wales,
Scotland and Northern Ireland has not been taken into account in the

disaggregation.

Industry

In coming to a view on the level of industrial abatement potential, the CCC has used
DECC’s ENUSIM model, which AEA has updated for the CCC requirements. The
model considers in excess of 1000 measures for reducing emissions from industrial
energy use in broad industrial sectors and generates an industry-wide MACC?8,

Disaggregating the savings in industry and commercial sectors in the Enusim model
has been done using GVA shares using the latest regional gva data, which assumes
that the potential for abatement is related to the relative size of each sector in each
nation. However, this does not take into account differences in the current level
efficiency of plant or the number and size of plant in each nation (measures may be
more cost-effective when applied to one large plant rather than several small plant).
The overall share of UK abatement is a combination of the relative size of each
industrial sector in each nation and the contribution that each sector is expected to

make to overall abatement.

'8 For more detail on CCC'’s use of the Enusim model, please refer to supporting research for Chapter
6. Available at: www.theccc.org.uk/reports/supporting-research/
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Table 3.1.b Abatement potential in industry®® in 2020 (MtCO,) — UK, Wales,

Scotland and Northern Ireland

Direct abatement

Indirect abatement 0.2 0.4 0.08 5
Total abatement 0.3 0.5 0.1 7

Share of UK total 5% 7% 1% 100%

Road Transport

For assessing emissions reduction opportunities in the road transport sector, the
CCC has developed a model in conjunction with a consortium of consultancies
including AEA, Ricardo, Metronomica, E4Tech, IEEP and CE Delft®®. The model
produces MACCs relating emissions reductions and associated costs for a range of
technology options, and for cars, vans and HGVs.

In building the supply-side transport MACC, a disaggregation method was not
established. The CCC has disaggregated emissions savings associated with road
transport using road traffic statistics for Wales, Scotland and Northern Ireland,
specifically the share of vehicle kilometres travelled in each nation in 2006. From the
extended ambition scenario, transport measures which have been disaggregated are
biofuels, car, van and HGV fuel efficiency and technology measures. Savings
resulting from rail and demand-side measures have not been disaggregated at this

stage.

' The results include emissions savings associated with combined heat and power (CHP)
installations in industrial sectors. The emissions savings associated with CHP have been allocated on
the same basis as for other industrial measures because CHP has been allocated to individual
sectors. CHP tends to increase direct emissions yet it reduces demand for electricity; on a net basis,
the impact is a reduction in emissions. In the absence of CHP, direct emissions savings from industry
would be greater.

% Eor more information, please refer to supporting research and technical appendices for Chapter 7.
Available on the CCC’s website.
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Table 3.1.c Abatement potential in road transport in 2020 (MtCO,) — UK, Wales,

Scotland and Northern Ireland
Abatement 1.0 1.5 0.7 18.6
Share of UK total 5% 8% 4% 100%

The CCC recognises that using current vehicle kilometres as the disaggregating

factor reflects only current demand for road transport but does not reflect how
demand may change over time and also it does not consider how the fleet of
vehicles differs between the nations and whether the stock changes at a different
rate. These are areas that could be explored in greater detail to improve the
approach.

Agriculture, land use, land use change and forestry

A MACC was constructed for agriculture, land use, land use change and forestry
sectors (ALULUCF), providing assessments of potential emissions reduction and
associated costs across a wide range of options. It is among the first MACCs
developed for the agriculture sector and as such the results should be considered as
tentative®.

The ALULUCF MACC model includes a methodology for disaggregating abatement
potential in livestock and crops and soils activities. Shares of abatement potential in
livestock and crops and soils measures in Wales, Scotland and Northern Ireland
have been determined using statistics relating to the number and type of livestock in
each nation and the area of land under various uses. As agriculture is a larger
proportion of economic activity (and emissions) in each of the three devolved nations

2 For further information on the approach to constructing MACC curves for agriculture, please see:
Scottish Agricultural College (2008) UK Marginal Abatement Cost Curves for the Agriculture and Land
Use, Land-Use Change and Forestry Sectors out to 2022, with Qualitative Analysis of Options to
2050. Available on the CCC’s website: www.theccc.org.uk/reports/supportingresearch
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relative to England, the share of abatement potential identified is relatively greater

than is proportionate to each nation’s population share.

The SAC study does not provide a methodology for disaggregating abatement
potential relating to anaerobic digestion technologies in these sectors because there
are not enough data available to apportion the savings by farm type/size in each
nation. For the forestry sector, the MACC identifies savings of around 1MtCO; in
2020 from increased forest cover but does not split this between nations. The report
does suggest, however, that a way of disaggregating the savings would be to use
the difference in emissions between the mid and low planting scenarios produced by
CEH, assuming that 50% of this difference is realistically achievable. This is the
method that the CCC has adopted in its analysis, the results of which are shown in
Table 3.1.d below.

Table 3.1.d Abatement potential in agriculture, land use, land use change and
forestry in 2020 (MtCO.e) - Wales, Scotland, Northern Ireland

Northern
Wales Scotland
Ireland
0.12 0.12

Abatement 0.14 1

Livestock
Share of UK total 11% 12% 14% 100%
Abatement 0.4 0.6 0.3 3.9
Crops and
Soils
Share of UK total 10% 16% 8% 100%
Abatement 0.06 0.3 0.04 0.8
Forestry
Share of UK total 8% 38% 5% 100%
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Waste

The CCC commissioned Eunomia to construct a MACC for the Waste sector, which
identified technical abatement potential of up to 6 MtCOZ2e as a result of directing
waste away from landfill to energy-producing processes®.

The MACC built for the waste sector has the capability to calculate the level
abatement from individual measures relative to each devolved nation’s baseline
waste emissions in each of the budget years (2012, 2017 and 2022) which are
calculated using statistics published by each national authority on its waste profile,
recycling rates, etc. Eunomia’s report sets out the approach to formulating each
nation’s baseline and recognises that some of the information used is not up-to-date
and that since new policies and strategies are being/have recently been formulated
in Wales and Scotland, the baseline in these nations may not accurately reflect what

constitutes ‘firm and funded’ policies.

Table 3.1.e Abatement potential in the Waste sector in 2020 (MtCOze) (high feasible

scenario) — UK, Wales, Scotland and Northern Ireland

I I
0.34 0.69 0.09 5.8

6% 12% 2% 100%

3.2 LIMITATIONS AND FURTHER DEVELOPMENT REQUIRED

As the approach is based on disaggregating UK-wide modelling results, the
estimated abatement potential identified in each nation is unlikely to be precisely
reflected in actual savings realised as the methodologies used do not capture the
range of factors that influence the scope for cost-effective abatement potential in
each nation. In the CCC’s approach, the marginal abatement costs are assumed to
be the same across each of the regions, which is unlikely to be the case. More

2 Eunomia (2008) Developing marginal abatement cost curves for the waste sector. Available on the
CCC'’s website: www.theccc.org.uk/reports/supportingresearch
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detailed study of abatement potential in each nation, drawing on individual
assessments and modelling undertaken by devolved administrations, will enhance

the assessment of abatement potential.

Moreover, constraints determining the realistic potential may differ between nations.
The CCC’s evidence base used to determine realistic potential in transport and
energy end use sectors relies on social research findings for England and it is
conceivable that environmental attitudes and barriers to behaviour change differ
between areas of the UK. Future research being undertaken by the devolved
administrations, Scotland in particular, should provide a more reliable source of

evidence on which to drawn on in the future.

4. SUMMARY AND RECOMMENDATIONS

The CCC'’s analysis of disaggregated emissions projections and abatement potential
has highlighted the differences in circumstances influencing current and future
emissions profiles in Wales, Scotland and Northern Ireland. It also identified areas
where there are likely to be opportunities for significant emissions reductions in each
nation. Given the indicative nature of the CCC’s analysis to date, however, the
results of disaggregated emissions projections and abatement potential have not
been used to derive indicative carbon budgets for Wales, Scotland and Northern
Ireland. Further work would be required in order to develop a more robust analysis
with which to advise to the devolved administrations on meeting their own carbon

targets, along with their contribution to UK carbon budgets.

This technical appendix to the CCC'’s first report provides more detailed information
on the approach and identifies areas where improvement is desirable in order to
provide a more robust set of results. These are issues that the CCC is keen to
explore in the future, and will work closely with officials in the devolved

administrations when doing so.
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ANNEX 1 - IPCC SECTOR COVERAGE OF INDUSTRY AND
SERVICES EMISSIONS PROJECTIONS

Table A-1: IPCC Categories included in Industry and Services sector of CCC
emissions projections

category
Coke production Industry
Collieries - combustion Industry
Gas production Industry
1Alc _
Nuclear fuel production Industry
Solid smokeless fuel production Industry
Town gas manufacture Industry
Blast furnaces Industry
1A2a i
Iron and steel - combustion plant Industry
Autogenerators Industry
Cement production - combustion Industry
Industrial engines Off-road
1A2f . . .
Industrial off-road mobile machinery Off-road
Lime production - non decarbonising Industry
Other industrial combustion Industry
Aircraft - support vehicles Off-road
Miscellaneous industrial/commercial combustion Services
1A4a Public sector combustion Services
Railways - stationary combustion Services
Agricultural engines Off-road
A4 Agriculture - mobile machinery Off-road
c
Agriculture - stationary combustion Services
Miscellaneous industrial/commercial combustion Services
Coke production Industry
1B1b _ .
Solid smokeless fuel production Industry
Power stations - FGD Industry
Ammonia production - feedstock use of gas Industry
T Agriculture - agrochemicals use Services
Other industrial combustion Industry
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