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MANAGEMENT SUMMARY
Plymouth City Council (PCC) has joined up with South Hams District Council (SHDC) and West
Devon Borough Council (WDBC) to create a Joint Local Plan (JLP) which will cover the three
districts though excluding Dartmoor National Park, setting spatial development policy to 2034. The
Centre for Energy and the Environment (CEE) have been commissioned to update a previous report
undertaken for Plymouth in 2014 to reflect recent policy changes and to provide a carbon emission
baseline for the West Devon and South Hams areas, in addition to the existing baseline provided for
Plymouth. The previous report provided evidence that supported PCC in setting a target to reduce
emissions of carbon dioxide in Plymouth by 50% by 2031, from a 2005 baseline.
The scope of this study covers only carbon dioxide and considers emissions from each of the three
authorities individually and combined across three sectors: industrial and commercial (I&C),
domestic and transport. The analysis considered the period from a 2005 baseline to 2034, with
consideration of emissions in 2031 in connection with the previously set 50% reduction target for
Plymouth. From the latest available data, Plymouth is responsible for half the emissions with South
Hams 29% and West Devon 21%. Emissions are similar from each of the I&C, domestic and
transport sectors. Emissions since 2005 have fallen reflecting a trend that can be observed at both
regional and national level, with the rate of emissions reduction being greater in Plymouth and
South Hams than in West Devon. The rate of decline has been greater in the I&C and domestic
sectors than in the transport sector. The most significant driver of carbon reduction has been the
ongoing decarbonisation of the national electricity grid, though this has been supported by
improvements to domestic efficiency (i.e. insulation and boiler replacements), a reduction in carbon
intensive manufacturing, and an improvement in the efficiency of vehicles. A carbon reduction
target of 50% by 2031 from a 2005 baseline translates to a 2.6% year-on-year target reduction; this is
in the same range (2-3%) as the Committee on Climate Change (CCC) recommend for the UK as a
whole for the period 2015 – 2030. Plymouth and South Hams are currently out-performing the
reduction target and West Devon is marginally not achieving the reduction target; when taken as a
combined area the total emissions are within the reduction target as at 2014. Based on past
performance, a 50% carbon reduction target appears to be reasonable. However, the validity of such
a target will depend on planned future carbon reduction policies and programmes.
The CCC produce annual progress reports to assess the performance of the UK against its legally
binding carbon budgets. The most recent of these presents trajectories for carbon reduction across
the main sectors in the UK divided into policies that are both “low risk” and “at risk”, and identifies
policy gaps. These projections were applied to the study area to estimate the amount of carbon
reduction that could be expected to result from national policy. The majority of savings from lower
risk policies are due to the decarbonisation of the power sector. There needs to be a significant
improvement in policy at a national level to improve the likelihood that the required carbon
abatement from the buildings, industry and transport sectors are achieved. At present, a 50% carbon
reduction target by 2031 for the area (from a 2005 baseline) will require all savings from “at risk”
policies to be achieved, as well as the development of effective policies where currently there are gaps.
Whilst developing local strategies and policy will be helpful to support national policy and to
facilitate delivery in practice, it is vital that the national policy framework is robust. As the UK
Climate Change Act sets binding carbon reduction targets over budget periods, it would be expected
that policy is improved over time such that the policy gap that is evident towards the end of the
period under consideration (and those policies that are “at risk”) is addressed.
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1. INTRODUCTION
Plymouth City Council (PCC) has joined up with South Hams District Council (SHDC) and West
Devon Borough Council (WDBC) to create a Joint Local Plan (JLP) which will cover the three
districts though excluding Dartmoor National Park1, setting spatial development policy to 2034. In
support of the planning policies contained within this plan the authorities have compiled an
extensive evidence base2. In 2014 PCC commissioned us to produce a citywide baseline report on
carbon emissions, including recommendations for reduction targets in support of national policy to
reduce carbon emissions3. That report provided evidence that supported PCC in setting a target to
reduce emissions of carbon dioxide in Plymouth by 50% by 2031, from a 2005 baseline.
The Centre for Energy and the Environment (CEE) have been commissioned to update the 2014
report to reflect recent policy changes and to provide a carbon emission baseline for the West Devon
and South Hams areas, in addition to the existing baseline provided for Plymouth. The aim of this
study is to establish baseline emissions for the JLP area, to understand the levels of emission
reduction that could be expected to result from planned policy at a national level.

2. BASELINE EMISSIONS
2.1 SCOPE
The focus of the report is on carbon dioxide as opposed to all greenhouse gas (GHG) emissions.
From prior work undertaken in 20114, it was found that waste, agriculture and land use change –
which are sectors where non-carbon dioxide emissions are important – accounted for only about 1%
of Plymouth’s GHG emissions, which themselves account for half of the study area (including South
Hams and West Devon). Given the uncertainty in predicting future emissions, and the difficulty in
measuring and reporting methane and nitrous oxide5 (the main two other anthropogenic GHGs), it
was deemed appropriate to consider only carbon dioxide emissions from the three main sectors
reported at Local Authority resolution, namely Industrial and Commercial (I&C), Domestic and
Transport. Similarly, Land Use, Land Use Change and Forestry (LULUCF) was excluded from
consideration as it was responsible for only 0.1% of total emissions across the three districts in 2014.
Carbon dioxide data was taken from the statistics published by central government “UK local
authority and regional carbon dioxide emissions national statistics: 2005-2014” dataset6. The geographical
scope of the study was taken to be the entirety of Plymouth, South Hams and West Devon districts,
i.e. including the area of Dartmoor that falls within these districts. This was due to the data being
available at no finer than district resolution meaning that separating Dartmoor would require
additional estimation – both for baselining and future monitoring purposes; this was not deemed
1

http://plymouth.objective.co.uk/portal/planning/jlp/

2

http://web.plymouth.gov.uk/homepage/environmentandplanning/planning/planningpolicy/plymouthplan/p
pevidencebase.htm
3
http://web.plymouth.gov.uk/plymouth_co2_2013_report.pdf
4
Hitchcock et. al. 2011, Analysis of Carbon Reduction Policies for Plymouth, SWEEG Report 787
5
Note: The Local Authority data includes carbon dioxide emissions from Agriculture within the I&C sector –
this is for combustion of fuels from farm machinery, not from non-CO2 GHG associated with farming.
Carbon dioxide emissions from agriculture are about 10% of South Hams and 20% of West Devon I&C
sector, and negligible for Plymouth.
6
https://www.gov.uk/government/statistics/uk-local-authority-and-regional-carbon-dioxide-emissions-nationalstatistics-2005-2014

5

worthwhile given the relatively small proportion of overall emissions that would arise from within the
National Park. The period of analysis was taken to be 2005 to 2034, though the performance against
the 50% reduction by 2031 target was also discussed.

2.2 TOTAL EMISSIONS
Total emissions and breakdowns between the sectors and local authority areas for the latest year
where data is available (2014) are shown in Table 1 and Figure 1. Total emissions are just over
2,100 ktCO2. The contribution from each of the three sectors is broadly similar. Half of the total
emissions arise in Plymouth, with 29% from South Hams and 21% from West Devon.
Table 1: Total emissions in 2014 for each of the tree districts and the combined value in ktCO2 with % of the combined total in brackets

I&C

Domestic

Transport

Total

Plymouth

378 (18%)

354 (17%)

321 (15%)

1,053 (50%)

South Hams

215 (10%)

165 (8%)

228 (11%)

608 (29%)

West Devon

159 (8%)

103 (5%)

178 (8%)

440 (21%)

Total

752 (36%)

622 (30%)

728 (35%)

2,102 (100%)

Figure 1: Split of carbon dioxide emissions across the three districts and three sectors. Emissions are roughly equally split between each of
the three sectors, with half of the total emissions arising in Plymouth.

2.3 EMISSIONS OUTTURN 2005 TO 2014
The changes in emissions from each of the three sectors and areas between 2005 and 2014 are shown
in Table 2, and the time series for absolute and per capita emissions in Figure 2 to Figure 4. Whilst
it was previously shown that emissions in Plymouth are responsible for half the total emissions across
the three districts, emission intensity (i.e. emissions per person) is actually much lower in Plymouth –
6

one-half of that in West Devon, for example. This is due to a combination of factors including
shorter travel distances, smaller dwellings, fewer properties off the gas grid, and being able to spread
industrial emissions over a greater population (including the allocation of industrial emissions that
are geographically close to Plymouth but outside its boundaries to South Hams or West Devon).
Over the period, emissions have fallen by 26%, at an average of 3.3% per annum across the three
districts. The rate of emission reduction has been greater in Plymouth and South Hams than in
West Devon. Similarly, emissions reductions have been more pronounced in the I&C and domestic
sectors than the transport sector.
Table 2: Percentage change in carbon dioxide emissions from 2005 to 2014 for the three districts, the total of these, and for the South
West region and England.

I&C

Domestic

Transport

Overall

Av. Annual
Overall change

Plymouth

-36%

-31%

-12%

-29%

-3.7%

South Hams

-40%

-28%

-12%

-28%

-3.6%

West Devon

-15%

-23%

-2%

-16%

-1.9%

Plym+SH+WD

-34%

-29%

-8%

-26%

-3.3%

South West

-31%

-28%

-9%

-24%

-3.0%

England

-30%

-28%

-11%

-25%

-3.1%

Figure 2: Total carbon dioxide emissions (ktCO2) for each of the three sectors and districts and the total of the districts from 2005 to
2014.
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Figure 3: Per capita carbon dioxide emissions (tCO2) for each of the three sectors (stacked) and districts and the total of the districts from
2005 to 2014.

Figure 4: Per capita carbon dioxide emissions (tCO2) for each of the three sectors individually and districts and the total of the districts
from 2005 to 2014.

The performance of the UK against the carbon budgets established through the Climate Change Act
is assessed by the Committee on Climate Change (CCC) who produce annual progress reports, the
most recent of which was published in the summer of 20167. This was reviewed to understand the
underlying reasons for changes in carbon dioxide emissions in the locality. The trends in change in
carbon dioxide emissions for the three districts compared to the national trends (based on
information in the CCC report) are shown in Figure 5. Some of the main reasons for this reduction
in carbon emissions are as follows:
 The most significant driver for carbon dioxide reduction has been reductions from the
power sector. The carbon intensity of electricity was 531 gCO2/kWh in 2005, and
454 gCO2/kWh in 2014. Provisional data for 2015 indicates that this could fall to
7

Meeting Carbon Budgets – 2016 Progress Report to Parliament, Committee on Climate Change, June 2016
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371 gCO2/kWh. This is being driven by the increasing capacity of, and generation from
renewable energy sources together with a reduction in the use of coal. Combined with
reduced demand from buildings and industry (for example due to more efficient building
services, lighting and equipment) in the UK emissions from the power sector fell by 29%
compared to 2005. The trend observed locally has been similar.
In the UK, emissions from the I&C sector have fallen by 28% between 2005 and 2014,
which is similar to the trend observed in Plymouth and for the three districts combined.
Emissions reduction has occurred at a slower rate in West Devon, and at a higher rate in
South Hams. Although the exact reason for the greater change in South Hams is not
known, the data indicates it has been driven by a large drop in gas consumption between
2006 and 2007 which resulted in an approximate 10% annual reduction. This may be due
to the closure of a large industrial user over that period.
In the UK, emissions from the domestic sector have fallen by 19% between 2005 and 2014,
which is similar to the trend observed in Plymouth and for the three districts combined
(though Figure 5 shows more variance annually for the local data, as it has not been
normalised to account for the effect of the weather). The underlying driver for this carbon
reduction – even with increasing numbers of dwellings – has been improvements to the
efficiency of the stock, mainly boiler replacements, and loft and cavity wall insulation.
In the UK, emissions from the transport sector have fallen by only 8% between 2005 and
2014, with the trend observed locally broadly following this, with the exception of West
Devon where emissions in 2005 and 2014 are very similar. In general, efficiency
improvements resulting from the turnover of the vehicle fleet are being offset by greater
travel distances.
In general, the CCC observes that lately carbon reduction has levelled off across all the
sectors with the exception of the power sector, where the carbon intensity of electricity
generation is projected to continue falling.

Figure 5: Trends in emissions in the Power, I&C, Domestic and Transport sectors for the three areas and combined compared to the UK
(Indexed to 2005)
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2.4 TRAJECTORY AGAINST 2031 TARGET
The 2014 analysis for PCC resulted in the setting of an overall carbon reduction target of 50% by
2031, from a 2005 baseline. This translates to a 2.6% year-on-year target for carbon reduction; this is
in the same range (2-3%) as the CCC recommend for the UK economy as a whole for the period
2015 – 2030. The performance of each of the three districts and the combined area against the
target trajectory is shown in Figure 6. It can be seen that Plymouth and South Hams are
out-performing the target and that West Devon is marginally not achieving the reduction target;
when taken as a combined area the total emissions of 2,104 ktCO2 are 6% below the target for 2014
of 2,238 ktCO2. Based on past performance, at one-third into the target period a 50% carbon
reduction target appears to be reasonable. However, the validity of such a target will depend on
planned future carbon reduction policies and programmes. This is discussed in the next section.

Figure 6: Outturn in total carbon dioxide emissions (ktCO2) for each of the three districts and the combined area from 2005 to 2014
against the annualised trajectory of a 50% carbon reduction target from 2005 to 2031.
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3. PROJECTIONS AND NATIONAL POLICY
3.1 GENERAL APPROACH
In order to estimate the projected change in carbon dioxide emissions across the study area, the
trajectory for emissions reported by the CCC in their progress report was analysed. This report
considered the impact of a range of policy measures across the power sector, buildings, industry and
transport8. The CCC present carbon dioxide trajectories resulting from a range of policies, which
they classified as either “lower risk”, “at-risk”, and the resulting “policy gap” in order for the UK’s
carbon budget targets under the Climate Change Act to be met. These trajectories extend to 2032.
The period required for consideration within the JLP is to 2034, and so in the absence of any other
data the CCC trajectories were extrapolated at the prevailing rate for these additional two years.
The policies reported at a national level were in general directly apportioned to emissions in the local
area based on metrics such as percentage change. The local carbon dioxide data aggregates the
industrial and commercial sectors. These were separated by apportioning these emissions based on
national splits of fuel use. Emissions projections for Buildings (which included domestic and nondomestic), and Industry were directly applied to the local carbon dioxide data. The projections for
the power sector were applied to each sector based on the electricity demand from each of these
sectors. Further details on the assumptions made in apportioning the national projections to the
local data are described in Appendix B.
This chapter comments on some of the key national policies and challenges for each of the power,
buildings, industry and transport sectors, and concludes with the resulting locally applied
projections.

3.2 POWER SECTOR
3.2.1 PROGRESS
Reductions in carbon emissions from the power sector have – together with reductions from
industrial emissions – been mainly responsible for the reduction in emissions in the UK between
1990 and 2015. Over this period emissions from the power sector have halved which has been
predominantly due to the falling carbon intensity of electricity generation (energy demand over the
period has increased as growth has outstripped efficiency savings). Emissions intensity of electricity
supply was 770 gCO2/kWh in 1990, reducing to 531 gCO2/kWh in 2005 and was provisionally at
371 gCO2/kWh in 2015. This reduction has been driven by a switch from coal to gas and increased
renewable technologies, mainly wind, solar PV and biomass (e.g. at the Drax power station in North
Yorkshire). The CCC’s trajectories envisage the intensity of electricity generation to be in the range
of 50 – 100 gCO2/kWh by 2030, with indicative increased low carbon generation resulting from
additional wind, nuclear and carbon capture and storage (CCS) technologies.
3.2.2 LOW RISK POLICIES
There are a number of renewable energy schemes in the pipeline (mainly wind [both onshore and
offshore], and biomass) that will collectively generate 39 TWh by 2021. These schemes have signed
contracts for difference or are expected to commission under the Renewable Obligation grace period,
8

In addition to this, the CCC report covered Agriculture, Land Use Change, Waste, and F-gases. As was
previously discussed the focus of the report here is on carbon dioxide only, and for the three main sectors for
which carbon dioxide data is available for at a local resolution.
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and are therefore considered to be low risk. In addition, the commitment the government has made
to phase out coal-fired capacity by 2025, conditional on deploying new replacement gas capacity is
deemed to be low risk.
3.2.3 AT RISK POLICIES
The deployment of renewable energy post-2020 is deemed to be at greater risk. This includes, for
example, 3 to 6 GW of onshore wind, a concern that it could be squeezed out by competing
technologies. The ongoing uncertainly that surrounds the proposed new nuclear reactor at Hinkley
Point C is also deemed to be “at risk”. There are also some concerns that there are no formal plans
to address flexibility in the UK’s electricity system, including removing barriers to entry in the market
for flexibility services such as electricity storage and demand side response.
3.2.4 POLICY GAP
There are two main areas that have been identified as significant policy gaps, which collectively
would result in emission intensity dropping to only 200 gCO2/kWh as opposed to the target of
below 100 gCO2/kWh. The first of these gaps concerns CCS the where cancellation of the CCS
Commercialisation Programme in November 2015 leaves the UK without a strategy to develop CCS.
The second gap concerns providing a subsidy-free route to market for cost-competitive renewables,
namely onshore wind and solar PV.

3.3 BUILDINGS
3.3.1 PROGRESS
Buildings (including the associated indirect emissions from electricity consumption) are responsible
for a third of UK carbon emissions. Of these, 65% are from residential buildings, 25% from
commercial buildings and 10% from public sector buildings. Hence 72% of non-residential building
emissions are from commercial buildings. Direct emissions associated with buildings (i.e. excluding
electricity) have fallen by 17% from 1990 to 2015, though emissions have barely changed over the
period 2011 to 2015. Past government policy has focussed on improving the efficiency of the
building stock, in particular within the domestic sector where various schemes have been put in place
to insulate unfilled wall cavities and loft spaces. Since the introduction of the Green Deal,
installation data reveals the stark reduction in the number of dwellings that have been insulated
post-2013. Looking ahead, the CCC’s “central scenario” for abatement of direct emissions from the
building sector relies on a mixture of improved efficiency (e.g. insulation) at 47%, district heating at
26%, and heat pumps and biomass boilers at 27% of abatement, spread across both the residential
and non-residential sectors.
3.3.2 LOW RISK POLICIES
There are a number of low risk policies, though together they only comprise a small amount of
overall abatement from direct emissions from the building sector (4% of required abatement in
2035). These policies include some residual savings from the CERT domestic efficiency scheme, the
improvement in efficiency of products due to the EU Ecodesign Directive, the renewable heat
incentive (RHI) and the introduction of private-rented sector energy efficiency regulations.
3.3.3 AT RISK POLICIES
A significant proportion of the projected carbon reduction to beyond 2030 is dependent on policy
which is deemed “at risk”. Common to both the residential and non-domestic sectors are the delays
and potential upgrade requirement to the rollout of smart meters, the performance gap and backlog
12

of pre-registered development under less stringent previous versions of Part L of the Building
Regulations, the implementation of the EU Products Policy regarding the efficiency of, for example,
appliances, and issues of trust and lack of interest in the RHI. In the residential sector there are
concerns that with the abolition of the Green Deal there is no longer a financing option to
implement improved energy standards relating to the forthcoming legislation regarding standards in
the private rented sector, together with the very low uptake rates through the Energy Company
Obligation (ECO) regarding improving the efficiency of fuel poor, hard-to-treat and rural
households. In the non-domestic sector the closure of the CRC Energy Efficiency Scheme in 2019
and poor compliance with the Energy Savings Opportunity Scheme (ESOS) undermines confidence
that it will deliver expected levels of carbon reduction.
3.3.4 POLICY GAP
There remains a significant policy gap regarding abatement of direct carbon emissions from
buildings. The first of these relates to the cancelling of the “Zero Carbon Homes” policy that was
due to be delivered via Part L of the Building Regulations. The cancelling of this policy has left a gap
for new dwellings, and likewise similar uncertainty regarding standards for new non-residential
development. Related to this, the Housing Standards Review has meant that local planning
authorities are now unable to set higher carbon reduction standards for new development than has
been set by the national timetable. The second policy gap concerns the cancellation of the Green
Deal scheme meaning that there exists a void for able-to-pay customers to improve the efficiency of
their dwellings. Finally, there is no policy in place for the delivery of building-scale low carbon heat
in existing buildings from 2021.

3.4 INDUSTRY
3.4.1 PROGRESS
Reductions in carbon emissions from the industry sector have – together with emission reduction
from power generation – been mainly responsible for the reduction in emissions in the UK between
1990 and 2015. Emissions from industry have approximately halved over this period though the
annual change in emissions over the past five years has been very small, with most of the reduction
attributable to the recession. Around two-thirds of industrial emissions are from the manufacturing
sector with the remainder from refineries and other energy supply. It is likely that as these are underrepresented in the Plymouth area compared to nationally, the emissions allocated to the industrial
sector (at the expense of allocating them to the remainder of the non-domestic sector) as described in
Appendix B are over-represented. Nationally, eight heat-intensive industrial sectors make up 70% of
manufacturing and refining direct carbon emissions.
3.4.2 LOW RISK POLICIES
The CCC identified only one “low risk” policy – the RHI to 2016 – though this only comprises a
small amount of overall abatement from direct emissions from the building sector (2% of required
abatement in 2032).
3.4.3 AT RISK POLICIES
There are a number of “at risk” policies which collectively are responsible for 35% of projected
carbon reduction by 2032. These policies include delays and implementation surrounding the EU
Ecodesign directive, savings allocated to improvements to Part L of the Building Regulations, uptake
of the RHI in large scale low-carbon heat projects, the abolition of the CRC Energy Efficiency
13

Scheme, the abolition of the Green Deal leaving a void to improve the efficiency of property which
would fall under the minimum energy efficiency standard of rented property policy and concerns
about the effectiveness of the ESOS scheme.
3.4.4 POLICY GAP
Nationally, there are significant policy gaps in the industry sector. These have been split into three
main areas. The first of these is building on past road-mapping work for energy intensive industries
by developing delivery plans to improve the energy efficiency of these sectors. Secondly, there is a
gap with regard to using low-carbon and bioenergy post-2021. Finally, CCS is expected to play a
leading role in reducing emissions from industry, and the cancellation of the commercialisation
programme for the power sector leaves a policy gap.

3.5 TRANSPORT
3.5.1 PROGRESS
Nationally, emissions from the transport sector have remained broadly constant between 1990 and
2015. Within that period there was an initial increase followed by a corresponding decrease in
emissions, though there has been little change in emissions since 2009. Surface transport is
responsible for 95% of UK transport emissions, and of these the vast majority are from cars, vans
and heavy goods vehicles (HGVs). The resultant emission from each of these are a function of the
distance travelled by, and the carbon intensity of, each mode. In general, increasing travel distances
are limiting carbon reduction that would otherwise be occurring, due to falling carbon intensity
across all three modes resulting from mainly improved efficiencies but also due to uptake of biofuel.
This has been compounded by the finding that the fleet average carbon intensity is not as low as
expected indicating that test-cycle improvements are not being realised in the real-world.
3.5.2 LOW RISK POLICIES
There are a number of low risk policies, though together they only comprise a small amount of
overall abatement from direct emissions from the transport sector (8% of required abatement in
2032). These include the biofuels policy to 2020, the residual impacts of the Local Sustainable
Transport Fund (LSTF) scheme and the planned electrification of the rail network.
3.5.3 AT RISK POLICIES
There are a number of “at risk” policies which collectively are responsible for 32% of projected
carbon reduction by 2032. These policies include fuel efficiency policies to cars and vans to 2020,
financial incentives and infrastructure improvements to support electric vehicles, and support to
schemes that promote walking, cycling and use of public transport.
3.5.4 POLICY GAP
Nationally, there is a significant policy gap in the transport sector. This includes post-2020 targets
for the efficiency of cars and vans (currently none exist), there is no policy in place to increase biofuel
within the fuel mix to 8% of total energy, and concern about the flat-lining of the efficiency of HGVs
where the government is carrying out a review of policy.

3.6 PROJECTIONS FOR PLYMOUTH, SOUTH HAMS AND WEST DEVON
When the projections from the various sectors are applied to the local area, the result for all three
local authority areas combined can be seen in Figure 7 (results for each individual sector and local
authority area are provided in Appendix B). This graph also shows the level of carbon reduction
14

required to achieve both 50% and 60% carbon reduction by 2031 from a 2005 baseline, as was set by
Plymouth City Council based on the previous report. It can be seen that a 50% target lies within the
range for which there is a policy gap. The same is true of a 60% target, though the gap is larger.
Whilst both are within the overall national trajectory, given both the policy gap and the significance
of the amount of carbon reduction that relies on policies that are deemed to be “at risk”, a 50%
target would appear to be reasonable. The majority of the lower risk policies – as outlined in the
previous sections – are due to the decarbonisation of the power sector. There needs to be a
significant improvement in policy at a national level to improve the likelihood that the required
carbon abatement from the buildings, industry and transport sectors are achieved. Whilst
developing local strategies and policy will be helpful to support national policy and to facilitate
delivery in practice, it is vital that the national policy framework is robust. As the UK Climate
Change Act sets binding carbon reduction targets over budget periods, it would be expected that
policy is improved over time such that the policy gap (and those policies that are “at risk”) that is
evident towards the end of the period under consideration is addressed.

Figure 7: Projected total carbon dioxide emissions to 2034 for the Plymouth, South Hams and West Devon local authority areas
combined with the trajectory separated into segments representing “low risk”, “at risk” and where there are “policy gaps” at a national
level. In addition, carbon reduction targets of 50% and 60% based on a 2005 baseline are indicated by the broken horizontal lines.
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4. CONCLUSIONS
For the JLP area (but including Dartmoor within South Hams and West Devon) and based on the
latest available data, Plymouth is responsible for half of the carbon dioxide emissions with South
Hams 29% and West Devon 21%. Emissions are similar from each of the I&C, domestic and
transport sectors. Emissions since 2005 have fallen reflecting a trend that can be observed at both
regional and national level, with the rate of emissions reduction being greater in Plymouth and
South Hams than in West Devon. The rate of decline has been greater in the I&C and domestic
sectors than in the transport sector. The most significant driver of carbon reduction has been the
ongoing decarbonisation of the national electricity grid, though this has been supported by
improvements to domestic efficiency (i.e. insulation and boiler replacements), a reduction in carbon
intensive manufacturing, and an improvement in the efficiency of vehicles. A carbon reduction
target of 50% by 2031 from a 2005 baseline translates to a 2.6% year-on-year target reduction; this is
in the same range (2-3%) as the Committee on Climate Change (CCC) recommend for the UK as a
whole for the period 2015 – 2030. Plymouth and South Hams are currently out-performing the
reduction target and West Devon is marginally not achieving the reduction target; when taken as a
combined area the total emissions are within the target for 2014. Based on past performance, a 50%
carbon reduction target appears to be reasonable. However, the validity of such a target will depend
on planned future carbon reduction policies and programmes.
The CCC produce annual progress reports to assess the performance of the UK against its legally
binding carbon budgets. The most recent of these presents trajectories for carbon reduction across
the main sectors in the UK divided into policies that are both “low risk” and “at risk”, together with
where there are policy gaps. These projections were applied to the study area to estimate the amount
of carbon reduction that could be expected to result from national policy. The majority of savings
from lower risk policies are due to the decarbonisation of the power sector. There needs to be a
significant improvement in policy at a national level to improve the likelihood that the required
carbon abatement from the buildings, industry and transport sectors are achieved. At present, a 50%
carbon reduction target by 2031 for the area (from a 2005 baseline) will require all savings from “at
risk” policies to be achieved, as well as the development of effective policies where currently there are
gaps. Whilst developing local strategies and policy will be helpful to support national policy and to
facilitate delivery in practice, it is vital that the national policy framework is robust. As the UK
Climate Change Act sets binding carbon reduction targets over budget periods, it would be expected
that policy is improved over time such that the policy gap that is evident towards the end of the
period under consideration (and those policies that are “at risk”) is addressed.
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APPENDIX A: BASELINE DATA
This appendix contains data tables and graphs for each of the three districts and for the three
districts combined.

I&C
ktCO2

Domestic
ktCO2

Transport
ktCO2

Total
ktCO2

Population
('000s)

2005

592

517

365

1,477

248

Per Capita
Emissions
(t)
6.0

2006

599

513

369

1,484

249

6.0

2007

601

489

369

1,462

251

5.8

2008

571

488

359

1,421

252

5.6

2009

502

440

348

1,293

253

5.1

2010

517

470

340

1,329

254

5.2

2011

473

408

331

1,214

257

4.7

2012

493

439

327

1,261

258

4.9

2013

471

429

318

1,221

259

4.7

2014

378

354

321

1,055

262

4.0

I&C
ktCO2

Domestic
ktCO2

Transport
ktCO2

Total
ktCO2

Population
('000s)

Per Capita
Emissions
(t)

Year

Plymouth

Year

South
Hams

2005

361

229

248

862

82

10.5

2006

362

229

246

859

83

10.4

2007

335

220

243

819

83

9.8

2008

305

220

235

780

84

9.3

2009

255

202

229

706

83

8.5

2010

267

216

227

728

84

8.7

2011

245

188

225

675

84

8.1

2012

249

203

225

694

84

8.3

2013

223

194

224

657

84

7.8

2014

215

165

228

622

84

7.4
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I&C
ktCO2

Year

West
Devon

Transport
ktCO2

Total
ktCO2

Population
('000s)

Per Capita
Emissions
(t)

2005

188

134

182

506

50

10.0

2006

189

138

186

512

51

10.1

2007

182

133

182

493

52

9.5

2008

174

135

195

498

53

9.5

2009

165

126

189

474

53

9.0

2010

165

135

188

480

53

9.0

2011

146

117

184

438

54

8.2

2012

156

124

178

447

54

8.3

2013

160

121

176

446

54

8.3

2014

159

103

178

427

54

7.9

Domestic
ktCO2

Transport
ktCO2

Population
('000s)

Per Capita
Emissions
(t)

Year

Plymouth
+
South
Hams
+
West
Devon

Domestic
ktCO2

I&C
ktCO2

Total
ktCO2

2005

1,142

880

795

2,845

380

7.5

2006

1,150

879

801

2,855

383

7.5

2007

1,118

842

794

2,775

386

7.2

2008

1,050

842

789

2,698

389

6.9

2009

922

768

765

2,472

389

6.4

2010

949

821

755

2,538

391

6.5

2011

864

713

739

2,328

394

5.9

2012

898

766

730

2,401

395

6.1

2013

855

745

717

2,324

397

5.9

2014

752

622

728

2,104

400

5.3
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APPENDIX B: ASSUMPTIONS REGARDING CARBON DIOXIDE EMISSION
PROJECTIONS
Disaggregating Industrial and Commercial Emissions:
Emissions within the I&C sector were disaggregated by apportioning emissions based on the split of
energy consumption by fuel and sector taken from DUKES9. The national data included final fuel
consumption (thousands of tonnes of oil equivalent) for each of “Industry” and “Commercial” and
“Public Administration”. The last two of these were summed and referred to as emissions from the
commercial sector, and were taken to imply emissions from non-domestic buildings other than in the
industrial sector. The national data was used to apportion the local carbon dioxide data by:
 Apportioning the “Industry and Commercial Electricity” local carbon dioxide data based on
the split at national level between Industry (50%) and Commercial + Public (50%)
 Apportioning the “Industry and Commercial Gas” local carbon dioxide data based on the
split at national level between Industry (52%) and Commercial + Public (48%)
 Apportioning the “Industry and Commercial Other Fuels” local carbon dioxide data based
on the split at national level between Industry (86%) and Commercial + Public (14%) by
considering energy consumption of coal, manufacturing fuel and petroleum products and
using carbon conversion factors to weight these.
 It was assumed that “Large Industrial Installations” resulted in emissions only to the
industrial sector.
 “Agriculture” emissions reported locally relate to emissions from onsite combustion due to
farm equipment, and not to other GHGs. These are responsible for under 9% of I&C
emissions across the three districts.
This approach is likely to overstate emissions from the industrial sector for two reasons. Firstly, the
local areas under consideration are likely to have a lower intensity of heavy industry compared to the
country as a whole (for example, nationally there are a greater proportion of people employed in the
chemicals and “low tech” sectors, which include some of the most energy intensive industrial
processes e.g. metals (iron and steel, and non-ferrous), mineral products, chemicals etc.). Secondly,
the local carbon dioxide data already separates “large industrial installations” so including this within
industrial emissions and apportioning the remaining carbon dioxide emissions arising from each fuel
would result in an element of double counting. For the three districts combined, “large industrial
installations” account for only 4% of total I&C emissions and so this error is relatively small. A
comparison of employment in the manufacturing sector in the study area compared to nationally is
shown in the graph below. It can be seen that across the three districts the composition of the
industrial/manufacturing sector is similar to England, though there are some more stated differences
when each district is considered individually.

9

Digest of United Kingdom Energy Statistics, 2015 data, Table 1.1 Aggregate energy balance 2015 Gross
Calorific Values
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Apportioning Power Sector Emissions:
In order to relate the CCC projections to the three sectors reported at the local authority resolution,
it was necessary to apportion emissions from the power sector into the appropriate sector. An
indicative calculation was undertaken to estimate the significance of potential future transport
consumption within the power sector, i.e. as a result of the projected increase in electric vehicles
(EV). Based on government statistics “cars and taxis” travelled 401.5 billion km in the UK in 201610.
The UK Fleet Composition Data by the NAEI project that the proportion of travel distance due to
EVs is 2.3% in urban areas outside London (the range is 0% for rural areas and motorways to
around 2.3% for urban areas – 2.3% was taken as a pessimistic assumption in this instance).
Therefore based on current traffic distances, EVs could be responsible for approximately 9 billion km
by 2031. Assuming travel distances increase proportionally with population (55.2 million in 2016,
60.8 million in 2031 for England and Wales from ONS projections, i.e. a 10% increase), this would
result in 10 billion km from EVs in 2031. Assuming 0.125 kWh/km11 and 87.4 gCO2/kWh from
the CCC projections, this results in 0.11 MtCO2 in 2031. This is approximately 0.17% of emission
from the power sector in 2031 (based on the average value of the CCC 50 and 100 gCO 2/kWh
projections) which is well within the margin of error of the projections undertaken here. Therefore,
no emissions from the power sector were allocated to the transport sector.
Power sector emissions were split between the I&C (which was then disaggregated further as
described in the above section) and domestic sectors based on the end use splits reported in DUKES.
The splits between the sectors were maintained for the projections to 2031 in the absence of any
other information. This is not an unreasonable assumption if the split between these sectors in
previous years can be taken as a guide, as they have remained practically unchanged (see graph
below). The impact on absolute carbon emissions of potential changes to the split between sectors in
the future will diminish as the carbon intensity of the grid decreases.

10
11

www.gov.uk/government/organisations/department-for-transport/series/road-traffic-statistics
Webtag Databook Spring 2016 release
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For each of the Power, Buildings, Industry and Transport sectors, the projected carbon emissions at a
national level as reported by the CCC and broken down into “lower risk”, “at risk” and “policy gap”
groupings were apportioned to each of Plymouth, South Hams and West Devon. This was done by
establishing the percentage change in emissions relative to 2014 and applying the same relationship
at local authority level. Specifically:
 Power sector: Emissions from electricity in 2014 for each local authority area for each of the
I&C and domestic sectors were taken and the trajectories to 2032 were estimated based on
the national trajectory.
 Buildings sector: The CCC analysis presents separate trajectories for direct emissions from
the residential and non-residential sectors. These were used to apportion the overall direct
emissions trajectory for the building sector into each of these two sectors. These trajectories
were then applied to the non-electricity fuels for each of the I&C and domestic sectors from
the local data to 2032. In order to do this, it was necessary to disaggregate the nonresidential building sector into the industrial and commercial sectors, as described earlier.
Population change in the local area was on the whole less pronounced than nationally,
meaning that the volume of new dwellings would be proportionately lower locally. However,
as emissions from new dwellings are significantly lower than from the average existing
dwelling stock, it is not expected that this discrepancy would result in a large deviation from
the national trend. Likewise, the inherent assumption made here is that the local economy
grows at the same rate as nationally. In both these instances, the approach we have taken is
likely to result in a conservative estimate.
 Industry sector: It has previously been described how the local I&C data was disaggregated
into each of the industrial and commercial sectors. The industrial sector emissions for 2014
were projected forward to 2032 based on the national trajectory.
 Transport sector: The national baseline assumption for change in transport emissions from
the CCC was adjusted for each of the three local authority areas based on the deviation in
annual population change locally compared to nationally i.e. to account for local population
growth in general occurring at a slower rate compared to nationally. From this baseline, the
savings from each of the “low risk”, “at risk” and “policy gap” segments were allocated within
each local authority area based on the proportion of each of those segments to the baseline
at national level.
Emissions from each of these sectors were then applied to the I&C, domestic and transport sectors
for the local authority areas. The I&C sector was the sum of emissions from the power and
buildings sector relating to non-domestic activity, and all direct emissions from the Industry sector.
The domestic sector was the sum of domestic emissions from the power sector, and direct emissions
from the disaggregated domestic sector within the CCC buildings sector. For all sectors, emissions
in 2033 and 2034 were established by extrapolating emissions beyond 2032 at the same rate of
reduction as in the previous year.
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Plymouth Trajectory Graphs:
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South Hams Trajectory Graphs:
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West Devon Trajectory Graphs:
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Plymouth + South Hams + West Devon Trajectory Graphs:
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