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EXECUTIVE SUMMARY 
The Centre for Energy and the Environment (CE) at the University of Exeter was commissioned by Plymouth 
City Council to provide an update to the previous report on carbon reduction in the city produced by CEE in 
2011.  This addendum to the original piece of work reports progress on the city’s carbon reduction, 
assesses the potential impact of national and local policies, and suggests a challenging but achievable 
carbon reduction target and policies for the city to 2031, which ties in with the period of the emerging 
Plymouth Plan.  Following a review of recently published data, it was observed that between 2005 and 
2011 carbon dioxide emissions have decreased by 17.5%.  This is a similar trend as observed in other local 
authority areas in the South West.  This reduction has mainly been driven by the reduction in output 
resulting from the economic downturn, the reduced carbon intensity of electricity, and the improved 
efficiency of new vehicles. In addition, variability in weather from one year to the next is shown to have a 
big influence on carbon emissions.   
 
The commercial and industrial (C&I) sector is responsible for 39% of the city’s carbon dioxide emissions.  
Three quarters of all electricity (the most significant fuel) from this sector was consumed at only 4% of non-
domestic sites.  The Devonport Dockyards are the only site in Plymouth within the EU Emissions Trading 
Scheme (ETS), and are responsible for 2.4% of emissions from the non-domestic sector.  The public sector is 
responsible for 11% of the city’s emissions. 
 
The residential sector is responsible for 34% of the city’s carbon dioxide emissions.  Energy use in homes 
varies across the city, with critical factors being the size of property, the age/condition and tenure, which 
are strongly linked to the affordability of energy and fuel poverty.  Energy use is highest in the heart of 
Plymouth, where homes are both old and relatively large.  There is also high energy use running around the 
east of the city, which is linked to larger households.  Energy use is lowest in the city centre where homes 
are small – mainly flats – and at the west edge of the city where homes are small and their tenants are 
more likely to be in fuel poverty.  There are almost three thousand properties with minimal loft insulation, 
and 35% of the city’s houses have uninsulated cavity walls.  Of homes with gas central heating, only 20% 
have condensing boilers.   
 
The transport sector is responsible for 27% of the city’s carbon dioxide emissions.  Car availability and 
commuting by car is much higher in the east of the city, and is likely connected to income.  Two thirds of 
people commute to work by car with 90% of those doing so as single occupants, whilst 14% of people walk, 
12% commute by bus and 3% commute by bike. 
  
A high level assessment of the potential for low and zero carbon energy in Plymouth was undertaken based 
on existing data sources or simple estimates.  It was found that by 2031, low or zero carbon technology 
could offset 15% of Plymouth’s current carbon emissions, if very aggressive uptake rates for a range of 
technologies are assumed.    The most significant low or zero carbon energy technologies are large scale 
district energy networks, renewable heat from biomass boilers and heat pumps, and roof mounted 
photovoltaic panels. 
 
An analysis was undertaken to apportion carbon reduction to Plymouth as a result of national carbon 
reduction policy.  It was estimated that by 2031 carbon emissions in Plymouth may be 47% lower than the 
2005 baseline.  The most significant national policy is the decarbonisation of the national electricity grid, as 
energy generation moves away from intensive fuels such as coal, and the proposition of renewable energy 
increases.  The largest of these generators and therefore those with the greatest impact will be large 
national infrastructure e.g. offshore wind farms, and are beyond the influence of Plymouth City Council.  
Other notable policies include the improvement in efficiency of new vehicles thereby gradually reducing 
energy use from the overall vehicle fleet, energy efficiency programmes, and the increased penetration of 
renewable heat.  The recent analyses of national performance towards meeting carbon emissions budgets 
have shown that the factors with the greatest impacts are the weather and the prevailing economic 
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climate.  Whilst the first national carbon target has been met, the UK is not currently on track to meet the 
third and fourth carbon budgets (i.e. the period to 2027) and that without a significant increase in the pace 
of emissions reduction, starting very soon, the costs and risks of moving to a low-carbon economy in the 
2020s and beyond will be increased. 
 
An assessment of local conditions and policy in Plymouth was undertaken by consulting with officers and 
key documents.  Within the C&I sector the most significant carbon reduction will come from the reduction 
in carbon intensity of the national electricity grid.  The increased penetration of renewable heat is also 
projected to be significant, and there is a carbon reduction opportunity in Plymouth for businesses and 
industry with high heat demand.  The future requirement for rented properties to achieve an Energy 
Performance Certificate (EPC) rating of at least E may stimulate improvements in the building efficiency, 
perhaps through uptake of Green Deal in the non-domestic sector.  Of the C&I emissions in Plymouth, the 
vast majority are not captured by any national carbon reduction policy, with the main incentives to reduce 
emissions being market led e.g. rising energy prices, or improved corporate image.  This is a significant gap, 
and local action to support business uptake of energy efficiency and renewable technologies could add 
significant value.   Plymouth is doing reasonably well compared to similar cities in terms of installation of 
photovoltaic (PV) in the C&I sector, perhaps driven by higher solar resource in the South West compared to 
other parts of the country.  However, there are no Renewable Heat Incentive (RHI) accredited renewable 
heat installations in this sector.  Increasing the penetration of low carbon heat for high heat users will be 
important if carbon emissions are to be reduced in the city.  City district heating schemes are an important 
component of this, for example at Derriford and the City Centre.  Evidence from elsewhere indicates there 
is a role for the council to lead on developing a citywide Energy Services Company to enable the delivery of 
heat networks.  
 
In the domestic sector Plymouth has been proactive in securing two Energy Company Obligation (ECO) 
schemes in the city totally £50 million.  Whilst this may mean Plymouth is well placed by comparison to 
other areas, the rate of improvement to the domestic stock is still slower than needed to realise the carbon 
reduction trajectory implied by national projections.  This is due to the inherent challenges of the Green 
Deal and ECO as mechanisms to drive carbon reduction, and it has been shown at a national level that since 
the introduction of these schemes installation rates of efficiency measures to homes have drastically fallen.  
Uptake of PV in Plymouth’s homes is higher than for other mid-sized cities, probably due to the improved 
solar resource,  but uptake of renewable heat has been extremely low,  When the Renewable Heat 
Incentive (RHI) scheme becomes available to homes later this year, it is important that there is a step-
change in uptake. 
 
In the transport sector national carbon reduction policies are divided into those that will occur nationally 
e.g. improved efficiency of new vehicles, or the increased penetration of biofuels, and those which require 
local action such as Smarter Choices, electric vehicles and eco-driving training.  The scope of Plymouth’s 
recent Local Transport Plan 3 covers all policies identified at a national level.  There are a large number of 
local initiatives aimed at increasing sustainable travel practices.  The Plymotion personal travel planning 
programme will cover a significant proportion of Plymouth’s households and represents a significant 
opportunity to promote sustainable transport modes.  Ambitious levels of year on year increases in 
walking, cycling, bus use and car sharing will be needed.  The current strategy to bring forward 
infrastructure to support electric vehicles is based on providing charge points in city and supermarket car 
parks, as well as in new developments.  This is a reasonable approach in combination with existing national 
incentives to purchasing electric vehicles.  It is shown that by 2031 a significant proportion of the city’s 
vehicle fleet should be targeted as being electric.  Eco-driver training has been shown to be a cost effective 
means of achieving significant carbon reduction, though current records indicate that implementation of 
eco-driver training has been very limited.  There is therefore an opportunity for the council to promote eco-
driver training both for its own employees and more widely across the city. 
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The local planning process at present represents an opportunity to incorporate sustainability measures, 
including those which reduce emissions of carbon, into new development.  However, there is much 
uncertainty in this area as recent consultations have proposed removing the ability of local planning 
authorities to set standards in advance of national Building Regulations, and it is not known whether funds 
raised through the “allowable solutions” associated with meeting the Government’s “zero carbon” 
buildings policy can be ring-fenced for local use, or whether these will be used on national projects.   
 
The national carbon reduction trajectory indicates that by 2031 emissions relative to 2005 levels may be 
47% lower, however the analysis has shown that step-changes would be needed across all sectors to 
broadly meet the national timetable and that at present the UK is not on target to meet its 3rd carbon 
budget.  Further analysis in this report indicates that it may be possible to achieve an overall reduction of 
60% (as shown in the graph below) with increased local demand reduction measures and penetration of 
renewable heat.  It would be sensible to set a long term carbon reduction target that is easy to 
communicate; therefore it is recommended that a citywide target is set at either a 50% or a 60% reduction 
in emissions from 2005 to 2031.  It is recommended that performance against the target is monitored 
annually using data supplied by Department for Energy and Climate Change (DECC), and that a broad set of 
city specific proxy indicators is developed to track progress across a range of issues.   
 

 
 
To deliver these targets the report recommends the following priorities for local policy and projects: 
 

 The public sector needs to show leadership by setting ambitious carbon reduction targets at a 
corporate level for their own estates, achieving those targets through implementing demand 
reduction and renewable energy measures, taking a lead on utilising emerging finance models to 
implement energy efficiency measures and by sharing lessons with local businesses. 
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 Reducing emissions from the private sector must be prioritised and supported by promoting Green 
Deal for the non-domestic sector and building up local knowledge and case studies in advance of 
the requirement for rented buildings to achieve an EPC rating of at least E in 2018.  The sector can 
be further supported by providing access to non-domestic energy efficiency surveys, sharing 
lessons regarding financing models for energy efficiency and renewable energy projects between 
businesses in the city, providing advice on funding options and support and promoting learning 
through development of peer to peer networks.      

 The scale of uptake of renewable energy within non-domestic buildings should be increased by 
promoting the FIT and RHI schemes, especially low carbon heating technologies to businesses and 
industry with high heat demand in Plymouth.  District heating networks in the city e.g. at Derriford 
and the City Centre should be brought forward and using planning policy to ensure future 
development connects to these networks.  There may also be an opportunity for the Council to 
lead on developing a citywide ESCo. 

 The insulation of homes remains a high priority.  The uptake rates tested in this report should be 
used as a guide to setting targets for programmes of insulation e.g. through HECA reporting.  
Plymouth has made good use of ECO funding, and this should be continued once the current 
programme ends. 

 The recent changes to ECO and Green Deal mean although ECO is less well funded, there is now an 
opportunity to target Green Deal for landlords and for those moving house through stamp duty 
rebates.  The landlord sector in particular remains a key opportunity in Plymouth.  From April 2018 
it is envisaged that it will not be possible to rent out a home or commercial property with an EPC 
rating of worse than E.  This could provide additional incentives to take up the Green Deal, and the 
Council could begin discussions with landlord forums and key stakeholder groups e.g. the 
University, to promote the benefits of the scheme to landlords.  This could include conditions of 
HMO licensing.  The Government intends to consult on this policy in January 2014, so this may be 
an opportune time to coordinate local action. 

 Promoting the comfort, financial and environmental benefits of energy efficiency to homeowners 
e.g. through campaigns like Transition Streets, or on the Council’s website.  This should include 
raising knowledge around consumer choices (e.g. purchasing new appliances), behavioural 
measures (e.g. the influence of property temperature on energy bills) and upcoming issues such as 
smart meters and appliances. 

 Increasing the uptake of both renewable electricity and renewable heat in Plymouth homes which 
is currently lower than could be expected.  Renewable heating technologies in particular should be 
promoted for example through Plymouth Energy Community, both now for the Renewable Heat 
Premium Payment and when the RHI scheme fully launches.   

 Local planning policy may provide opportunities to realise further savings from new development, 
though much will depend on the outcome of recent government consultations.  The outcome of 
the consultation on housing standards should be awaited, and should there still be an opportunity 
for local planning authorities to set requirements that are in advance of the national minimum 
standards, then these options should be further tested for viability.  Similarly, the outcome of the 
consultation on Allowable Solutions should be awaited to establish whether funds raised can be 
utilised in the city, though it would be prudent for the Plymouth Plan to set a framework for 
priority carbon reduction projects. 

 Developing infrastructure to support electric vehicles.  Plymouth has a strategy to support Ultra 
Low Emission Vehicles (ULEV) and in particular electric vehicles, which should be implemented.  
The Council could consider additional incentives to promote the uptake of electric vehicles, for 
example through reduced parking rates in its car parks.  The uptake in Plymouth and the SW is 
currently low, and is expected to stay low in the immediate term as national funding has been 
directed towards other parts of the UK.  Nevertheless, EV will play an important role in the medium 
to long term, and a target for 2031 of 58,000 registered ULEV vehicles in Plymouth is suggested.   
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 It has been shown that significant local action will be required to achieve the level of impact 
assumed from the Smarter Choices approach to achieve an overall target of 50% of travel by 
sustainable modes in 2031.  This should include  

o Further upgrading the city’s cycle infrastructure network and continuing promoting cycling 
through current programmes, which have shown increased uptake of cycling at similar 
rates that will be required each year to 2031. 

o Promoting walking as a viable alternative to the car in some instances, including promoting 
health benefits.   

o This could include working with businesses to create travel plans or to introduce workplace 
parking levies, to significantly increase the proportion of journeys made via car sharing. 

o Promoting the bus as a viable alternative to car use in the city. 
o Monitoring the emerging car club to assess its uptake and effectiveness at reducing carbon 

emissions, and expand it if there is sufficient demand. 
 Promoting eco-driver training as a cost effective measure that both businesses and citizens can 

take up.  There is an opportunity for the Council to promote eco-driver training both for its own 
employees and more widely across the city.  Apportioning national assumptions for Eco Driving 
results in a target of 28,000 drivers trained by 2031, at a rate of 1,600 per year. 

 Liaising with bus operators in the city to explore options to reduce emissions from their fleets, for 
example by increasing the proportion of biofuels at filling depots or through investment in new 
cleaner vehicles, which may also address air quality issues within Plymouth. 

 Existing programmes to streamline freight transport, for example the identification of potential 
freight consolidation distribution centres, the establishment of a Freight Quality Partnership and 
the safeguarding of rail freight infrastructure, should be progressed and linked into the previous 
recommendation to further engage with the C&I sector on carbon reduction more broadly.    

 Using local planning policy to promote sustainable transport options as part of new development, 
for example by promoting mixed-use developments and by ensuring good connectivity with 
sustainable transport infrastructure, for example footpaths and cycle paths, bus routes and electric 
vehicle charging.  This is strongly supported in the National Planning Policy Framework. 

 
Each of these areas needs to be explored in more detail to develop a detailed action plan and set of 
schemes to take forward. 
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1. BACKGROUND 
In 2011, the CEE undertook an analysis1 of carbon dioxide emissions and the impact of local and national 
policy on domestic, non-domestic and transport emissions in Plymouth.  Then, a target was set for a 30% 
reduction in emissions by 2020, from 2005 baseline.  Since then, there has been considerable change in 
both the national and local policy landscapes.  In addition, new sources of data have become available.  
Plymouth City Council commissioned the Centre for Energy and the Environment (CEE) to provide an 
addendum to that piece of work and to identify challenging but realistic carbon targets and local policies 
for Plymouth to 2031.  This report forms an extension to the original piece of work and should be viewed 
alongside that study.  This period will align with the Plymouth Plan2, which is projected to be written by the 
summer of 2014, and agreed by the autumn of 2015.  As with the 2011 analysis, the scope of this report 
covers emissions from the commercial and industrial (C&I), domestic, and transport sectors.  Energy 
production, for example from renewable sources, is not explicitly covered as a sector, though projected 
carbon reduction resulting from changes to grid intensity is.   
 
The focus of the report is on carbon dioxide as opposed to all greenhouse gas (GHG) emissions.  From the 
2011 analysis, it was found that waste, agriculture and land use change – which are sectors where non-
carbon dioxide emissions are important – account for about 1% of Plymouth’s GHG emissions, compared to 
about 10% for the UK as a whole.  Given the uncertainty in predicting future emissions, and the difficulty in 
measuring and reporting methane and nitrous oxide (the main two other anthropogenic GHGs), it is valid to 
consider only carbon dioxide emissions from the three main sectors, which are responsible for 99% of all 
Plymouth’s GHG emissions. 

  

                                                           
1
 Hitchcock et. al. 2011, Analysis of Carbon Reduction Policies for Plymouth, SWEEG Report 787. 

2
 http://www.plymouth.gov.uk/homepage/environmentandplanning/planning/planningpolicy/ldf/plymouthplan.htm 

http://www.plymouth.gov.uk/homepage/environmentandplanning/planning/planningpolicy/ldf/plymouthplan.htm
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2. PRESENT CARBON DIOXIDE EMISSIONS IN PLYMOUTH 

2.1. RECENT TRENDS IN CARBON EMISSIONS 
Carbon dioxide emissions reductions targets for Plymouth are set against a 2005 baseline.  The most 
recently available data at the time of the initial report by the CEE was 2008, and at that point emissions had 
decreased by 3.5%.  Since then, further data has been released (there is normally an approximate two year 
lag in data) and between 2005 and 2011 emissions have decreased by 17.5% (Figure 1).  Over the same 
period, the population has increased by 3.7%, and so emissions per capita have reduced even more, by 
20.3%.  As the population of Plymouth is projected to increase by approximately 7% from 2011 to 20313, 
the rate of carbon reduction in absolute terms will not be as great as on a per capita basis.  The carbon 
reduction target is expressed in absolute terms, meaning that the emissions from future growth will need 
to be included within the overall carbon reduction strategy.  These reductions in emissions have occurred 
across each of the three sectors; about 20% reductions in the C&I and domestic sectors, and just under 10% 
in the transport sector.  There are many underlying reasons for this, through the four main factors as have 
been explained in recent reports by the Committee on Climate Change4 are as follows: 
 

 The weather:  The weather, and in particular the external temperature has a significant impact on 
building energy use.  As the vast majority of energy used to condition buildings is used for heating 
(as opposed to cooling), particularly hot or cold years result in changes to demand for energy, in 
particular heating fuels such as gas in the domestic sector or for space heating in the C&I sector, but 
also from other fuels, including electricity where it is used for heating.  Based on temperature data 
between 2005 and 20125, 2007 and 2011 were significantly warmer than average (about 12-15% 
less heating required), whilst 2010 was especially cold (25% more heating required).  This trend can 
be seen in Figure 2.  The warmer weather in 2011 equated to about a 2% reduction in total carbon 
emissions in Plymouth from reduced demand for natural gas.  As an example, adjusting the 
domestic gas data to account for differences in weather from year to year reveals that there was an 
underlying reduction in domestic gas demand from 2008 to 2010, though demand increased in 
2011.  As 2012 had similar temperatures compared to the recent average, it would be expected that 
when next year’s carbon data is released, heat related emissions would increase. 

 The economic climate:  The recession has had a big impact on demand for energy.  In the single year 
between 2007 and 2008, the demand from the C&I sector fell by 15% (the actual drop should be 
even greater as 2007 was itself 15% warmer than 2008), and between 2007 and 2011 demand fell 
by 25%.  There have been additional reductions in demand from other sectors, for example from 
freight transport.  The CCC has reported that the UK has met the target for the first of its carbon 
budget periods (2008-2012) mainly due to the recession, and warns that the third and further 
budgets are not likely to me met unless there is an improvement in the rate of implementing 
measures to reduce emissions. 

 The carbon intensity of electricity:  Carbon emissions arising from electricity consumption are a 
function of both the demand for that electricity, and the carbon intensity of the national electricity 
grid.  The intensity is a function of the mix of generating plant used to produce electricity (including 
from any renewable energy), and was broadly constant from 2005 to 2008, after which it fell and in 
2011 was almost 10% lower than the 2005 level.  This has resulted in reductions in emissions in both 
the C&I and domestic sectors, where electricity is responsible for about two-thirds and a half of 
emissions within the sector respectively.  Recent data from CCC shows that the carbon intensity of 
the national grid in 2012 reverted has reverted to 2005 levels, driven mainly by switching from 
natural gas to coal fired power stations.  Although the longer term trend is an expected reduction in 

                                                           
3
 From DCC estimates 2011 to 2031, http://www.devon.gov.uk/peoplepopprojection.htm 

4
 http://www.theccc.org.uk/ 

5
 Extracted degree day values for South West region from CIP database used for production of Display Energy Certificates 

http://www.devon.gov.uk/peoplepopprojection.htm
http://www.theccc.org.uk/
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grid intensity (this will be discussed later), all other factors being equal emissions in Plymouth may 
increase by 4% in 2012 due to this increase in grid intensity. 

 The efficiency of vehicles:  At a national level, between 2005 and 2011 the total distance travelled by 
vehicles in the UK was relatively constant (changes of no more than 1%).  Over this period, the 
average carbon emissions reduced year-on-year from 182 gCO2/km to 170 gCO2/km (a 12% 
reduction).  This was due to the improved performance of new vehicles and the turnover of the 
overall national vehicle fleet.  The extent of carbon reduction from transport in Plymouth has not 
been as high nationally (8.5% as opposed to 13%), suggesting that the vehicle fleet6 in Plymouth is 
older than the national average and/or total distances travelled have increased. 

 
These four significant factors are so dominant that observation or monitoring of local carbon reduction 
initiatives using the carbon data alone would be impossible, and so the effectiveness of any such measures 
should be monitored using proxy indicators.  Comparing Plymouth’s performance to other locations in the 
South West (Figure 2) reveals that the drivers described above are evident throughout the region.  
Domestic emissions show least variance from place to place, with Plymouth having comparatively low 
emissions.  Important contributing factors here are house size (11% of Plymouth homes are detached 
compared to 40% in Poole) and heating fuel (82% of Plymouth’s homes are gas central heated, compared 
to 51% in a more rural district like West Devon).  Transport emissions show more variance, with more 
urban districts having lower emissions, as less distance is travelled overall.  Again, Plymouth’s emissions 
from the transport sector are comparatively low.  Emissions from the C&I sector shows most variance, and 
is related to the amount and type of C&I within the district.  Plymouth’s emissions here are again 
comparatively low, with only Torbay’s being lower of the districts examined.  Past analysis has shown 
emissions in the South Hams from C&I to be high, which is likely driven by activity on the fringes of 
Plymouth, though outside of the Plymouth authority boundary.  For the three sectors combined emissions 
in Plymouth are low.  Excluding emissions outside of the control of the LA7, Plymouth is approximately at 
the top 10% lowest emitters in the South West, and top 15% nationally based on 2011 emissions per capita. 
 

                                                           
6
 Where “fleet” refers to all vehicles in the city as opposed to vehicles owned by the council. 

7
 Taking the “NI186” definition where motorway traffic, emissions from rail, and land use change are considered outside the 

influence of a local authority. 
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Figure 1: Plymouth’s carbon emissions in the C&I, domestic and transport sectors in 2005, 2008 and 2011 (Source: DECC) 

 

Figure 2: Per capita emissions for the three main sectors and in total between 2005 and 2011 for Plymouth and other authorities in 
the South West (Source: DECC) 

2005 2008 2011

Transport Other 4 4 4

Road Transport (Minor roads) 199 204 189

Road Transport (A roads) 153 146 133

Domestic 'Other Fuels' 8 8 8

Domestic Gas 272 246 193

Domestic Electricity 244 238 212

Agricultural Combustion 1 1 1

Industrial and Commercial Other Fuels 55 54 46

Large Industrial Installations 3 3 3

Industry and Commercial Gas 131 111 87

Industry and Commercial Electricity 395 397 331
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2.2. COMMERCIAL AND INDUSTRIAL 
Electricity and gas consumption data in the non-domestic sector is available at MLSOA level though 
unfortunately at this resolution, it is not possible to identify higher intensity users in order to begin to 
formulate policy to reduce energy use.  In addition, a large proportion of electricity consumption within the 
data is not attributed to any specific area; rather it is attributed to consumers with “half hourly” electricity 
meters.  A half hour meter is mandatory for all business electricity customers with a maximum demand of 
100 kW or more in any single half-hour period though businesses with maximum demand of more than 
70kW can opt to have a half hourly meter.   In 2011 total non-domestic electricity consumption in Plymouth 
was 669 GWh of which 505 GWh was from sites with half hourly meters.  There were 342 such meters 
compared to approximately 8,200 total non-domestic electricity meters.  Therefore, 75% of all 
non-domestic electricity was consumed at only 4% of sites.  The average electricity consumption at each of 
these large sites was 1,500 MWh compared to 21 MWh at the remaining smaller sites in Plymouth. 
 
The DECC CHP Development map8 was not available at the time of the first report, and shows heat density 
down to LSOA resolution for a range of sectors (Figure 3).  There is likely to be a relationship between heat 
density and demand for non-heat uses and therefore carbon emissions.  Industrial loads can be seen across 
the city, for example at Roborough, Clittaford Road, Estover, Parkway, Cattedown and Valley Road 
Industrial Estates.  In addition, the heat map identifies two “large heat loads”9 in Plymouth.  The first being 
a 9.4 MWth load at Devonport Royal Dockyard Ltd. and the second of 5.4 MWth at the Imerys site at 
Coypool, of which 4.6 MWth is already met using CHP.  It appears that the Imerys is now no longer 
operational and that heat load no longer exists.  The Dockyard boilers at Devonport appear to be the only 
Plymouth based emitter within the EU ETS scheme, with an allowance of 11.4 ktCO2 in 201310.  Commercial 
activity is mainly concentrated at the city centre with education corresponding to the location of the 
university, larger schools and health to the Derriford hospital, as would be expected. 
 
Results from the CRC Energy Efficiency Scheme league table (2011/12) show emissions from key emitters 
located in the city.  These include Babcock International Group Ltd. (Marine & Technology Division HQ at 
Devonport) (131 ktCO2 for whole company which includes 12.4 ktCO2 identified through the EU ETS in 
Clyde, Scotland), Plymouth City Council (20 ktCO2), Plymouth Hospitals NHS Trust (19 ktCO2), RNO Ltd. 
(Princess Yachts – for the whole company) (12 ktCO2), University of Plymouth (12 ktCO2) and Kawasaki 
Heavy Industries Ltd whose UK HQ is at Ernesettle (5.4 ktCO2).  It is not possible to determine from the 
publically accessible CRC data what proportion of emissions from the private sector organisations arise in 
the city, though these organisations will have needed to establish this as part of their data gathering 
exercise.  It is recommended that these companies are contacted to establish the magnitude of their 
emissions in Plymouth, and their willingness to play a part in city wide carbon reduction.  The total 
emissions in 2011 from Plymouth’s C&I sector was 467 ktCO2. The council, hospital trust and university are 
therefore responsible for 11% of the city’s non-domestic emissions.  The previous report identified carbon 
emissions from 100 large11 public sector buildings to be approximately 9% of all C&I emissions.  Of this, 
about 20 ktCO2 was identified as arising from the hospital, and 9 ktCO2 from the University.  This correlates 
reasonably well with the newer CRC data.   
 
Neighbourhood Statistics provides data from 2011 on the number of local business units.  In Plymouth, 
about half of all sites are private businesses based only at that site, 22% are single sites with one or fewer 
people working there, 4% are public sector, and 26% are “multi site” private businesses e.g. chains.  This 
proportion is significantly higher than the regional and national proportion of 16% and is indicative of 

                                                           
8
 http://chp.decc.gov.uk/developmentmap/ 

9
 Defined as heat load in excess of 5 MWth 

10
 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/237250/uk_nims_provisional_indicative_allocati
ons_for_UK_installations.pdf  
11

 Floor area greater than 1000 m
2
 

http://chp.decc.gov.uk/developmentmap/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/237250/uk_nims_provisional_indicative_allocations_for_UK_installations.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/237250/uk_nims_provisional_indicative_allocations_for_UK_installations.pdf
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Plymouth’s standing as a major regional centre.  There is potentially less scope to directly engage with 
multiples on carbon reduction, as they are more likely to follow corporate objectives set nationally.  
Conversely, multiples with strong corporate objectives to reduce carbon emissions and who have done 
locally offer a good opportunity to share lessons through local business forums etc.  Figure 4 shows the 
breakdown of sites by sector.  Compared to regional and national data, Plymouth has a significantly higher 
proportion of retail units, accommodation and food services sites, and health sites which all reflect 
Plymouth’s standing as a regional city.  Figure 5 shows a breakdown of proportion of sites by number of 
employees.  In Plymouth, there are 6,780 sites (VAT or PAYE based local units) of which 830 (12%) have 
more than 20 FTE.  From this information together with the number of FTE in Plymouth (approximately 
116,000), the number of employees based in each of these groups of sites can be estimated (Figure 6).  
About 75% of all staff is based in these 830 sites with 20 or more staff.  The average number of staff at 
these sites is between about 90 and 120, though clearly there will be a large range between the largest and 
smallest of these.  It has already been seen that the top 4% of sites are responsible for 75% of non-
domestic electricity.  Energy consumption data is not available on a site by site basis and so it is not 
possible to establish an accurate picture of which sites and businesses are producing the greatest emissions 
across the city.  Nevertheless, through considering the DECC electricity consumption and meter data and 
the number of business sites, it is estimated here that engaging with around 300 large sites that collectively 
may employ around half12 of Plymouth’s workforce could explain around three-quarters of the city’s 
emissions from the C&I sector.  The strategy required to engage with these larger users is likely to be 
different compared to engaging with a large volume of low energy consumers.  This approximate target of 
finding and engaging with 300 large C&I consumers represents the scale required to address the majority of 
the city’s C&I emissions.  Targeting energy efficiency and carbon reduction at these large sites in the city is 
likely to result in a greater overall impact when considering carbon reduction across the whole city, and as 
the C&I sector is the largest of the three sectors represents an area where resources should be deployed. 
 
Emissions of carbon dioxide from the C&I sector are strongly linked to the performance and composition of 
the local economy in Plymouth. Figure 7 shows the number of people employed across the economy taken 
from the census in 2001 and 2011, together with intermediate data from the Regional Observatory.  As the 
methods of data collection are different, the values cannot be directly compared, however some underlying 
trends can be seen.  Over the period between the 2001 and 2011 census the number of people employed 
in the manufacturing sector fell from about 15,800 to 11,500, with the share within the economy falling 
from about 15% to 10%.  As manufacturing is more carbon intensive than the services sector, this will have 
had a favourable impact on the city’s carbon emissions.  Based on 2008 data from the Regional 
Observatory, the shipbuilding sector was responsible for about half of all manufacturing jobs and economic 
output in Plymouth.  The recent announcement of a potential loss in 1,775 jobs in Scotland and 
Portsmouth13 within the shipbuilding sector highlights the impact national decisions could have on 
Plymouth’s economy and carbon emissions.  The Westcountry dockyard at Devonport employs more than 
4,000 staff. 
 

                                                           
12

 Rough estimate based on number of sites with over 20 staff and typical distributions. 
13

 http://www.plymouthherald.co.uk/Shipbuilding-job-cuts-stoke-fears-impact-Plymouth/story-20040259-detail/story.html 

http://www.plymouthherald.co.uk/Shipbuilding-job-cuts-stoke-fears-impact-Plymouth/story-20040259-detail/story.html
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Figure 3: Heat density (kWh/m
2
) at LSOA level for a range of non domestic sectors (Source: DECC) 

 

 

Figure 4: Proportion of “Local Units” i.e. sites by sector in Plymouth, SW and UK (Source: Neighbourhood Statistics) 
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Figure 5: Proportion of “Local Units” by size in Plymouth, SW and UK (Source: Neighbourhood Statistics 

 

Figure 6: Estimated number of staff binned by size of employment site 

 

 

Figure 7: Employment in Plymouth from 2001 to 2011 from varying sources (2011 Census and Regional Observatory) 
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2.3. DOMESTIC 
Since the initial report, the output from the 2011 Census has been released.  This provides information on a 
range of factors of relevance to the carbon performance of Plymouth’s homes at LSOA resolution.  Some 
key outputs and derivatives have been mapped and are shown in Figure 8 to Figure 12. 
 
 Energy:  Energy use varies across the city, with critical factors being the size of property, the 

age/condition (for example the more central historic areas with high proportions of solid walled 
properties use more energy) and tenure, which is strongly linked to the affordability of energy and 
fuel poverty.  Energy use is highest in the heart of Plymouth, where homes are both old and 
relatively large.  There is also high energy use running around the east of the city, which is linked to 
larger households.  Energy use is lowest in the city centre where homes are small – mainly flats – and 
at the west edge of the city where homes are small and their tenants are more likely to be in fuel 
poverty. 

 House Type and Size: The largest homes in Plymouth are on the eastern edges in the suburbs of 
Plympton and Plymstock which are mainly semi-detached and detached, and in the central area 
extending north from Perevell and Compton which are in the main large solid wall terraced houses.  
The city centre and south west of the city comprise mainly smaller homes, a large proportion of 
which are purpose-built or historic houses converted into flats.  The south east of the city contains 
historic terraced housing. 

 Tenure:  Home ownership is very high in the east of the city and in the suburbs of Plympton and 
Plymstock.  The proportion of rented homes is very high in the city centre and in the central areas 
surrounding the University, at Greenbank, Mutley and Mount Gould.  Local authority and RSL 
housing are spread across the city, though have higher concentrations across the west of Plymouth, 
and are highest at the Devonport, Stoke and St.Budeax areas. 

 Heating System: Whilst most homes are heated from gas central heating systems, there are some 
concentrations of homes heated using more carbon intensive fuels, most notable the City Centre 
which contains older properties subdivided into flats and heated using Economy 7 electricity, though 
there is also electric heating in other parts of the city such as at Devonport and the central part of 
Plympton.  

 
In addition, the EST has produced the Home Analytics dataset which is based on an in-house method to 
statistically establish key measures in homes.  The source data appears to run to 2011 so would not include 
measures installed in the latter stages of CERT i.e. running into 2012.  The data is available to ward and 
even address level for the council, though it is only possible to report at a city level here.  Highlights from 
this dataset include: 
 
 Of 102,581 homes in Plymouth, 45,037 (44%) have cavity walls that have been insulated.  There are 

36,075 (35%) uninsulated cavity walls and 21,469 (21%) solid walls. 
 Of the uninsulated cavity walls, 12,543 (35%) are “hard to treat cavities” and so 25,352 conventional 

cavities. 
 Of the hard to treat cavities, 2,929 are due to the system build and so could be filled using new 

techniques.  1,546 are due to random stone and 7,902 are due to wall faults.  These potential 
insulation solutions for these properties would likely be the same as for solid wall constructions. 

 There are 2,892 homes with only 0-50 mm of loft insulation, and 49,090 with between 50 and 
150 mm.  There are 44,252 with over 150 mm.  The recommended thickness is over 270 mm. 

 There are 16,554 homes classified as “single glazed”, implying that over 80% of glazing is double 
glazed. 

 For homes heated using gas central heating, 77,506 boilers are standard boilers and 20,137 are 
condensing boilers. 
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Figure 8: Energy consumption at LSOA resolution in 2011 (Source: DECC) 
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Figure 9: House type at LSOA resolution (2011 Census) 

 

Figure 10: Average number of bedrooms at LSOA resolution (2011 Census) 
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Figure 11: Tenure at LSOA resolution (2011 Census) 

   

Figure 12: Heating system at LSOA resolution (2011 Census) 
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2.4. TRANSPORT 
The output from the 2011 Census also provided data on transport factors.  Figure 13 shows that car 
availability is much higher in the east side of the city than the west.  This is perhaps not surprising as the 
east side of the city has larger properties and higher property values, meaning that the affordability of car 
ownership is likely to be less of an issue.  People living in those areas are also more likely to commute by 
car either into Plymouth or further afield.  At the time of writing data from the 2011 Census on commuting 
distances was not available, though once this is published the data should be checked alongside this study.  
For those living in the centre or west parts of the city car ownership is much lower, reflecting the more 
sustainable location of homes, lower incomes and increased pressure for parking in the more densely built 
up central areas.   
 
There is a strong relationship between car ownership and method of commute (Figure 14).  In the central 
areas, and particularly in the city centre there is a high proportion of people walking or cycling to work with 
many more walking (14% on average for Plymouth as a whole) than cycling (3% on average).  Driving by car 
is the most popular method of commute (58% with a further 6% travelling as a passenger), with the 
greatest concentrations of those commuting by car living on the east of the city.  Home working is generally 
low, though there are some concentrated areas at the heart of Plymouth and in and around Plymstock.  
The proportions of people commuting by bus are highest for those living in the west and north of the city, 
and in the south east (Efford and Lipson). 
 

  

Figure 13: Car availability and average number per household at LSOA resolution (2011 Census) 

 



21 

 6  
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Figure 14: Commuting mode at LSOA resolution as a % of households in employment (2011 Census) 
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2.5. SUMMARY 
Based on a review of the most recent data sources, it was found that: 
 

 Between 2005 and 2011 carbon dioxide emissions have decreased by 17.5%.  This is a similar trend 
as observed in other local authority areas in the South West. 

 This reduction has mainly been driven by the reduction in output resulting from the economic 
downturn, the reduced carbon intensity of electricity, and the improved efficiency of new vehicles. 
In addition, variability in weather from one year to the next is shown to have a big influence on 
carbon emissions. 

 The commercial and industrial sector is responsible for 39% of the city’s carbon dioxide emissions.  
Three quarters of all electricity (the most significant fuel) from this sector was consumed at only 4% 
of non-domestic sites.  The Devonport Dockyards are the only site in Plymouth within the EU ETS 
scheme, and are responsible for 2.4% of emissions from the non-domestic sector.  The public sector 
(council, NHS trust and university) are together responsible for 11% of the city’s emissions.   

  The residential sector is responsible for 34% of the city’s carbon dioxide emissions.  Energy use 
varies across the city, with critical factors being the size of property, the age/condition and tenure, 
which is strongly linked to the affordability of energy and fuel poverty.  Energy use is highest in the 
heart of Plymouth, where homes are both old and relatively large.  There is also high energy use 
running around the east of the city, which is linked to larger households.  Energy use is lowest in 
the city centre where homes are small – mainly flats – and at the west edge of the city where 
homes are small and their tenants are more likely to be in fuel poverty.  There are almost three 
thousand properties with minimal loft insulation, and 35% of the city’s houses have uninsulated 
cavity walls.  Of homes with gas central heating, only 20% have condensing boilers. 

 The transport sector is responsible for 27% of the city’s carbon dioxide emissions.  Car availability 
and use is much higher in the east of the city, and is likely connected to income.  Two thirds of 
people commute to work by car with 90% of those doing so as single occupants.  14% of people 
walk, 12% commute by bus and 3% commute by bike.   
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3. RENEWABLE ENERGY CAPACITY AND UPTAKE 

3.1. HIGH LEVEL RENEWABLE ENERGY CAPACITY ESTIMATE TO 2031 
The current installed capacity of low and zero carbon technologies (LZC) in Plymouth was taken from Regen 
SW’s annual survey (2013)14.  The energy generated and carbon saved was estimated based on a series of 
assumptions.  A high level estimate for the overall potential for renewable energy in Plymouth was 
undertaken, based upon a series of previous analyses, with additional assumptions made where necessary.  
The scopes of technologies together with the assumptions made are shown in Table 1.  Where possible, the 
methodology developed by SQW15 for DECC was used.  This is based on a sequential constraint approach 
where constraints are progressively introduced to reduce the naturally available resource (level one) to 
those that are constrained by planning and regulation (level four).  It does not consider economic viability 
or supply chain constraints.  Finally, a potential uptake in 2031 was estimated.  This was based on the 
Government’s target for a 12% penetration of renewable heat by 2020 (as no data was available beyond 
this point no further reduction was assumed; current progress towards this national ambition is below the 
target), and that PV would continue to be taken up at recent (post FIT tariff review) rates annually to 2031.   
 
Figure 15 shows the current carbon reduction through LZCs compared to potential scenarios.  At present, 
emissions offset through LZCs sited in Plymouth are approximately 14 ktCO2 of which over half is from 
landfill gas and the bulk of the remainder from PV.  LZC schemes that generate electricity such as landfill 
gas or PV would not actually result in emission reductions to Plymouth itself.  This is because the energy 
generated has been incentivised through the RO or FIT, meaning that the carbon intensity of the whole 
national electricity is reduced – albeit by a very small amount.  So whilst it is important that every area 
contributes its fair share of LZC electricity generation, it would not impact the headline carbon dioxide 
emission data upon which Plymouth’s targets are set.  The same is not true of heat schemes, as for 
example, a switch from gas to biomass would result in observed emissions reductions in Plymouth. 
 
In 2031 the total carbon reduction (including from electricity LZCs, for demonstration purposes) could be 
187 ktCO2.  This is mainly composed of biomass (25%), district heating schemes (22% - assumes upper 
range of potential carbon reduction from Table 1 of which half deployed by 2031) energy from waste at 
Devonport (19%), heat pumps (13%) and PV (8%).  This scenario assumes extremely ambitious uptake 
levels.  For example, 5,000 biomass boilers (about 4,800 domestic installations – almost 5% of the housing 
stock), almost 15,000 heat pumps, 13,000 PV installations etc.  The overall potential for the city of 
364 ktCO2 is mainly driven by significant further uptake of PV, biomass, heat pumps, and district energy 
schemes. 
 
Figure 16 shows the same information as Figure 15 alongside 2011 emissions of carbon dioxide in Plymouth 
to provide context.   It can be seen that even including electricity schemes claiming FIT etc., LZCs currently 
offset about 1% of Plymouths emissions.  In 2031 this could notionally be 15% of 2011 emissions (or a 
higher percentage if the city’s emissions drop due to demand-side improvements).   
 

  

                                                           
14

 http://regensw.s3.amazonaws.com/2013_progress_report_web_a9553fc4f7a1cbaf.pdf 
15

 In September 2009, SQW Energy and Land Use Consultants were commissioned by the Department of Energy and Climate 
Change (DECC) and the Department of Communities and Local Government (CLG) to develop a methodology for assessing the 
opportunities and constraints for deploying renewable and low-carbon energy development in the English regions 
http://www.ukccsrc.ac.uk/system/files/10D504.pdf 

http://regensw.s3.amazonaws.com/2013_progress_report_web_a9553fc4f7a1cbaf.pdf
http://www.ukccsrc.ac.uk/system/files/10D504.pdf
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Table 1: Technologies Covered and Assumptions Made 

Technology Assumptions 

Wind Based on analysis undertaken by Wardell Armstrong16 for potential capacity. This 
analysis was based on the SQW methodology including technical potential (wind 
speeds) and proximity to dwellings. The large scale wind is based on large 2.5 
MW turbines. A single turbine was identified for Plymouth – though the specific 
siting is not available, and a further exercise would be necessary to investigate 
issues such as land ownership etc.  An earlier study by Wardell Armstrong in 
200717 identified 65 MW of large scale wind potential, based mainly on 335 kW 
scale turbines following a resource assessment using GIS.  This equates to 
approximately 200 turbines.  Critically only a 180 m buffer zone around 
properties was considered.  It is likely that in practice a larger buffer would be 
needed which could potentially severely constrain that potential.  There is 
currently a Bill in Parliament proposing to set a minimum distance of 1,500 m 
from the smallest scale turbines to properties.  Nonetheless, there may be some 
opportunity for such mid-sized turbines  

Hydro The capacity was identified by a study undertaken by the Environment Agency 
which identified “barriers” in existing watercourses e.g. weirs, as being 
potentially suitable for installation of hydropower schemes.  The environmental 
sensitivity of those sites was then established and combined with the potential 
to identify win-wins.  Only one such scheme was found in Plymouth, and this 
would be in the 0-10 kW range.  If environmentally sensitive schemes were also 
included, then there are up to 11 sites in the region of 0-10 kW, and a further 
scheme in the 20-50 kW range. 

Marine It has been estimated here following a previous assessment by CEE at the Rame 
Peninsula, Cornwall that there could be the potential for a 2 MW marine turbine 
across the Tamar between Plymouth and Cremyll.  At that point the river is 30 m 
deep which would give sufficient depth to ensure safe passage of large military 
vessels to the docks at Devonport.  Assuming a capacity factor of 0.4, this could 
generate 7 GWh of electricity, offsetting 3 ktCO2.  It is not thought that there is 
the potential for wave energy schemes directly connected to Plymouth.  

PV Estimated using SQW method, which assumes 2 kW systems fitted to 25% of 
existing homes and 50% of new development (taken here as homes), 5 kW 
systems on 40% of commercial sites, and 10 kW on 80% of industrial sites.  This 
results in almost 34,000 installations, over 90% of which are on homes. 

SHW Estimated using SQW method, which assumes 2 kW systems fitted to 25% of 
existing homes and 10 kW on 80% of industrial sites.  This results in about 27,000 
installations, of which 99% are on homes. 

Biomass Boilers Estimate based on 80% of all detached homes having a 10 kW boiler and 50% of 
all C&I gas and other fuel consumption replaced with biomass (145 kW 
commercial and 417.5 kW industrial). It is likely that there will be further 
constraints to limit uptake of biomass boilers.  It is assumed that half of this 
could be deployed by 2031. 

                                                           
16

 Wind Resource Assessment for the South West Following SQW energy Methodology, Wardell Armstrong, July 2010 
17

 http://www.plymouth.gov.uk/070416,_plymouth_renewables_study_-_final_version_march_2007-2.pdf  

http://www.plymouth.gov.uk/070416,_plymouth_renewables_study_-_final_version_march_2007-2.pdf
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Heat Pumps Based on assumptions from a report by AEA on the capacity for heat pumps in 
the SW, though adjusted to avoid double counting potential of biomass.  Uptake 
assumes 25% of all flats, all off-gas semi-detached and terraced homes, 75% of 
gas heated semi-detached homes, 50% of gas heated terraced homes and 50% of 
new homes, 10% of non-domestic buildings.  Domestic heat pump taken to be 10 
kW (efficiency 273%) and commercial 55 kW (efficiency 350%). 

Energy from Waste The Devonport EfW plant will be operational in 2015. The plant will recover heat 
and power from the City’s residual waste and reduce the volume of landfill to 
20% of the input tonnage. The quantity of Plymouth’s waste treated is estimated 
to grow from 67,000t/y in 2014 to 78,000t/y in 203118. The plant will also treat 
waste from Devon and Torbay and has a total capacity of 245,000t/y 
 
The carbon saving at the Devonport site estimated by the operator MVV19 is 
35ktCO2e 
 

Landfill Gas Assumed to be at capacity already.  No allowance was made for any reduction in 
output over time. 

Sewage Gas South West Water is planning an expanded sewage treatment centre in 
Plympton incorporating advanced anaerobic digestion. The £30 million plant will 
take two years to design and build (operational by 1 April 2017) and will serve 
the sludge processing needs of a significant number of SWW’s sites including the 
four treatment works in Plymouth which process sludge – Radford, Central, 
Camels Head and Ernesettle. The plant will support future growth in the 
Plymouth area (e.g. Sherford), provide operational expenditure savings and 
renewable energy generation, reduced odour and provide an enhanced biosolids 
fertiliser product for farmers. The project is part of SSW’s plans to increase its 
renewable energy generation from supplying 6% of its current needs to 20% by 
202020. The Plympton plant is likely to generate a similar amount of energy to 
the company’s largest sewage gas facility in Exeter (660 kWe or ~2.6 ktCO2/y). 

Anaerobic Digestion Plymouth’s Municipal Waste Management Strategy doesn’t currently  promote a 
separate municipal food waste collection for households. This position is 
currently under review as part of the Plymouth Plan.  If municipal food waste 
were to be segregated the PCC Waste Projects team estimates that some 13,000 
tonnes per year would be collected. A survey of commercial waste in 2009[1] 
Suggests that some 6,000 t/y of animal and vegetable wastes are collected in 
Plymouth. Assuming bio-methane is injected into the gas grid (providing an 
energy density of 0.8 MWh/tonne) 19,000 tonnes of food waste per year would 
give annual energy production of 15.2 GWh (a capacity of 1.9MW assuming a 
90% load factor) equivalent carbon dioxide emissions savings of 3.0 ktCO2/yr. 

District Energy The CSE21 and Cofely22 studies identify areas in the City of Plymouth that have 
potential for district heating / CHP solutions (other than Devonport) specifically 
in Derriford and the City Centre. Overall district heating networks in the City 
Centre and Derriford are considered to be viable and could deliver between 7 – 
82 ktCO2/y of additional carbon dioxide savings23 primarily in non-domestic 
applications.  It is assumed that half of this could be deployed by 2031. 

                                                           
18

 Source Plymouth City Council waste growth projections 2007 to 2038 
19

 “MVV Environment Devonport Ltd, Energy from Waste Combined Heat and Power Facility North Yard, Devonport, Climate 
change and sustainability statement”, MVV, May 2011, Section 3.1.27 p 24 
20

 “Water future, South West Water business plan” December 2013 
[1]

 “Commercial and Industrial Waste Survey 2009, Final Report”, Jacobs, December 2010 
21

“Plymouth City Centre and Derriford Sustainable Energy Study”, Centre for Sustainable Energy / Wardell Arstrong, August 2009 
22

 “Business Feasibility Study for an Energy Services Company in Plymouth”, Plymouth City Council / ICE UK Ltd, January 2010 
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Figure 15: Current and potential future carbon reduction through LZC technologies in Plymouth (note: district heating shown as 
upper value of potential 7-82 ktCO2 range within total potential, and half of this in 2031) 

 

Figure 16: Current and potential future carbon reduction through LZC technologies in Plymouth compared to total emissions in 2011. 
The values in this graph are the same as in Figure 15 with the addition of current emissions (blue bar) to provide context. 
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 All savings assumed for the C&I sector. 
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3.2. SUMMARY 
Following a high level assessment based on existing data sources or simple estimates of the potential for 
low and zero carbon energy in Plymouth, it was found that: 
 

 By 2031, renewable energy could offset 15% of Plymouth’s current carbon emissions.  This assumes 

very aggressive uptake rates for various technologies. 

 Whilst renewable energy will reduce carbon emissions, not all of those reductions would accrue to 

Plymouth as measured through official statistics.  This is relevant for technologies generating 

renewable electricity.  This is because if the FIT tariff is claimed, the carbon reduction is 

incorporated into the overall carbon intensity of the national grid. 

 The most significant renewable energy technologies are large scale energy schemes, for example 

the EfW scheme at Devonport and others across the city, renewable heat from biomass (greater 

total potential in the C&I sector) and heat pumps (greater total potential in the domestic sector), 

and roof mounted photovoltaic panels.   

The most recent analysis of the city did not identify a significant wind resource, though this finding is 
counter to a 2007 study of the city which identified in the region of 200 medium scale turbines.  It is 
recommended that these sites are explored further though this is beyond the scope of this study. 
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4. THE POTENTIAL IMPACT OF NATIONAL POLICY 

4.1. ESTIMATING THE IMPACT ON NATIONAL POLICY ON PLYMOUTH’S EMISSIONS 
The potential impact of national policy on carbon emissions was estimated24 based on the latest progress 
report by the Committee on Climate Change25.  Between the base year of 2005 and 2011, emissions in 
Plymouth have already fallen by 17.5%.  The UK sets five year carbon budgets In order to meet the Climate 
Change Act which requires an 80% reduction in carbon by 2050 from 1990 levels26.  The first four carbon 
budgets have been set in law and run to 2027.  They ensure that by 2025 all greenhouse gas emissions will 
have been reduced by 50% from 1990 levels.  The CCC progress report sets targets, milestones and 
trajectories for key policies across a range of sectors.  These are only available for the first three carbon 
budgets, which run to 2022.  Based on this, between 2005 and 2022 emissions in Plymouth are projected to 
fall by 38% (dashed red line in Figure 17).  The Government recently called for a review of the 4th Carbon 
Budget27.  This was undertaken by the CCC who concluded that, in respect of science, international and EU 
criteria, there has been no significant change in the circumstances upon which the budget was set and that 
there is therefore no basis to support a change in the fourth carbon budget.   
 
This decrease in carbon emissions is predominantly driven by the policy to reduce the carbon intensity of 
grid electricity; the national trajectory is for a 64% reduction in intensity from 2007 to 2022.  Other notable 
policies include the improvement in efficiency of new vehicles thereby gradually reducing energy use from 
the overall vehicle fleet, energy efficiency programmes, and the increased penetration of renewable heat.  
The recent analyses of national performance towards meeting carbon emissions budgets have shown that 
the factors with the greatest impacts are the weather and the prevailing economic climate. 
 
The UK Carbon Plan28 sets out reductions of greenhouse gases across sources and consumer sectors 
between 2008 and 2027.  Carbon reduction from 200529 to 2027 is 35% (dashed blue line in Figure 17).  No 
data is available beyond 2027, though extrapolating to meet a UK 80% reduction by 2050 would see carbon 
emissions reduced by 47% in 2031, from a 2005 base.   
 
The carbon reduction based on the individual policies (red line) is different than the national legislated 
carbon budget thresholds (blue line).  This may be because the split in emissions between sectors in 
Plymouth is different to the UK (for example, Plymouth has a higher ratio of C&I to domestic emissions than 
the UK average, and national policy is projected to result in greater emission reduction in the C&I sector 
compared to the domestic sector).   
 
The CCC progress report states that the first carbon budget has already been met, and the second budget is 
also likely to be met.  However, it is also stated that the UK is not currently on track to meet the third and 
fourth carbon budgets and that without a significant increase in the pace of emissions reduction, starting 
very soon, the costs and risks of moving to a low-carbon economy in the 2020s and beyond will be 
increased.  Therefore, there is significant risk in assuming the level of carbon reduction as shown in Figure 
17 will be achieved from about 2020 onwards.  Given this underlying uncertainty, it is not possible to 

                                                           
24

 In general, the national trajectories assumed for the UK were taken for Plymouth.  The CCC report assumes a level of growth 
within the UK.  Examination of national and Plymouth population projections shows similar projected levels of growth with UK 
growth population estimated at an average annual rate of 0.6% and with the range for Plymouth being 0.4 to 0.8%.  Additional 
assumptions and apportionments were necessary in order to apply the CCC carbon budget targets to Plymouth’s emissions. 
25

 Meeting Carbon Budgets – 2013 Progress Report to Parliament Committee on Climate Change, June 2013 
26

 Note: The Climate Change Act sets a target for all greenhouse gases, rather than just carbon dioxide.  It has already been shown 
that non carbon dioxide emissions in Plymouth account for only 1% of GHG, compared to a national value of 10%. 
27

 Fourth Carbon Budget Review – part : Assessment of climate risk and the international response Committee on Climate Change, 
November 2013 
28

 The Carbon Plan: Delivering our low carbon future, HM Government 2011 
29

 Values for UK 2005 to 2008 taken from AEA national accounting of UK carbon emissions. 
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predict the impact of national policy on carbon emissions to the end date of the Plymouth Plan (2031).  
However, these estimates can be used to help set a meaningful target. 

 

Figure 17: Historic (2011 and previous) and projected carbon emissions across three sectors in Plymouth based on carbon reduction 
projections taken from national policies.  The dashed red line indicates the potential % reduction in carbon emissions for Plymouth 
based on indicative sector reductions from the CCC report.  The blue dashed line indicates the estimated carbon reduction legally 

required at a national level to meet the UK carbon budgets. This is based on the first four carbon budgets which run to 2027, beyond 
which the trajectory is extrapolated towards the national 2050 target.  The 2

nd
 to 5

th
 carbon budget periods are indicated (note: the 

5
th

 budget – which has not been legislated – period would run to 2032).  

4.2. SUMMARY 
Following an apportioning exercise to estimate carbon reduction in Plymouth as a result of national carbon 
reduction policy, it was found that: 
 

 The Government has published national carbon budgets to 2022.  By this year the impact of 

national policy may result in a reduction in Plymouth’s of 38% compared to a 2005 baseline.  By 

extrapolating the UK Carbon Plan, which runs to 2027, carbon emissions in Plymouth may be 47% 

lower in 2031 than the 2005 baseline. 

 The most significant national policy is the decarbonisation of the national electricity grid, as energy 

generation moves away from intensive fuels such as coal, and the proposition of renewable energy 

increases.  The largest of these generators and therefore those with the greatest impact will be 

large national infrastructure e.g. offshore wind farms, and are beyond the influence of Plymouth 

City Council. 

 Other notable policies include the improvement in efficiency of new vehicles thereby gradually 

reducing energy use from the overall vehicle fleet, energy efficiency programmes, and the 

increased penetration of renewable heat.   

 The recent analyses of national performance towards meeting carbon emissions budgets have 

shown that the factors with the greatest impacts are the weather and the prevailing economic 

climate.  The UK is not currently on track to meet the third and fourth carbon budgets and that 

without a significant increase in the pace of emissions reduction, starting very soon, the costs and 

risks of moving to a low-carbon economy in the 2020s and beyond will be increased.  
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5. ASSESSMENT OF LOCAL FACTORS AND POLICY 
The local conditions in Plymouth were compared with the underlying national trends that the CCC reports 
are based on, and a high level assessment of a range of local policies which may impact on carbon 
emissions was undertaken through consultation with officers and with key documents.  In some cases these 
measures were complimentary to the national policies discussed in Section 4, and in some cases they could 
be considered to be additional.  In addition, whilst many of these local policies acknowledged that 
reductions in carbon dioxide emissions would be a beneficial outcome, it was seldom quantified.  This 
section attempts to assess in quantitative terms the potential impact of local policy.  In combination with 
the wider national policies, this enables a challenging but achievable carbon reduction target to be set. 

5.1. COMMERCIAL AND INDUSTRIAL 

5.1.1. THE INTERFACE BETWEEN NATIONAL AND LOCAL POLICY 

The primary carbon reduction measures from the C&I sector include: 
 
 The greatest carbon savings from national policy by a distance is the reduction in carbon intensity of 

the national electricity grid, which will reduce carbon emissions from electricity consumed in the C&I 
sector.  Between 2007 and 2022 electricity demand is projected to decrease by 1%, whereas carbon 
emissions from electricity consumption are projected to fall by 49%.  The bulk of the carbon 
reduction will arise through switching to large scale low carbon technologies such as wind farms and 
nuclear power stations.  The C&I sector can contribute to this process through the installation of 
electricity microgeneration technologies as incentivised through the FIT scheme. 

 The next most significant national policy measure is the increased penetration of renewable heat.  
The CCC indicator is for renewable heat to meet 12% of demand from buildings and industry by 
2020.  Between 2007 and 2022 demand for fuels other than electricity is projected to decrease by 
13%, whereas carbon emissions associated with that demand is projected to fall by 43% i.e. there is 
a fall in demand combined with increased penetration of renewable heating fuels and technologies.  
The C&I sector can contribute to this through the installation of low carbon heating technologies as 
incentivised through the RHI scheme.  Unlike low carbon electricity, low carbon heat generators 
would need to be located at or in the vicinity of the demand for heat.  As such there is increased 
requirement for local action.   

 The CRC Energy Efficient Scheme is the main policy instrument covering the non-residential sector.  
The Government reviewed the working of the scheme and removed the league table element, 
resulting in a policy which is effectively a modest carbon tax.  The CCC state that this is unlikely to 
provide major additional energy efficiency incentives in this sector beyond the price measures 
already in place (i.e. the climate change levy and the carbon floor price passed through in electricity 
bills) and that it no longer tackles the non-price barriers it was originally set up to address.  For 
example the league table was intended to provide an incentive to reduce carbon emissions to 
improve corporate image and reduce apathy. 

 The Green Deal scheme is intended to be accessible by businesses as well as homes.  Indeed, the 
impact assessments for the Green Deal projected similar carbon reduction from the non-domestic 
sector as for homes.  Currently, the Green Deal is only available for homes, and progress appears to 
be behind schedule.  Implementing the Green Deal in the non-domestic sector will require local 
delivery though it is difficult to predict the extent of this at this at this stage until more detail is 
available. 

 The introduction of minimum energy efficiency standards for rented properties from April 2018.  
There are links between this policy and the Green Deal. 

 Energy certification of buildings, for example Energy Performance Certificates (EPC) and Display 
Energy Certificates (DEC) though there is no evidence that these result in reductions to carbon 
emissions. 
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 The building regulations, which set minimum energy performance standards for new development.  
These standards are set nationally through Part L of the building regulations.  Whilst there is scope 
for LAs to set more ambitious targets through the planning process, the Government has recently 
consulted on its intentions to remove this power and to use a nationally prescribed list of standards 
for new development.  It would be worth considering the outcome of this consultation process when 
it is known, though it is expected that setting a more ambitious carbon target for new development 
in Plymouth would result in relatively minor carbon savings as a proportion of the total. 

 
To summarise the above, the main driver for reductions in emissions is the carbon intensity of the 
electricity grid.  Uptake of renewable heat and improvements to the efficiency of buildings will require 
significant intervention, though existing drivers are weak i.e. there is a significant gap in policy at a national 
level.  In the words of the CCC state “the non-residential sector is subject to a variety of energy efficiency 
and low-carbon policies but there is limited evidence of energy efficiency improvement and a risk that 
significant energy efficiency potential is not addressed”. 

5.1.2. THE NON-DOMESTIC SECTOR AND THE ECONOMY 

As has been observed from past trends, emissions from the C&I sector are strongly linked to the wider 
performance of the economy.  Data was provided via Plymouth City Council30 for Plymouth’s economy to 
2031.  Data was available for both employment (FTE) and output (GVA).  Employment is likely to be a better 
indicator of emissions as, for example, it is more directly related to tangible factors such as floor space 
which in turn impact energy use and carbon emissions.  The data was indexed to a 2013 base year, and is 
shown for the manufacturing and services sectors in Figure 18.  Jobs in manufacturing are projected to fall 
by 31%, whilst services sector jobs are projected to increase by 16%.  This results in a 9% increase in total 
jobs.  This data was compared to national (Great Britain) projections which was available from the same 
source.  Figure 19 shows the difference in employment indexed to 2013 between Plymouth and Great 
Britain.  A positive value indicates that jobs in Plymouth are growing faster or contracting more slowly than 
nationally.  It can be seen that although manufacturing jobs in Plymouth are projected to decrease, 
nationally they are projected to decrease by a greater extent.  Similarly, whilst services jobs are expected to 
grow in Plymouth, they are expected to grow at a faster rate nationally.  Though not shown here, national 
economic output (GVA) is expected to grow by significantly more to 2031 than in Plymouth, led mainly by 
growth in services.  This may be as manufacturing is more significant to Plymouth’s economy than national 
averages e.g. in 2013 11% of Plymouth FTEs are employed in manufacturing, as opposed to 9% nationally. 
 
The previous report undertaken on carbon emissions in Plymouth estimated that about half of C&I 
emissions were from manufacturing, and the remainder from services.  Therefore, as the reduction in 
manufacturing jobs nationally is 10 index points greater than locally, and the rise in services jobs locally is 5 
index points below national growth, the overall emphasis in change in Plymouth’s economy is not as 
strongly on a “low carbon emissions” pathway as nationally.  Projections from national policy for the C&I 
sector estimate that by 2022 electricity demand from non-residential buildings and from industry will be 1% 
and 5% lower respectively, and 13% and 18% lower respectively for non-electricity fuels.  This, together 
with changes in fuel carbon intensity (i.e. the electricity grid, or renewable heat) results in the outturn for 
carbon emissions.  Based on the above, it is estimated that due to the projections for the local and national 
economies, reductions in demand may be 3% lower in relative terms than nationally.  However, the C&I 
sector is rather unpredictable, and the loss or gain of a large employer locally can dramatically alter the 
outlook. 
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 Projections by the RED Group, University of Plymouth, 2013; From the Economic Development team 
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Figure 18: Employment in the manufacturing and services sectors in Plymouth to 2031, indexed to 2013 values (Source: Adapted 
from RED, University of Plymouth) 

 

Figure 19: The difference between employment in Plymouth and Great Britain in the manufacturing and services sectors to 2031, 
indexed to 2013 values (Source: Adapted from RED, University of Plymouth) 
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5.1.3. CARBON REDUCTION FROM ENERGY EFFICIENCY  

The main national carbon reduction schemes for the non-domestic sector are the EU ETS and the CRC.  
From the EU ETS register the only site the Dockyard boilers at Devonport appear to be the only Plymouth 
based emitter within the EU ETS scheme.  These have an allowance of 11.4 ktCO2 in 2013 which reduce to 
3.7 ktCO2 in 2020 – a two-thirds reduction.  The CRC has three Plymouth based public sector organisations 
(the council, NHS trust and university) which collectively emit about 50 ktCO2 – 11% of the City’s C&I 
emissions.  The CRC 2011/12 league table31 was analysed and from this it was estimated32 that 103 ktCO2 
(22% of the city’s C&I emissions) may be covered by private organisations in the CRC.  It is likely this is an 
underestimate, as it has been seen that Plymouth has a higher concentration of multiples (26%) compared 
to the national average (16%).  The remaining 302 ktCO2 (about two thirds of the city’s C&I emissions) may 
not be covered by specific national policy.  In any case, the CCC has stated that the CRC is “unlikely to 
provide major additional energy efficiency incentives in this sector”.  In the absence of any other policy the 
main drivers for carbon reduction from the sector will be the reduced carbon intensity of the electricity grid 
and the impacts on business of the economic climate.  The CCC indicators imply a 5% reduction in non-
electricity energy demand from non-residential buildings between 2013 and 2022; this is against the 
backdrop of growth in the economy.  For most sites there will be cost effective energy efficiency 
improvements that can be made, and so it is therefore important that these are promoted and supported if 
ambitious carbon reduction targets are to be achieved.   

 

Figure 20: Plymouths non-domestic emissions (ktCO2) and the extent to which they are covered by national policy 

It would appear at present that national carbon reduction policy for the non-domestic sector will not 
provide sufficient motivation or incentive for businesses to reduce their carbon emissions.  The majority of 
emissions are not directly under the influence of the local authority yet if Plymouth is to achieve significant 
carbon reduction to 2031, emissions from this – the largest sector – will need to significantly reduce. 
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 The most recent data, and the only data available as due to the reworking of the scheme it does not appear likely that the table 
will be updated for future years. 
32

 40.9 MTCO2 in CRC from private sector organisations, 2011 emissions from UK C&I sector were 186 ktCO2, so 22% of UK C&I 
emissions from private sector companies so applied to Plymouth this equals 103 ktCO2 
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 A means of catalysing local carbon reduction activity would be through a range of targeted actions to 
support business uptake of energy efficiency and renewable technologies.   This could include: 
 

 Access to non-domestic energy efficiency surveys,  

 Activities to promote and share lessons regarding financing models for energy efficiency and 
renewable energy projects 

 Advice on funding options (i.e. FIT / RHI / non domestic Green Deal), 

 Support  and learning through development of peer to peer networks      
 
Other cities have adopted similar strategies to promote carbon reduction in the non-domestic sector.  For 
example, the Low Carbon Oxford33 project is a pioneering city-wide programme of collaboration between 
private, public and non-profit organisations with the aim of ensuring Oxford's future as a sustainable and 
low carbon city.  Initiated by the Oxford Strategic Partnership and Oxford City Council it aims to reduce the 
overall carbon emissions of the city by 3% year on year - achieving an 80% reduction by 2050.  The 
Partnership has 32 pathfinder organisations, each of whom have committed to reducing their emissions by 
3% year on year.  Within the programme, the Energy Efficient Forum is led by the MINI plant in Oxford – a 
very large industrial operator in the city.  The Forum is a sharing of ideas and best practice between leading 
energy and carbon managers from the private and public sectors.  The Forum has identified as series of 
energy efficiency topic areas that would be of relevance to its membership, and within these priority areas 
and named leads have been identified as shown in Figure 21.  This is a strategy that a partnership in 
Plymouth could look to learn lessons from.  
 
Plymouth’s existing 186 Network is a good start.  There are a reasonable number of members, and these 
members cover a broad range of sectors, and even more so if information from the network is cascaded to 
other businesses through intermediary group e.g. the manufacturing group.  The Network is hosted by the 
Plymouth Chamber of Commerce and Industry, which is independent of the local authority, which could be 
beneficial in terms of buy-in from businesses.  However, it has been shown that there are general gaps in 
the membership, especially in the retail sector.  There are formally 292 members of the 186 Network.  
There are 800 members of the Chamber, covering 42,00034 employees in the city with 53% of the members 
have fewer than 10 employees.  Based on this information, it is estimated that the members of the 
Chamber provide 36% of the city’s jobs, or 57% of the city’s private sector jobs35.  Although the number of 
employees associated with members of the 186 network is not known, it is likely to be significantly lower 
than this.   
 
 

 

Figure 21: Example topic areas and priorities from Low Carbon Oxford’s Energy Efficiency Forum 
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 http://www.oxford.gov.uk/PageRender/decVanilla/LowCarbonOxfordPathfinderProjects.htm  
 
 

http://www.oxford.gov.uk/PageRender/decVanilla/LowCarbonOxfordPathfinderProjects.htm
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5.1.4. THE PUBLIC SECTOR 

From the CRC league table (2011/12) it can be seen that the Plymouth NHS Trust, Plymouth City Council 
and the University of Plymouth are collectively responsible for 11% of the city’s emissions.  36% of the city’s 
workforce is employed in the Public Administration and Defence, Education and Health sectors.  The 
emissions from published Display Energy Certificate (DEC) data as presented in the last report were 
revisited and many of the “other” buildings reallocated.  These results are shown in Table 2.  These were 
combined with the CRC results to estimate the following breakdown for emissions from the public sector: 
 
 Plymouth City Council: 20.1 ktCO2 (4.3% of Plymouth’s C&I emissions), of which 42% was from 

buildings with DECs36 (i.e. above 1,000 m2). 
 Plymouth Hospitals NHS Trust: 18.7 ktCO2 (4.0% of Plymouth’s C&I emissions) 
 University of Plymouth: 12.2 ktCO2 (2.6% of Plymouth’s C&I emissions) of which 80% was from 

buildings with DECs37 (i.e. above 1,000 m2). 
 Other Public Sector Buildings: 11.4 ktCO2 (2.4% of Plymouth’s C&I emissions) 
 In total these make up 62.4 ktCO2 which is 13% of Plymouth’s C&I emissions. 

Table 2: Carbon data extracted from DECs in Plymouth (2010 data) 

 Number Carbon 
(tonnes) 

Area 
(m2) 

kgCO2/m2 % of 
Emissions 

of DECs 

% of 
Plymouth 

C&I 
Sector 

Health 4 20.3 140871 144 42.0% 4.4% 

University 22 9.8 94495 103 20.2% 2.1% 

Schools 35 3.3 74072 45 6.9% 0.7% 

PCC 8 3.2 47248 68 6.7% 0.7% 

Postal Services 3 2.6 19050 139 5.4% 0.6% 

Sports Centre or Pool 3 1.9 10680 178 3.9% 0.4% 

City College 5 1.6 25994 62 3.3% 0.3% 

Marjon 7 1.4 12572 112 2.9% 0.3% 

HM Land Registry 2 1.3 17391 73 2.6% 0.3% 

Defence 3 0.8 4733 171 1.7% 0.2% 

Tamar Science Park 1 0.5 5300 95 1.0% 0.1% 

Courts 1 0.3 2665 113 0.6% 0.1% 

Fire Service 4 0.3 6463 44 0.6% 0.1% 

Community Centre 1 0.2 1157 211 0.5% 0.1% 

GOSW 2 0.2 3692 60 0.5% 0.0% 

HMRC 1 0.2 2623 82 0.4% 0.0% 

Museum 1 0.1 2927 44 0.3% 0.0% 

Jobcentre 1 0.1 1636 53 0.2% 0.0% 

Residential Home 1 0.1 1171 73 0.2% 0.0% 

Other 1 0.1 1183 52 0.1% 0.0% 

Totals 106 48.4 475922 102 100.0% 10.4% 
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 Scope assumed to be PCC titled buildings, schools, pools, sports centres and residential homes.  Does not include car parks or 
street lights, which may be responsible for a reasonable amount of PCC emissions. 
37

 Scope assumed to be PCC titled buildings, schools, pools, sports centres and residential homes.  Does not include car parks or 
street lights, which may be responsible for a reasonable amount of PCC emissions. 
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If the city is to set aspirational carbon reduction targets, it is important that the public sector leads the way.  
At the time of writing this report, PCC is on track to achieve its 20% by 2015 target (2005 baseline) and the 
2015 – 2018 carbon Management Plan is in the process of being rewritten.   The University of Plymouth has 
a carbon management plan38 that states that it is the ambition of the university to become carbon neutral 
by 2030 (combination of operations and R&D into new technologies and behaviour change of students).  
The baseline for the University’s CMP is 2005, and carbon reduction targets are set for 2015, 2020 and 2030 
of 32%, 43% and 52% respectively.  The University is 2nd in the national People and Planet Green League, 
the main indicator of performance within the sector.  The position within the table is calculated using a 
scoring matrix across several broad sustainability issues.  The university scores maximum points in the 
“carbon management” (policy) section and extremely highly in the “carbon reduction” (performance) 
section, having very low emissions per head compared to other universities, and having achieved significant 
carbon reduction since 2005. 
 
As large emitters and employers in the city, there are two principle opportunities to involve these three 
public sector organisations with carbon reduction in the city. 
 

1. To participate within a city wide network as discussed in Section 5.1.3. 
2. To implement carbon reduction measures through adapting emerging business models, such as the 

REFIT39 programme which is an ESCO model originating from London aimed at the public sector.  
There are thirteen suppliers on the framework.  It is stated that typical energy/carbon savings are 
up to 28%. 

5.1.5. RENEWABLE HEAT 

The latest data on the RHI shows that since November 2011 there have been 2,657 accredited installations 
with a total capacity of 547 MW (therefore an average of 206 kW) nationally, of which 93% by volume and 
99% by installed power are biomass boilers.  The South West is punching above its weight, with 20% of 
installations (larger than any other region) and 14% of capacity.  Despite this, in Plymouth there have been 
no schemes that have registered under the RHI.  This is in common with other urban authority areas.  
Although much of the data is suppressed, of the 74 MW in the South West, 71 MW are in the two tier 
county authorities (plus Cornwall which was formerly two tiered), with the remaining 3 MW being in 
BANES, Bristol, North Somerset, Swindon and Torbay (though there is no way of knowing in what 
proportion).  If the 3 MW were split equally between those authorities, this would result in 0.6 MW of 
installed capacity, which although not much would be a start towards the 94.6 MW capacity estimated in 
the resource assessment (Section 3). 

5.1.6. RENEWABLE ELECTRICITY 

Data on installations through the FIT scheme show that In Plymouth at the end of September 2013, there 
were 46 non-domestic renewable electricity schemes claiming the FIT, of which 45 were PV, with an 
average capacity of 23 kW, and one wind turbine with a 30 kW capacity.  The installed capacity of PV is 
about 7% of the total potential capacity from the C&I sector assumed in the resource assessment.  The total 
generated electricity from these installations would be equivalent to about 0.08% of non-domestic energy 
consumption, and could offset almost 0.12% of non-domestic emissions.  The performance of Plymouth 
relative to other local authority areas in the South West can be seen in Figure 22 and Figure 23.  The graphs 
are slightly misleading as Cornwall is a large rural unitary council which is therefore not directly comparable 
to districts in two-tier authorities.  The authorities with higher installed capacity are also likely to have large 
PV farms located within their boundary.  Given this, Plymouth would appear to be doing reasonably well as 
it has the highest capacity of any urban local authority (it is assumed Swindon has a PV farm).  However, 
Exeter has more installations and almost the same capacity of FIT electricity schemes in the non-domestic 
sector, though there are 4,970 business units in Exeter compared to 6,780 in Plymouth.  Plymouth City 
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 University of Plymouth Carbon Management Plan 2010 – 2015 
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 http://www.refit.org.uk/ 

http://www.refit.org.uk/
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Council is about to award contracts for several Solar PV installations with combined output of 500kWp 
which would increase the capacity of C&I renewable energy in the city by 50%.  Compared to selected mid-
sized cities in the south (Figure 24) Plymouth is performing reasonably well.  Installed capacity is greater 
than all except for Milton Keynes and Southampton.  Installed capacity in Plymouth in the C&I sector is 
10 kW per 1,000 households, whilst it is 10.9 kW/1,000 households in Milton Keynes and 11.6 kW/1,000 
households in Southampton (performance within the C&I has been normalized to households to provide 
some context). 

 

Figure 22: Total number of non-domestic PV and non-PV renewable electricity installations under the FIT scheme for local 
authorities in the South West 
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Figure 23: Total capacity (kW) of non-domestic PV and non-PV renewable electricity installations under the FIT scheme for local 
authorities in the South West 

 

Figure 24: Total capacity (kW) and number  of non-domestic installations under the FIT scheme for selected local authorities of mid-
sized cities.  Almost all of this is from PV, except for one 30 kW wind turbine in Plymouth and one 5 kW turbine in Milton Keynes 
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5.1.7. DISTRICT HEATING 

Plymouth has carried out two significant studies into sustainable energy and district heating in recent years. 

5.1.7.1. PLYMOUTH CITY CENTRE AND DERRIFORD SUSTAINABLE ENERGY STUDY 

The 2009 study40 found that, in the medium to long term, macro-scale solutions are the most appropriate 
way to deliver the required carbon reduction targets. Furthermore, the work concluded, by taking a phased 
approach, there is an opportunity for macro-scale solutions to be implemented at an earlier stage 
particularly in the City Centre, where existing heat loads such as Council or University buildings could 
potentially be served by the network early in the process. Linking in such heat loads will make any CHP 
plant more efficient and will generate more revenue with little if any increase in the plant’s capital or 
operating cost. As these loads currently exist, they will also provide an important stimulus for early 
implementation of a CHP/district heating scheme.  
 
The analysis suggests that certain macro-scale combined heat and power (CHP) technologies with district 
heating networks are capable of achieving the substantial carbon reductions required for the 2016 targets. 
Natural gas CHP systems would normally be the favoured choice of developers for both sites due to the 
technology’s track record, low capital cost and small footprint, and could achieve over 70% CO2 reduction 
on regulated emissions. However, biomass CHP technology with district heating provides the opportunity 
to exceed this target and achieve 100% CO2 reduction on total emissions i.e. zero carbon. As constraints 
associated with the City Centre would make biomass a difficult option to implement, and as the biomass 
wood fuel resource in the Plymouth area would be insufficient to supply both sites, the preferred option 
would therefore be to encourage biomass implementation in Derriford only. Economic viability is generally 
encouraging for the modelled macro-scale biomass solutions. 
 
There is a strong argument for bringing forward and implementing macro-scale solutions as soon as 
possible to minimise the implementation of less-cost effective micro-renewables and to potentially exceed 
Building Regulation carbon reduction targets. Planning policy will therefore need to prioritise the 
development of CHP and district heating networks over micro-renewables from the earliest opportunity. 
Examples of this approach could be to actively discourage the use of micro-scale heat generation where 
district heat networks are available and by ensuring that buildings are compatible with, and able to connect 
to the network in the future.  
 
In order to deliver the area wide energy supply solutions, early intervention is needed to develop the 
necessary commercial and physical infrastructure. Evidence from other UK cities indicates this is unlikely to 
occur without significant involvement from the Council and the public sector, particularly in accessing the 
up-front finance to facilitate establishment of an ESCo. This coordinating role will help to ensure a unified 
area-wide approach rather than piecemeal, and should serve to maximise CO2 savings and benefit overall 
viability through economy of scale.  

5.1.7.2. CITY OF PLYMOUTH DISTRICT ENERGY STUDY 

The feasibility for an energy services company in Plymouth was evaluated by Cofely in 201041.  The study 
divided the potential for the development of district energy with CHP in Plymouth into three areas (the City 
Centre, Derriford and Devonport) to focus on catalyst schemes that have a sufficient density of energy and 
which could subsequently enable further connections.  
 
In the City Centre it was estimated that connecting the Council owned buildings around the Civic Centre to 
the University of Plymouth’s city campus was not initially feasible because of the distance and elevation 
between the two. However, as redevelopment of the shopping district which separates these two core 
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consumers takes shape, then further 3rd party consumer connections can be made. The same can be said 
for the other two areas where expansion of the core schemes suggested in the report is not only viable but 
strongly recommended as it adds profitability and ability for increased carbon reductions to all consumers. 
 
In Derriford, the hospital was identified as a core consumer and the location for the Energy Centre as it has 
significant energy demand and a key geographical location in the centre of existing and future 
developments. Due to the nature of the healthcare industry as a high energy user, this area could realise 
some large energy cost savings and a strong scheme being developed. The study also identified the 
opportunity to benefit new development plans by laying down a foundation network of heating mains that 
can be utilised by new developments as and when they are built.  In Devonport the study has been 
superseded by the development of the EfW CHP facility in the Dockyard. 
 
The study concluded that Plymouth City Council needs to take a proactive role in the development of an 
ESCo because the market will not simply respond and establish an ESCo, unless there is a clear and secure 
mechanism for funding infrastructure (committed energy loads) and recommended that it lead the 
procurement process. 

5.1.7.3. DISTRICT HEATING POTENTIAL 

The City Council’s work on CHP in Plymouth played a role in Devonport becoming a site for a CHP energy 
from waste scheme in the dockyard. In January 2011, following a procurement process by the Devon Waste 
Partnership, MVV Umwelt was awarded the contract to build an energy from waste plant at the North Yard 
of HMNB Devonport. The plant will be commissioned during 2014. When operational the site will function 
as a combined heat and power generator (CHP) with a maximum output capacity of 22.5 MWe. The plant 
will also provide usable heat for the naval base (with a peak output of around 23.3 MWth). Around 245,000 
tonnes of waste per annum will be processed, 30 % of which will be from commercial waste. The 
proportion of commercial waste used at the plant is expected to drop as the amount of household waste 
processed at the plant increases. CO2 emissions saving are estimated at 35 ktCO2pa. 
 
The City of Plymouth District Energy Study identifies potential CHP and district heating in Derriford and the 
City Centre which deliver electricity and heat to existing buildings and new development.  CO2 savings 
identified from these gas base schemes are up to 6.3 and 1.2 ktCO2pa respectively. The earlier CSE study 
consider biomass based schemes which deliver order of magnitude increases in CO2 savings to 52 ktCO2pa 
and 30 ktCO2pa respectively. Overall district heating networks in the City Centre and Derriford are 
considered to be viable and could deliver between 7 – 82 ktCO2/y of additional carbon dioxide savings. In 
the “The Future of Heating”42 published earlier this year the Government sets out the important role which 
heat networks can play in delivering low carbon heat. DECC has subsequently set up the Heat Network 
Development Unit (HNDU) which will provide funding to local authorities to develop heat networks in their 
areas.  
 
Other Cities in the region, most notably the Exeter Growth Point, are actively developing heat networks. 
The Cranbrook district heating scheme now has some 400 homes connected to it. In the Monkerton area of 
the city a network is proposed to serve new housing and the Science Park.  A city centre feasibility study 
(similar to the work undertaken earlier in Plymouth) has shown that a network connecting large public 
sector heat customers (the hospital, the University and local authorities) together with new developments 
which are required to reduce emissions also are financially viable. In the south west of Exeter there are 
plans to connect the Marsh Barton EfW plant to new development in Exeter and adjacent in Teignbridge 
including 2,500 homes and over 100,000m2 of employment space. Spending on these schemes could attract 
private finance totalling over £50m and provide a significant economic boost to the city. 
 
District heating remains an important potential delivery vector for low carbon heat in Plymouth. 
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5.1.8. SUMMARY  

Based on an analysis of current local policy discussed in this section and the projected impact of national 
policy (Section 4) together with uptake of renewable energy (Section 3), an indicative scenario for carbon 
reduction in the C&I sector to 2031 was developed (Figure 25).    This scenario shows that the move 
towards an ambitious level of carbon reduction for Plymouth in 2031 will be based on: 
 

 Reducing demand for energy through efficiency measures.  This should aim to reduce demand for 
energy from the entire sector by about 10% in 2031 from 2011 levels, including offsetting any 
emissions from future growth. 

 The decarbonisation of the electricity supply – with electricity being the most significant energy 
source within the sector – will be the most significant driver for carbon reduction in the sector.  
Whilst the bulk of these savings will accrue from national infrastructure projects such as offshore 
wind farms or nuclear power plants, the decarbonisation of the electricity supply can be supported 
locally though onsite renewable energy generation, for example roof mounter PV panels. 

 The increased penetration of renewable heat technologies.  This scenario is based on the following 
uptake levels in 2031: 

o Heat Pumps: About 350 heat pumps with a total capacity of around 19 MW. 
o Biomass Boilers: About 300 boilers with a total capacity of around 47 MW. 
o District Energy Schemes: Half of the total identified 82 ktCO2 identified from potential city 

schemes from Section 3. 
o A very modest saving may also arise from increased solar hot water generation from 

around 300 installations in 2031. 
 

 

Figure 25: Potential scenario for carbon reduction in the C&I sector from the 2005 baseline year to 2031. The scenario has been 
developed by supplementing national carbon reduction trajectories with additional local factors. Increases in emissions are shown in 

red whilst reductions are shown in green. 
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In order to support the carbon reduction to 2031, the following factors and policies should be prioritised: 
 
The Public Sector 
The scale of public emissions (11% of Plymouth’s C&I emissions) means that key operators such as the 
Council, University and NHS need to show leadership and ambition in their work to reduce emissions from 
their own estates.   This will involve setting ambitious carbon targets at a corporate level and achieving 
those targets through implementing demand reduction and renewable energy measures.  This will require 
financing those measures, and taking a lead on utilising emerging finance models.  The public sector should 
also share lessons learnt through the implementation of measures and use of finance models with local 
businesses through the development of peer to peer networks. 
 
Businesses in Plymouth  
Of the C&I emissions from businesses in Plymouth, about 2% is captured by the EU ETS scheme and a 
further 22% (at least) through the CRC, though the effectiveness of this scheme as a driver for carbon 
reduction is questionable.  The vast majority of the city’s carbon emissions from this sector are not 
captured by carbon reduction policy, with the main incentives to reduce emissions being market led e.g. 
rising energy prices, or improved corporate image.  Carbon emissions from the C&I sector are strongly 
linked to the wider performance of the economy.  Given the sector split of the economy in Plymouth and 
through comparison of local and national projections for the economy, the reduction in energy demand 
may be slightly less marked in Plymouth than nationally.  This presents a small additional challenge, though 
unexpected events e.g. the closure of a large local emitter could easily change this situation.  The future 
requirement for rented properties to achieve and EPC rating of at least E may stimulate improvements the 
building efficiency, perhaps through uptake of Green Deal in the non-domestic sector, though there is a 
significant amount of uncertainty.  The sector will need support to achieve the magnitude of carbon 
required if Plymouth is to achieve significant carbon reduction.  This could include measures such as access 
to non-domestic energy efficiency surveys, activities to promote and share lessons regarding financing 
models for energy efficiency and renewable energy projects, advice on funding options (i.e. FIT / RHI / non 
domestic Green Deal) and support and learning through development of peer to peer networks.      
 
Renewable Electricity  
Increasing the proportion of renewable electricity may not help with meeting overall carbon targets for the 
city.  Nevertheless, it is important that all areas play their part in generating electricity from renewable 
sources, and the FIT provides a reasonable long term investment for both the public sector and businesses 
in Plymouth. Plymouth is already doing reasonably well compared to similar cities in terms of installation of 
PV in this sector, perhaps driven by higher solar resource in the South West compared to other parts of the 
country. 
 
Renewable Heat  
The increased penetration of renewable heat is also projected to be significant, and there is a carbon 
reduction opportunity in Plymouth for businesses and industry with high heat demand.  Currently, there 
are no RHI accredited renewable heat installations in the C&I sector.  Increasing the penetration of low 
carbon heat for high heat users will be important if carbon emissions are to be reduced in the city.  The 
most significant building scale technologies for carbon reduction are biomass boilers and heat pumps.  It is 
important that these are promoted by the Council to businesses in the city.  City district heating schemes 
are an important component of this, for example at Derriford and the City Centre.  There is a role for the 
council to lead on developing a citywide ESCo. 
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5.2. DOMESTIC 

5.2.1. THE INTERFACE BETWEEN NATIONAL AND LOCAL POLICY 

The primary carbon reduction measures from the domestic sector include: 
 

 Programmes to improve the energy efficiency of homes.  Following the CERT and CESP schemes, 
this involves delivery of the new Green Deal and ECO programmes.  There is a strong role for LAs to 
play regarding delivery of these programmes. 

 The building regulations, which set minimum energy performance standards for new development.  
These standards are set nationally through Part L of the building regulations.  Whilst there is scope 
for LAs to set more ambitious targets through the planning process, the Government has recently 
consulted on its intentions to remove this power and to use a nationally prescribed list of standards 
for new development.  It would be worth considering the outcome of this consultation process 
when it is known, though it is expected that setting a more ambitious carbon target for new 
development in Plymouth would result in relatively minor carbon savings as a proportion of the 
total. 

 Improvements to the efficiency of consumer products such as white goods.  This is a market led 
process and there is limited scope for the LA to add value. 

 The reduction in carbon intensity of the national electricity grid, which will reduce carbon emissions 
from electricity consumed in homes.  The bulk of the carbon reduction will arise through switching 
to large scale low carbon technologies such as wind farms and nuclear power stations.  The 
domestic sector can contribute to this process through the installation of electricity 
microgeneration technologies as incentivised through the FIT scheme. 

 The CCC indicator is that renewable heat should meet 11% of demand from buildings by 2020.  
Homes can contribute to this through the installation of microgeneration heating technologies as 
incentivised through the RHI scheme or by being connected to a low carbon district heating 
network. 

 
The policies where there are ongoing local programmes or where there is potential scope for new 
programmes are discussed in the following sections. 

5.2.2. ENERGY EFFICIENCY 

There are two significant energy efficiency schemes for the domestic sector in Plymouth.  These are both 
tied-in with British Gas and the Energy Company Obligation (ECO)43.  They are: 
 

1. Plymouth Community Energy (PEC):  This is a £20 million programme with projected energy 
efficiency installations for the period 2013/14 and 2014/15.  Based on mid-range projections 
supplied by the Council, this could result in 4,500 measures over two years, broken down44 as cavity 
wall insulation (1,610), loft insulation (1,840), solid wall insulation (150) and boiler upgrades (900).  
Should the Government extend the ECO scheme, then it is expected that the Plymouth scheme will 
be extended in line with this. 

2. Plymouth Community Homes (PCH):  This is a £30 million programme negotiated between PCH and 
British Gas.  The aim is to retrofit around 10,000 homes.  From discussions with the Council is has 
been assumed that the measures will be implemented over the next four years and broken down 
as 6,000 solid wall insulations and 4,000 additional measures, which have been assumed to be 
cavity walls, loft insulation and boiler upgrades, in equal proportions. 
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Plymouth City Council’s HECA report 2013 sets out the Council’s objectives to improve the energy 
performance of housing in Plymouth.  Regarding measures proposed to achieve this end, the 
implementation of ECO (as above) is the most significant element, though supporting Zero Carbon Homes 
through the building regulations and Smart Meters are also mentioned and complement national policy.  
There is also a proposal to establish a solar co-operative with the aim of using bulk purchasing power to 
obtain technologies at lower cost. 
 
An analysis was undertaken comparing Plymouth’s housing stock with the national housing stock, and using 
the targets stated in the CCC progress report to assess local progress and ambition.  The local housing stock 
was assessed using the EST Home Analytics data which appears to be based on 2010 data in the case of 
energy efficiency measures.  The national housing stock was assessed using the United Kingdom Housing 
Energy Factfile (2012) which again in the main used energy efficiency measures to 2010.  The approach 
taken was to establish the numbers of homes with various measures both in Plymouth and nationally.  The 
CCC report was used to establish the number of measures required nationally in each of the next two 
carbon budget periods (2013-17 and 2018-22).  Targets from the first budget period were carried forward 
where there has been a shortfall e.g. the target for solid wall installations was 500,000 by 2012, whereas 
the actual outturn was 140,000; the 360,000 shortfall was split over the next two budget periods.  The 
installation rates projected from the two programmes in Plymouth were compared to the required national 
projection, apportioned to Plymouth, if the carbon budgets are to be met.  Carbon savings were estimated 
based on EST typical carbon reduction data45.  This is shown in Table 3.   
 
The CCC target for homes is that is a 29% carbon reduction in non-electricity fuels by 2022 which is mainly 
driven by a 19% reduction in energy demand.  The remainder is projected to be due to increased 
penetration of renewable heat, targeted at 11% in 2020 (note: the target for buildings was a penetration of 
1% of heat demand of buildings from renewable sources by 2012, though only 0.5% was achieved 
nationally).  It can be seen that the level of carbon reduction estimated from current initiatives is lower 
than those from the CCC targets.  Interestingly, savings are greater for solid wall installations which are 
traditionally harder measures to implement.  This is driven by the installation of solid wall insulation to 
6,000 homes, which shows a high level of ambition; it is over a quarter of all solid walled properties in the 
city.  The shortfall is due to much lower rates of installation of measures such as cavity wall and loft 
insulation, or boiler replacements.  To put this in perspective, to make up the shortfall an additional 4,800 
boiler installations would be required each year. 
 
The likely reason for slow uptake of these measures is the effectiveness of the Green Deal and ECO policies, 
which replaced simpler and more favourable schemes such as CERT.  Whilst the CCC did not fully appraise 
this in the recent progress report, an early warning signal was raised through stating that “overall, 
additional incentives that could drive Green Deal and ECO uptake remain weak and Government needs to 
address the emerging gap between what is needed to achieve carbon budgets and what is being 
implemented”.  The number of installations from the final periods of CERT (data from UK domestic energy 
fact file) and the first two quarters of ECO (based on apportioned data from DECC) are shown in Figure 26.  
The sharp decline in loft and cavity wall insulation is clear, and this has not been offset by the modest 
amount of boiler replacements (note: CERT also resulted in 90,000 fuel switching installations over four 
years, which are not shown).  Interestingly, the rate of insulation of solid walls is similar under CERT as ECO, 
though ECO is still in its infancy and the rate could increase. 
 
There has been much political speculation of late surrounding the ECO and its relationship to energy bills.  
On 2nd December 2013 DECC issued a press release on the matter46.  To summarise, the following changes 
to ECO and Green Deal have been made, with the headline aim of reducing consumer energy bills by £50: 
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 The Carbon Emissions Reduction Obligation of ECO has been reduced by 33% for the period to 

2015, and extended to 2017 at these reduced rates.  ECO activity directed at low income and 
vulnerable households has been extended to 2017, at the same rates.  At a national scale this 
measure is projected to increase emissions by 2.7 to 2.9 MtCO2 which for Plymouth equates47 to 
about 11 ktCO2. 

 An additional £450 million over three years has been allocated to the Green Deal for two measures, 
which for Plymouth would be worth approximately £600,000 per year for three years.  These 
measures would save about 7 ktCO2. 

a. A stamp duty rebate worth £1000 to £4000 to improve the energy efficiency of homes 
available to all people moving house.  For Plymouth this could affect approximately 240 
homes per year for three years. 

b. A scheme targeted at landlords to improve the energy efficiency of their properties, which 
could affect 60 properties per year for three years in Plymouth. 

 Funds available to local authorities this year through Green Deal Communities has increased from 
£20 million to £80 million, to help support ‘street-by-street’ programmes for hard-to-treat homes 
in a cost-effective way.  This is equivalent to about £240,000 for Plymouth. 

 As part of the press release, the Government also announced additional measures aimed at the 
public sector and transport sector, which combined with the above measures, would result in a 
carbon positive outcome.   

 The changes are subject to a consultation process in January and are not supposed to take effect 
until March 2014.  It would appear that energy companies will fulfil existing contracts though will 
not enter into new ones48. 

 
The net effect of these changes on domestic emissions for Plymouth would be an increase of 4 ktCO2 
assuming the changes apply evenly across the country.  The details of these Green Deal modifications are 
not yet available, but it is therefore important that in order to mitigate these increases which would put 
emission reduction even further behind the assumed national trajectory, Plymouth should aim to improve 
at least 240 homes through the stamp duty rebate and 60 homes through the private rented scheme a 
year.  Improving 380 homes through the stamp duty rebate scheme and 95 through the private rented 
scheme annually would make the changes neutral, on the assumption that the ambition of ECO is reduced 
in Plymouth to the same extent as nationally. 
 

Table 3: Estimated installation rates and carbon savings from Plymouth’s ECO programme compared to the required rates to meet 
the projections for national carbon reduction 

Measure 
PEC 

2013-15 
(2 years) 

PCH 
2013-17 
(4 years) 

Total 
measures 

Average 
Annual 

Rate 

Required 
Annual 

rate  
2013-17 

Current 
Annual 
Carbon 
Saving 
(tCO2) 

Required 
Annual 
Carbon 
Saving 
(tCO2) 

Difference 
(tCO2) 

Cavity Wall Insulation (easy and HTT) 1610 1333 2943 1138 5157 637 2888 -2251 

Loft Insulation or Top-Up 1840 1333 3173 1253 4055 138 446 -308 

Solid Wall Insulation 150 6000 6150 1575 526 2993 999 1994 

Boiler Upgrade to Condensing 900 1333 2233 783 4459 407 2319 -1911 

Total measures 4500 10000 14500 4750 14197 4175 6651 -2476 
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Figure 26: Installations of energy efficiency measures during CRT and ECO (Source: UK Domestic Factfile and DECC) 

5.2.3. RENEWABLE HEAT 

The CCC target is for a 29% carbon reduction in non-electricity fuels in homes by 2022.  Of this, the non-
demand reduction element is due to increased penetration of renewable heat and is targeted at 11% in 
2020 for buildings (i.e. homes and non-domestic buildings).  In 2012 the national target was a penetration 
of 1% of heat demand of buildings from renewable sources, though only 0.5% was achieved.  In the 
domestic sector uptake of renewable heat is not helped by the delayed RHI scheme, now due to be 
implemented for homes in the Spring of 2014.  It is noted that there does not appear to be any local 
initiatives in place to promote the RHI when it is finally implemented.  The latest statistics49 for the RHI 
scheme show a breakdown of RHPP vouchers claimed by local authority.  These vouchers subsidise the 
purchase of renewable heating technology, though once the RHI is introduced it must be paid back if the 
RHI tariff is to be claimed.  The headline data shows that of the 12,000 vouchers redeemed nationally, 15% 
were for Ground Source Heat Pumps, 13% for biomass boilers, 37% for Air Source Heat Pumps and 34% for 
solar thermal.  The South West as a region was responsible for 14% of vouchers resulting in 12% of total 
capacity.  Figure 27 shows the number of installations and average capacity of each installation for local 
authorities in the South West, with Plymouth highlighted in red.  The number of installations is the lowest 
in the region (excluding the Isles of Scilly), and is lower than other metropolitan districts e.g. Poole or 
Bristol.  The total number of vouchers recorded was only 7 from 1st August 2011 to the present time.  The 
average installed capacity is higher, at 131 kWh per installation.  This appears to be an error as this would 
imply a commercial scale system, and the RHPP is only open to domestic installations.  Taking the data as it 
is presented by Government, and assuming a capacity factor of 15%, this would result in 1.2 GWh per year, 
which compared to a total non-electricity energy demand of 1078 GWH, equates to only 0.1% of demand. 
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Figure 27: Number of RHPP vouchers redeemed per 10,000 households (left) and average size of installed capacity (right) by local 
authority in the South West. 

5.2.4. RENEWABLE ELECTRICITY 

Data50 on uptake of renewable electricity in the domestic sector was analysed.  In Plymouth at the end of 
September 2013, there were 2,201 renewable electricity schemes claiming the FIT, of which 2,197 (i.e. 
99.8%) were PV, with an average capacity of 2.9 kW.  The total generated electricity from these 
installations is equivalent to about 0.4% of domestic energy consumption, and could offset almost 0.8% of 
domestic emissions.  The rate of uptake of PV in Plymouth is lower than in other local authority areas in the 
South West (Figure 28 and Figure 29) though is the highest compared to a selection of other “mid-sized”51 
cities which is possibly due to Plymouth’s better solar resource compared to any other “mid-sized” city.  
Whilst higher rates of installation are generally achieved in more rural LAs, it is noticeable that Poole has 
double the installed density of PV compared to Plymouth. 
 

 

Figure 28: Number of domestic PV installations per 10,000 households for local authority areas in the South West 

                                                           
50

 https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-confirmed-on-the-cfr-statistics 
51

 http://www.centreforcities.org/assets/files/2013/13-06-12%20Mid-Sized%20Cities.pdf 
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Figure 29: Domestic PV capacity (kW) per 10,000 households for local authority areas in the South West 

 

Figure 30: Domestic PV capacity (kW) per 10,000 households and Number of domestic PV installations per 10,000 households for a 
selection of “mid-sized cities” in the south of England 
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5.2.5. SUMMARY 

Based on an analysis of current local policy discussed in this section and the projected impact of national 
policy (Section 4) together with uptake of renewable energy (Section 3), an indicative scenario for carbon 
reduction in the domestic sector to 2031 was developed (Figure 31).    This scenario shows that the move 
towards an ambitious level of carbon reduction for Plymouth in 2031 will be based on: 
 

 Reducing demand for energy through efficiency measures.  This is based on programmes of 
retrofitting the existing dwelling stock, with the following targets for 2031: 

o Filling the entire remaining 23,500 easy to treat unfilled cavities.  The Government’s 
national target is that all of these cavities will be filled by 2020. 

o Insulating 6,000 hard to treat cavity walls, which is about half of the HTT cavities in the city. 
o Insulating 11,500 solid wall properties, which represents about half of the city’s solid wall 

properties.  The current ECO programme to insulate approximately 6,000 solid wall 
properties is already a very good start towards this target. 

o Insulating the entire remaining 3,000 uninsulated roofs (0 to50 mm current insulation).  
The Government’s national target is that all such roofs will be insulated by 2020. 

o Topping up the remaining 50,000 roofs with insulation between 50 and 150 mm. 
o Installing double glazing or secondary glazing to the remaining 17,000 single glazed 

properties. 
o Replacing all of the approximately 77,500 remaining non-condensing gas boilers with 

condensing boilers. 
o Savings in homes through increased efficiency of lighting (e.g. LED lighting) and appliances 

(e.g. Smart Appliances). 
 The decarbonisation of the electricity supply will be the most significant driver for carbon 

reduction in homes.  Currently about half of domestic emissions arise from electricity consumption, 
Whilst the bulk of these savings will accrue from national infrastructure projects such as offshore 
wind farms or nuclear power plants, the decarbonisation of the electricity supply can be supported 
locally though onsite renewable energy generation, for example roof mounted PV panels.  For 
example, in 2031 there could be around 12,000 domestic roof mounted PV installations. 

 The increased penetration of renewable heat technologies.  This scenario is based on the following 
uptake levels in 2031: 

o Heat Pumps: About 14,000 heat pumps with a total capacity of around 140 MW. 
o Biomass Boilers: Almost 5,000 boilers with a total capacity of about 48 MW. 
o Solar Hot Water: About 14,000 SHW installations with a total capacity of about 28 MW. 

Where district heating networks are installed there may also be the opportunity to connect low 
carbon district heating to existing homes (although the potential carbon savings have not been 
quantified). The cost of connection can be supported by ECO.  

In order to support the carbon reduction to 2031, the following factors and policies should be prioritised: 
 
Retrofitting Existing Homes 
In terms of national policy focussed on improving the efficiency of homes the Green Deal and ECO have 
recently replaced the CERT and CESP schemes.  Plymouth has been pro-active in securing two schemes in 
the city totalling £50 million.  Whilst this may mean Plymouth is well placed by comparison to other areas, 
the rate of improvement to the domestic stock is slower than needed to realise the carbon reduction 
trajectory implied by national projections.  This is due to the inherent challenges of the Green Deal and ECO 
as mechanisms to drive carbon reduction, and it has been shown at a national level that since the 
introduction of these schemes installation rates of efficiency measures to homes have drastically fallen.  
Recent changes to the scheme by Government have only weakened the schemes, though there are new 
opportunities within the Green Deal for homebuyers and landlords which should be promoted locally.  It is 
important that these are promoted to ensure that all cavity walls and roofs are adequately insulated.  The 
use of ECO to insulate hard to treat properties must remain a strong priority of the Council once the current 
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programme to insulate around 6,000 solid wall properties is completed.  The replacement of boilers with 
efficient boilers is likely to occur by 2031, as the typical life of a boiler is under 20 years. 
Domestic Demand Reduction and Behaviour 
Aside from physical improvements to the fabric or heating system of dwellings, there are potential savings 
arising from changes in behaviour.  These may be linked to lifestyle choices (e.g. reducing the heating set-
point of the thermostat), or to purchasing decisions (e.g. the efficiency of new appliances, or the decision 
to replace lamps).  The national Market Transformation Programme will ensure that over time the choices 
available to consumers will be more energy efficient.  Nevertheless, promoting the benefits of energy 
efficiency in terms of comfort, financial and environmental remain important and there is a role for the 
Council to play to act as a point of information and to run promotional campaigns and initiatives, for 
example like the Transition Streets52 programme. 
 
Renewable Electricity  
Increasing the proportion of renewable electricity may not help with meeting overall carbon targets for the 
city.  Nevertheless, it is important that all areas play their part in generating electricity from renewable 
sources, and the FIT provides a reasonable long term investment for homeowners in Plymouth.  Uptake of 
PV in Plymouth’s homes is higher than for other mid-sized cities (but lower than some other SW cites i.e. 
Poole), probably due to the improved solar resource.   
 
Renewable Heat  
Increasing the penetration of low carbon heat in homes will be important if carbon emissions are to be 
reduced in the city.  The most significant building scale technologies for carbon reduction are heat pumps.  
There will also be opportunities for biomass boilers, although due to the urban characteristic of Plymouth 
and an extremely low proportion of detached dwellings, this opportunity is likely to be more restricted than 
in more rural areas.  Uptake of renewable heat has been extremely low, with only seven RHPP vouchers 
issued in the city.  When the RHI scheme becomes available to homes later this year, it is important that 
there is a step change in uptake, and the Council can play a role in promoting the scheme. 
 

 

Figure 31: Potential scenario for carbon reduction in the domestic sector from the 2005 baseline year to 2031. The scenario has been 
developed by supplementing national carbon reduction trajectories with additional local factors. Increases in emissions are shown in 

red whilst reductions are shown in green. 
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 http://www.transitionstreets.org.uk/ 
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5.3. TRANSPORT 

5.3.1. THE INTERFACE BETWEEN NATIONAL AND LOCAL POLICY 

The CCC national projections for emissions from the transport sector is based on a framework of indicators 
that are either cost-effective now, or are required on the path to deeper decarbonisation in the 2020s.  
Surface transport emissions are projected to fall by 23% by 2020 relative to 2007 levels53.  A number of 
factors driving this reduction are high level national initiatives that are in the main not dependant on local 
action, for example:   
 

 Improved vehicle efficiency as new vehicles replace older less efficient models.  It is noted from the 
analysis of Plymouth’s grey fleet54 which formed part of the case for the Car Club, that the fleet was 
about one and a half years older than the national average. 

 Increased penetration of biofuels to 10% by volume in 2020. 
 Speed limits on motorways are enforced at current levels, cutting the additional emissions 

generated at higher speeds. 
 
It is also of importance to note that key economic drivers the CCC considers important with regard to travel 
demand are prices55, incomes, population and vehicle efficiency.  None of these are under the direct 
influence of the council, though the price of car travel could be directly influenced by the council through 
the charges it sets for parking in its car parks.  These charges are politically sensitive as they are an 
important source of income for the council, as well as potentially impacting on the vibrancy of the city 
centre.  It was assumed in our projections for carbon reduction to 2031 that the above policies would occur 
regardless of local intervention.   
There are an additional number of factors which are strongly tied-in with local delivery, including: 
 

 Implementation of Smarter Choices nationwide resulting in a 5% reduction in car travel compared 
to business as usual56.  Smarter Choices covers a very broad range of activities, including travel 
plans, personal travel planning, public transport information and marketing, travel awareness 
campaigns, car clubs, car sharing schemes, teleworking, teleconferencing, home shopping, and 
cycling and walking initiatives. 

 An increased penetration of electric vehicles (both electric and plug-in hybrid).   
 Wide-scale uptake of eco-driving through training. 

 
All of these are mentioned in Plymouth’s Third Local Transport Plan (LTP3) which sets the policy context 
between 2011 and 2026.  Chapter 5 of LTP3 addresses tackling climate change.  The LTP acknowledges that 
“the effects of carbon emissions are global and long-term, hence in themselves do not present a tangible 
incentive to change travel behaviour. Such incentives must therefore be created or demonstrated, either by 
linking emissions directly to some form of financial advantage for example, saving money on fuel by driving 
more efficiently, or by encouraging behaviour which changes mode of travel, trip frequency or length of 
trip”.  Table 5.1 of the LTP (reproduced in Figure 32 below) provides a list of measures which clearly 
correlate well with the measures assumed in CCCs projections: 
 

                                                           
53

 Meeting Carbon Budgets – 2013 Progress Report to Parliament, CCC 2013 
54

 This was based on 4,103 vehicles used by Plymouth City Council over a three year period. 
55

 Prices refer to fuel prices, as well as vehicle ownership costs including purchase, tax, insurance and the cost of public transport.   
56

 From CCC 5
th

 Progress Report – 5% national reduction by 2020 compared to BAU scenario. 
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Figure 32: Table 5.1 from Plymouth’s LTP3 

 
Whilst these measures are not specifically quantified, either in the LTP itself or the accompanying 
implementation plan, the impact on carbon emissions was investigated through discussion with council 
officers and through reviews of key documents.  A significant driver for the implementation of some of 
these policies has been the Department for Transports Local Sustainable Transport Fund (LSTF).  Plymouth 
were successful in two applications, the first of which was “Plymouth Connect”57 (£4.33 million award, 
matched by £2 million local funds) which comprised a range of Smarter Choices measures, and the second 
titled “ITSO Smart Ticketing”58 (£3 million award, £6.4 million matched from local sources e.g. bus 
companies) which covers smart ticketing across the entire South West though the bid was led by Plymouth.  
The impact of the main policies arising from the LTP, the LSTF and other sources are discussed in the 
following sections. 

5.3.2. ULTRA LOW EMISSIONS VEHICLES: PLYMOUTH’S CLEANER VEHICLES STRATEGY 

Ultra Low Emission Vehicle (ULEV) such as electric, plug-in hybrid and hydrogen powered cars and vans, 
help cut down greenhouse gas emissions and air pollution on our roads59.  The national framework of 
indicators projects that by the 2020s the market share of electric (battery and plug-in hybrid) vehicles will 
reach 16% of new sales for both cars and vans. This translates to a fleet penetration of 5% (1.7 million 
vehicles) for cars and 4% (135,000 vehicles) for vans.  PCC consulted on a “Cleaner Vehicles Strategy” in 

                                                           
57

 http://www.plymouth.gov.uk/lstf_plymouth_connect_bid.pdf  
58

 http://www.plymouth.gov.uk/lstf_smart_ticketing_bid.pdf  
59

 https://www.gov.uk/government/policies/reducing-greenhouse-gases-and-other-emissions-from-transport 

http://www.plymouth.gov.uk/lstf_plymouth_connect_bid.pdf
http://www.plymouth.gov.uk/lstf_smart_ticketing_bid.pdf
https://www.gov.uk/government/policies/reducing-greenhouse-gases-and-other-emissions-from-transport
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January 201360.  This comprised an implementation plan to increase the use of cleaner vehicles in the city 
from 2013 to 2026.  Cleaner vehicles are defined as either electric vehicles (EV) or those with tailpipe 
emissions of 75 g/km or lower.  The main emphasis of the report was on EV, and it was stated that well to 
wheel emissions are 30-40% lower for EV than diesel cars (based on information from London’s 2009 EV 
Infrastructure Strategy).  It would be worthwhile keeping abreast of technological advances in other areas 
e.g. hydrogen powered vehicles, though given current Government investment Plymouth’s strategy to 
focus on EV is sensible.  The ambition is that by 2026, most of Plymouth’s residents will be within 1 mile of 
a publically accessible charging point.  The national context was presented, including the funding of eight 
pilot areas through the “Plugged-in Places” programme.  It was discussed that these would probably see 
the majority of the take-up in the next 5-10 years.  In July 2013 an additional £37 million of funding61 was 
allocated from Government with Cornwall Council who were awarded £735,000 over the next two years for 
rapid charging infrastructure located adjacent to the main strategic roads serving the far South West with 
proposed installations within Plymouth, Cornwall, Devon and Somerset.  This will help with range anxiety 
for journeys west of Plymouth, and should help act as a driver to extend infrastructure to Plymouth and 
beyond, thereby enabling the far South West to be connected with the Plugged in places and the rest of the 
UK. 
 
Current take-up ULEVs is negligible.  Based on information from DfT only one ULEV was registered in 
Plymouth in 2010 (a motorbike).  In the same period, 6 vehicles (3 motorbikes, 3 “other”) were registered 
in Cornwall, 83 in Devon (67 of which were motorbikes), and 1,289 in the UK.  The strategy for Plymouth is 
based on supporting the delivery of charging infrastructure, concentrated at city car parks (including park 
and rides), supermarket car parks, and in new developments.  In the case of new development, this 
involves setting requirements for proportions of allocated car parking to include EV infrastructure (passive 
or active).  To assist this process, the Council were recently successful in obtaining grant funding to install 
19 charge points at key city sites including the city centre car parks, the park and ride sites, Derriford 
Hospital, Mount Gould and Cumberland Health Centres, Devonport Dockyard and Naval Base and City 
College Plymouth. Whilst the strategy contains ambitions for charging infrastructure, there are no 
quantified targets for uptake of EV within Plymouth.  The CCC recommend that 100% of the UK vehicle fleet 
should be ULEV by 2050, which would mean 100% of new car purchases are ULEV from mid-2030s.  
Indicators are set at 650,000 ULEV cars by 2017 and 2.7 million by 2022.  An assumption was made that 
240,000 of the 2017 indicator would be delivered in the eight Plugged-in Places areas, with the balance 
delivered in cities in the UK with populations above 150,000, and any vehicles between 2018 and 2022 (3rd 
Budget Period) apportioned between cities with populations over 250,000 people.  Uptake was then scaled 
up from 2023 to 2031 based on a target of 100% of the fleet to be ULEV by 2050.  This results in Plymouth 
targets for number of ULEV cars of 3,000 by 2017, 18,000 by 2022 and 58,000 by 2031 (nearest 500).  This 
could help support emissions reductions of 139 ktCO2 in 2031.  These levels of take-up are extremely high 
and will only come once infrastructure and technology has matured and becomes socially normalised.  
Deployment is in its infancy in the city at present, though some early promotion as part of existing 
initiatives (e.g. Plymotion) may be worthwhile, or through engaging with large employers who have travel 
plans in place. 

5.3.3. ECO-DRIVING 

The national ambition is for 3.8 million drivers to have undergone eco-driving training by 2020 (10% of car 
and van drivers and 100% of HGV drivers).  The CCC has identified this as an important contributor to 
carbon reduction in the transport sector.  They state that 300,000 car and van drivers should be trained 
annually, with milestones of 1.2 million by 2012, 2.8 million by 2017 and 4.5 million by 2022.  In 2012 only 
30,000 had undergone training i.e. only 2.5% of the target.  It may be that there have been examples of 
eco-training or similar initiatives which have not been recorded.  For example, two of the bus companies in 
Plymouth have installed driver behavioural monitors in their fleet to help improve safety and efficient 

                                                           
60

 http://www.plymouth.gov.uk/cvs_draft_consultation.pdf 
61

 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/225982/grant-awards.pdf 

http://www.plymouth.gov.uk/cvs_draft_consultation.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/225982/grant-awards.pdf
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driving.  The Council helped support the role out of this technology originally but has since been 
superseded by the Companies’ own systems.  The Council is aware that were the system is effectively 
managed and non-compliance is followed up there have been dramatic reductions in fuel costs and 
increased efficiency.  
 
A report to the Driving Standards Agency recommended that uptake of Eco-driving training could be 
increased through emphasising wider benefits, promoting eco-driving as a social norm, and through timing 
the training with other courses such as Pass Plus and Advanced Driver Skills.  The EST’s Smarter Driving 
training claims savings of 15% fuel costs which equates to £250 per driver62 for a training session lasting 50 
minutes and costing from £15 per driver.  Training is generally provided through specific eco-driving 
initiatives/programmes, though could also provide opportunities for driving instructors to up-skill and 
provide the training as part of their existing businesses.  Whilst clearly the take-up of eco-driving training 
has been very low at a national level, it does represent an area where locally PCC could work to promote 
the training to its own staff, businesses and residents.  It is mentioned in the LTP, though it is not clear what 
the overall target for the city is, nor does it appear to be mentioned in the LTP implementation plan.  Based 
on apportioning the national targets, about 11,000 drivers in Plymouth should have undergone Eco-Driving 
training, 18,000 by 2022 and 28,000 by 2031.  Based on apportioning national savings, this would save 
2.3 ktCO2 in 2031.  These estimated savings assume that the efficiency of vehicles has significantly 
improved by 2031, therefor the savings obtained through more efficient driving techniques will be lower in 
absolute terms. 

5.3.4. SMARTER CHOICES 

5.3.4.1. PERSONAL TRAVEL PLANNING 

Personal Travel Planning (PTP) marketed as “Plymotion” forms a part of a package of measures within the 
“Plymouth Connect” LSTF project63.  The aim was to target 43,000 homes in Plymouth (3,800 in Devonport, 
6,000 in Stonehouse, 5,100 in the City Centre, 4,000 in the East End, 12,700 in Plympton and 11,000 in 
Plymstock) though the scope of the programme has been expanded to target circa 58,000 households64.  
The strong emphasis in Plympton and Plymstock is potentially advantageous given that these areas have 
the highest levels of car ownership and single occupant car use.  Each household will be visited by a suitably 
trained person and will be offered incentives and information to encourage modal shift.   
 
Early findings have revealed that 30% of all homes targeted opened the door to an advisor, and of these 
about 60% participated further i.e. about 18% of target households participated.  Survey results from the 
pilot study (small sample size) indicate that for households who spoke with a travel advisor, 23% tried a 
new mode of transport (split three ways with walking, cycling and bus).  This equates to 4% of all 
households targeted result in trying a new mode of transport, which for 58,000 homes in the scheme 
results in about 2,400 households, so 800 (i.e. just about 0.7% of Plymouth households65) for each of bus, 
walking and cycling.  If the proportion of people trying a new transport mode is assumed to remain at 23%, 
then this remains a theoretical target for the potential of PTP to stimulate modal shift.  It should be stated 
that the 23% finding is based only on the pilot areas of the East End, Mt Gould and St. Judes and that each 
area within Plymouth is likely to respond differently meaning that the proportion of people trying a new 
mode averaged across the whole city may be higher or lower than 23%.  Even then, the longevity of any 
modal shift is not known e.g. people may laps into previous behaviour, or there may be a turnover of 
occupants in a household, especially in the rented sector.   
 

                                                           
62

 this would appear to assume a little over 10,000 miles per year 
63

 http://www.plymouth.gov.uk/lstf_plymouth_connect_bid.pdf 
64

 This was due to a requirement to deliver PTP to an additional 3,600 households through the “Access to Stations” programme 
taking the total to 46,600 households.  Economies of scale meant the actual scope of the project could be increased to circa 58,000 
households (source: email from Rosie Starr 4

th
 December 2013) 

65
 Based on 107745 households (2011 Census) 

http://www.plymouth.gov.uk/lstf_plymouth_connect_bid.pdf
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The impact of the programme could be increased by both extending the scheme to cover the whole city, 
and by increasing the proportion of households who speak with an advisor from 18% to 100%.  The latter 
would not be possible as households with “no cold caller” stickers66 must be respected, and where 
households are in multiple occupation there is no certainty that information will be shared with other 
household members.  This is the sort of magnitude of increase that would be required in order to achieve 
the sorts of modal switching tested in the coming sections.  Whilst it may be possible to extend the scheme 
to cover the whole city, it is likely that increasing the percentage of those who speak with an advisor to be 
100% will almost certainly be unachievable – from the results so far 70% of households did not open the 
door to an advisor or were not approached as they had a “no cold caller” sticker, and of those that did 40% 
did not engage.  Another means of achieving the coverage required would be to increase the proportion of 
households who try a different mode of transport from 23%, though this is strongly linked to other factors 
outside the influence of the PTP programme, such as the attractiveness of alternative modes of transport.  
Section 2.4 identified significant differences between current modes of travel and levels of car ownership.  
In implementing the PTP, whilst the advice given is influenced by the transport options for the area, the 
team will give the best advice for that person.  However, there may be opportunities that the team may be 
able to identify within areas to add value, for example by promoting car sharing in areas with high levels of 
commuting by car. 
 
It is difficult to quantify carbon reduction from PTP, as it is a behaviour change measure and is 
complementary to other measures, for example provision of cycling infrastructure.  The Plymouth Connect 
project was estimated to save 2.5 ktCO2 per year (a 0.7% reduction of Plymouth’s transport emissions) 
based on current emissions and is based on traffic modelling resulting in a citywide reduction of 1.5% 
vehicle kilometres.  The reason for the proportionally greater reduction in travel distance compared to 
emission reductions is not clear. 

5.3.4.2. WALKING AND CYCLING 

From the 2011 census, 14.3% of people in work commute by foot, and 2.6% commute by bike.  These 
results are similar to those from the 2001 Census (interestingly, the most significant change between these 
two data points is that the percentage of those working from home actually went down from 7% to 3% 
between 2001 and 2011 based on the resident Plymouth Population).  PCC has undertaken analysis to 
investigate the value for money of increasing walking67 and cycling68 rates in the city (from a 2010 baseline).  
These range from year on year increases in walking of between 0.4% and 1%, and 3% to 10% for cycling.  It 
has been observed that cycling initiatives in the city including Bike It Plus have supported a 30% increase in 
cycling in last four years with higher uptake where specific targeting has been implemented.  This equates 
to an average annual increase of 6.8% year on year.  The scenarios from these studies were adjusted to 
cover the period 2013 (now) to 2031.  For the most ambitious scenario for cycling (10% year on year 
increase), cycling rates would increase from about 2.6% now (based purely on commuting mode) to over 
14% in 2031.  It is noted that currently cycling only makes up about 2% in the UK compared to 14% in 
Germany and almost a third in Holland69.  In London where there has been considerable investment in 
cycling, rates have increased by 79% between 2001 and 201170.  This represents a year on year increase of 
6%.  These analyses demonstrated very strong positive value for money for increasing walking and cycling 
in the city.  The benefit to cost ratio for increasing walking rates was found to be 24, and the benefit to cost 
ratio for increasing cycling rates ranged from 15 to 33.  The most significant benefit when monetised was 
due to the improved physical fitness of Plymouth citizens. 
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 In addition to homes with “No Cold Callers” signs, those who on receipt of information that the team are 'on their way', who 
contacted back to ask for the team not to visit them were not approached.  This further reduced the theoretical maximum number 
of households who could be engaged in the study. 
67

 http://www.plymouth.gov.uk/value_for_money_appraisal_for_increasing_walking_levels_in_plymouth.pdf 
68

 http://www.plymouth.gov.uk/value_for_money_appraisal_for_increasing_cycling_levels_in_plymouth.pdf 
69

 https://www.gov.uk/government/news/government-shifts-cycling-up-a-gear  
70

 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/229473/briefing-governments-ambition-
cycling.pdf  

http://www.plymouth.gov.uk/value_for_money_appraisal_for_increasing_walking_levels_in_plymouth.pdf
http://www.plymouth.gov.uk/value_for_money_appraisal_for_increasing_cycling_levels_in_plymouth.pdf
https://www.gov.uk/government/news/government-shifts-cycling-up-a-gear
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/229473/briefing-governments-ambition-cycling.pdf
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5.3.4.3. BUS TRAVEL 

From the 2011 Census, about 11% of those in work in Plymouth commute to work by bus.  This compares 
to about 7.5% nationally, and the higher number locally is expected as Plymouth is an urban authority.  
From discussions with council officers, there have been many changes in the market in Plymouth over the 
last four years and uncertainty over one of the bus company’s futures which represent approximately 20% 
of the local market.  It has therefore been hard to make meaningful estimates for long term targets for bus 
patronage.   Contrary to expectation, shifting travel mode from private car to buses does not always result 
in carbon dioxide emissions reduction.  Figure 33 shows carbon emissions per person for a journey from 
St.Budeaux to Plymouth mainline station.  For a single person driving in a private car, emissions are 0.85 kg.  
For a sparsely occupied bus (5 people), the emissions per person are about two-thirds higher.  If the driver 
were to share the journey by providing a lift to a passenger, then the emissions are theoretically halved, 
though still about 50% greater than a reasonably full bus.  These findings confirm that increasing passenger 
density across all modes, and ultimately switching from car to bus or rail (where possible) could result in 
significant carbon reduction.  This suggests that for Plymouth, strategies to shift journeys from car to bus, 
for example Park and Ride or to well used local bus services, may result in carbon savings as the use would 
likely coincide with peak morning and evening demand.  However, as travel distances within the city are 
comparatively short as Plymouth is a unitary urban authority, overall emissions are lower compared to a 
rural authority.  It is also implicit for a park and ride strategy that there is an ongoing journey by car, and 
emissions from potentially significant portions of these journeys may or may not be formally counted 
towards Plymouth’s emissions (it would depend on whether fuel purchased from these vehicles would 
occur at filling stations within the local authority boundary area or not).   
 
National emission intensity data (Defra, 2011) state that carbon emissions from a Local bus are 0.184 kgCO2 
per person kilometre.  This decreases to 0.086 kgCO2 per person kilometre for a London bus.  From the 
same data and based on Plymouth’s split of petrol and diesel cars, the average emissions from cars are 
0.202 kgCO2 per vehicle kilometre.  There is therefore very little difference in emissions from a private car 
trip compared to a “Local” bus trip, and if a private car journey could be shared then emissions per person 
would be significantly lower from the car trip.  If it can be assumed that buses in Plymouth share similar 
attributes to London buses i.e. frequent and very well used, then potential savings could be much higher.  
In addition to potential carbon savings due to modal shift, the LSTF ITSO “Smart Ticketing” project may save 
0.22 ktCO2 per annum71 in Plymouth when fully operational.  A further option to reduce emissions from bus 
use in the city could be to increase the proportion of biofuel within the fuel supply.  For example, 120 buses 
that operate from Stagecoach London's Barking depot will now run on a blend of 80 per cent regular diesel 
and 20% biodiesel, an environmentally friendly fuel which will help cut the carbon emissions of each bus by 
about 15%72.  If a programme were developed to increase the proportion of biodiesel to Plymouth’s buses 
to 20%, then the saving would be almost 3 ktCO2 (about 0.24% of the city’s current emissions). 
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 Estimated by apportioning overall initiative savings to Plymouth by bus energy consumption cf. South West. 
72

 http://www.stagecoachbus.com/Biodiesel.aspx  

http://www.stagecoachbus.com/Biodiesel.aspx
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Figure 33: Indicative per person emissions for a single trip from St.Budeaux  to Plymouth mainline station using different modes at 
different occupancy densities 

5.3.4.4. CAR SHARING 

Carshare Devon is the UK’s most successful regional car share scheme.  Devon County Council, Torbay 
Council and Plymouth City Council are the three Authorities within Carshare Devon.  There are 10,400 
members, of which about 25% have registered in the last two years.  There are about 250 members 
registered through the PCC and the University of Plymouth private groups which are only available to 
employees of these organisations.  A search reveals that there are 496 journeys with Plymouth as the 
departure point and 572 with Plymouth as the destination of which 135 are from Exeter, though it does not 
break down how many of these are offered or sought, and whether these journeys are live or legacy.  The 
current journey match is 54% meaning that just over half of the members have either emailed a member or 
responded to another member who has suggested a match.  From the 2011 Census of the resident 
population that work, 58% commute by car and 6% commute by passenger.  Therefore of trips made by 
private car, 80% of journeys are with a single driver, and 20% have more than one person in the vehicle 
(assumed here to be two).  If trip purpose data is taken from the National Travel Survey (2010, web tables 
NTS0402) and applied to Plymouth, it can be calculated that if a 2031 target of 50% of all commuting trips 
to be car share, 30% for business trips, and 20% of all other trips, then carbon reduction in 2031 would be 
6.1 ktCO2. 

5.3.4.5. CAR CLUB 

Plymouth is exploring options for the  establishment  of a car club.  It is envisaged a scheme could be 
launched in the first quarter of the 2014/15 financial year, with the scheme partially supported by the 
council in the first two years of operation.  The council may also become a key customer of the scheme.  It 
is projected that there may be eleven vehicles within the car club after 15 months of operation, with two of 
those being electric vehicles and the remainder having low emissions.  Schemes have been launched across 
various cities in the UK, with Bristol being an example of a successful scheme which has over 2,000 
members using 63 cars through three providers, with work being undertaken to more than double the size 
of the network and expand it to areas where it doesn't currently operate73.  An estimate was made of 
potential savings from a car club.  This was based on headline values74 stated in a feasibility assessment 
commissioned by PCC.  Based on 11 vehicles, annual savings would be 26 tonnes per year.  If the fleet was 
increased to 42 cars (as suggested by the feasibility study for the next 6 years) then savings would be 101 
tonnes (0.05% of current car emissions).  With 100 cars in the club savings would be 240 tonnes, and with 
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 http://www.bristol.gov.uk/page/transport-and-streets/car-clubs 
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 Assumes journeys through the car club are 32% lower emissions compared to UK average fleet, and that overall trip distance is 
reduced by 25% due to “incentive inflation”.  It is assumed the aim is for each vehicle to achieve 15,000 miles per year. No 
allowance was made for projected vehicle efficiency i.e. all savings based on current fleet efficiency. 
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1,360 cars then savings would be 3.2 ktCO2 (1.5% of current car emissions).  It can be seen that to achieve 
savings of any significance, a large car club would be needed.  For example, City Car Club have 250 cars in 
London and a further 700 cars across another 15 cities in the UK (i.e. almost 50 per city).  It should be 
stated that car clubs growth has been gradual but consistent over the last decade in the UK and many other 
countries and that the long term potential for membership and fleet growth is not fully known.  
Nevertheless, car clubs have many benefits aside from carbon saving, including cost savings through 
reduced staff time and fuel, as well as lower congestion and improved local air quality.   

5.3.4.6. 20 MPH SPEED LIMIT SCHEMES 

The council is bringing in two new 20 mph zones in residential areas (Ham and West Park) this year.  
Implementation will effectively be without traffic calming measures (i.e. it will be mainly through signage).  
The motive is primarily for safety and environmental benefits to residents.  There were proposals to extend 
20 mph Speed Limit Scheme throughout the entire residential area of the city, however this is not 
confirmed75.  A similar scheme was implemented in Portsmouth, and the scheme has so far been shown to 
have been successful in reducing road casualty numbers76.  The previous report produced by CEE indicated 
that a city wide 20 mph scheme could increase transport emissions due to the reduced efficiency of 
vehicles at lower speeds, though that analysis did not include smoothing of vehicle flows and modal shifts.  
If in the future a city wide 20 mph zone is proposed for the city, then it is recommended the impact on 
carbon emissions is also considered, perhaps by further investigating changes to emissions in Portsmouth, 
as well as through modelling. 

5.3.4.7. GOODS TRANSPORT 

A stated measure of the LTP is to work closely with businesses to identify opportunities that don’t restrict 
growth, encourage lower carbon modes e.g. rail and shipping.  Programmes and measures for delivery 
include the identification of potential freight consolidation distribution centres, the establishment of a 
Freight Quality Partnership and the safeguarding of rail freight infrastructure.  Emissions from heavy good 
vehicles accounted for 18% of transport emissions in 2011, with light good vehicles a further 14% (i.e. 
freight accounts for about a third of all transport emissions).  It is therefore important to also focus 
significant efforts on this sector.  This could be linked to a non-domestic carbon reduction network as 
discussed in Section 5.1.3. 

5.3.5. SUMMARY 

Based on an analysis of current local policy discussed in this section and the projected impact of national 
policy (Section 4) an indicative scenario for carbon reduction in the transport sector to 2031 was developed 
(Figure 34).    This scenario shows that the move towards an ambitious level of carbon reduction for 
Plymouth in 2031 will be based on: 
 

 An appreciation that growth will otherwise significantly increase emissions from the transport 
sector.  Based on projections for the South West the annual distance travelled by cars in the 
absence of any mitigating measures will increase by 25% from 2011 to 2031. 

 At the same time, the improving efficiency of vehicles will significantly reduce emissions for every 
kilometre travelled.  The improvement will arise from a split of electric vehicles and other forms of 
low emissions vehicles (including increasing the proportion of biofuels in the fuel mix for petrol 
fuelled cars), with the market for these vehicles being developed internationally.  There is however 
an important role to be played locally in bringing forward infrastructure to support these new 
technologies.  In the case of EV, this will require a comprehensive network of charging 
infrastructure within and surrounding the city. This scenario envisages about 58,000 electric 
vehicles in the city in 2031. 
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 Conversation with Paul Collins, 13
th

 November 2013 
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 http://assets.dft.gov.uk/publications/speed-limits-portsmouth/speed-limits-portsmouth.pdf 

http://assets.dft.gov.uk/publications/speed-limits-portsmouth/speed-limits-portsmouth.pdf
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 A comprehensive programme of Smarter Choices will help shift travel from private car use to lower 
carbon modes of transport.  This could save about 14 ktCO2 in 2031, and is based on national target 
savings from Smarter Choices of 5% in travel distance from 2007 to 2020, extrapolated to 2031.  
This appears to be a relatively small saving given the scale of change.  However, these savings have 
been adjusted to reflect that the underlying carbon intensity of cars will about halve between 2011 
and 2031.  In addition, in order to achieve further carbon reduction beyond 2031 it will be vital that 
the infrastructure and changes in attitude that are required to support sustainable transport modes 
will have been developed over the Plymouth Plan period.  The scenario here is based on: 

o Year on year increases in rates of cycling to 2031 of 7%.  This is broadly similar to the recent 
increase in cycling of 30% over the previous four years. 

o Year on year increase in rates of walking to 2031 of 0.7%. 
o Half of all commuting trips and 30% of business trips to involve car sharing. 
o A target of 18% of trips to be by bus in 2031, facilitated by measures such as smart 

ticketing. 
o A modestly sized car club with a fleet of 42 vehicles. 

 A small amount of carbon savings through driver training programmes.  This scenario assumes 
around 28,000 car drivers trained by 2031, and all goods vehicles drivers to be trained by 2020. 

 There may be some limit carbon savings through decarbonisation of fuels that city buses run on.  
Increasing the fraction of biofuel to 20%, for example, may save about 3 ktCO2 in 2031.  

 

 

Figure 34:  Potential scenario for carbon reduction in the transport sector from the 2005 baseline year to 2031. The scenario has 
been developed by supplementing national carbon reduction trajectories with additional local factors.  Increases in emissions are 

shown in red whilst reductions are shown in green. 
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In order to support the carbon reduction to 2031, the following factors and policies should be prioritised: 
 
General Transport Policy 
As a unitary authority Plymouth City Council has better control over its transport network compared to 
two-tiered authorities.  The policies within the third LTP are consistent with the policies that are discussed 
at a national level with reference to carbon reduction.  There are no significant gaps, and so meeting 
ambitious carbon reduction targets to 2031 will depend on how successful the policy within LTP 3 is 
implemented. 
 
Electric Vehicles 
The current strategy to bring forward infrastructure to support electric vehicles is based on providing 
charge points in city and supermarket car parks, as well as in new developments.  This is a reasonable 
approach in combination with existing national incentives to purchasing electric vehicles.  It is shown that 
by 2031 a significant proportion of the city’s vehicle fleet should be targeted as being electric.  The council 
could consider additional incentives to promote the uptake of electric vehicles, for example through 
reduced parking rates in its car parks. 
 
Smarter Choices 
The area where the Council has the largest role to play is in promoting alternative forms of transport under 
the Smarter Choices banner.  The Plymotion PTP programme is a very good start and represents a 
significant opportunity to reach out to a significant proportion of the population of Plymouth.  Year on year 
increases in walking and cycling will be required, and this will require investment.  For example, the annual 
increases in cycling rates required are similar to those achieved in London over the last decade, where 
there has been consistent investment in cycling.  Schemes such as the conversion of the old Laira Rail 
Bridge to a pedestrian and cycling crossing are an example of the sort of projects that will be required to 
maintain momentum to 2031.  Ambitious levels of year on year increases in bus use and car sharing will 
also be needed.  It is recommended that the 2031 proxy targets introduced above are taken forward and 
programmes put in place to promote those forms of transport mode, building on the emerging findings of 
the Plymotion PTP programme.  There is an emerging car club for the city, whose development is being led 
by the Council.  Until such a club achieves a very large scale actual carbon reduction as a fraction of the 
city’s emissions will be limited.  Nonetheless, car clubs provide a wide range of benefits and should be 
supported.  Eco-driver training has been shown to be a cost effective means of achieving carbon reduction.  
Current records indicate that implementation of eco-driver training has been very limited, though this may 
not include the measures that have been taken by, for example, the haulage sector.  There is therefore an 
opportunity for the Council to promote eco-driver training both for its own employees and more widely 
across the city. 
 
Decarbonisation of Plymouth’s Buses 
Buses are currently responsible for about 6% of Plymouth’s transport emissions.  There may be 
opportunities to reduce emissions from buses through a number of means.  There are currently two Air 
Quality Management Areas (AQMAs) in Plymouth (at Exeter Street and Mutley Plain) with proposals for 
either three more, or a single large AQMA joining up the two existing and three proposed schemes77.  There 
are examples of cities which have designated Low Emissions Zones which require a maximum permissible 
level of emissions, focussed on particles responsible for poor air quality.  A by-product of this is that 
emissions of carbon dioxide will also decrease from these newer more efficient vehicles.  Another potential 
avenue for carbon reduction could include increasing the proportion of biofuel used in the city’s buses.  It is 
recommended that these options are considered through liaison with the local bus operators. 
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 2012 Air Quality Updating and Screening Assessment for Plymouth City Council, April 2012 
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5.4. NEW DEVELOPMENT, BUILDING REGULATIONS AND PLANNING 
The Strategic Housing Market Needs Assessment predicts the population of Plymouth will rise to over 
300,000 with a need for an additional 22,000 homes by 203178.  New development is subject to meeting the 
Building Regulations, which are being incrementally tightened in order to meet the Government’s zero 
carbon buildings policy.  This will require all homes to be zero carbon from 2016, and all other development 
from 2019.  This has been an area of extensive discourse at a national level, and the policy landscape 
changes rapidly.  A three tiered approach to achieving zero carbon has been developed, which from 2016 
will require minimum acceptable levels of both energy efficiency and on-site carbon reduction (including 
from heat networks), with the balance being met through Allowable Solutions – a mechanism which 
enables carbon reduction to be achieved independent of the specific development.  The scope of zero 
carbon building includes all regulated carbon emissions i.e. those that arise from the fixed building services 
within a building (but excludes items such as cooking or equipment within buildings).  This equates to the 
carbon standard required to achieve Code level % of the Code for Sustainable Homes.  The latest iteration 
of Part L of the Building Regulations was due to be implemented from the autumn of 2013, but has been 
delayed until April 2014.  This will require homes to reduce emissions by 6%, and non-domestic buildings by 
9% from the current requirements.  The Government has reaffirmed its commitment to meeting the zero 
carbon standard for homes from 2016.   
 
Currently, local planning authorities are able to set policies that can require development to achieve certain 
objectives, for example higher standards of sustainability.  In principal, carbon emissions in Plymouth could 
be reduced from new development by obligating developments to improve on the Building Regulations.  
For example, requiring all development to achieve Code 5 without the use of Allowable Solutions i.e. all 
through onsite measures, then the total additional carbon reduction by 2031 could be in the region of 
15 ktCO2 per annum, which is approximately 3.6% of current domestic emissions in Plymouth79.  There 
could also be significant savings arising from non-domestic development.  However, there would need to 
be rigorous evidence to suggest that such a policy would be viable to developers, and it is almost certain 
that this could not be demonstrated.  This number therefore represents a ceiling level, with the actual 
potential being much lower.  In August 2013 the Government consulted on housing standards, and 
proposed that local planning authorities would not be able to set additional standards in advance of those 
set out in the Building Regulations.  The outcome of the consultation should be reviewed once it is 
available, as it will be critical in determining the potential the authority has to reduce emissions from new 
development through the planning process. 
 
At a similar time the Government consulted on Allowable Solutions.  It is proposed that these are set to 
offset 30 years of emissions, and three values were consulted on; £36, £60 and £90 per tonne.  Based on 
the above estimate and assuming that no additional policy is set i.e. development occurs to simply meet 
Building Regulations, and that developers will always choose Allowable Solutions ahead of on-site measures 
on cost grounds, the total amount raised through allowable solutions would range from £16 million to 
£40 million from housing alone – there would be significant additional amounts raised from non-domestic 
development.  The consultation on Allowable Solutions discussed whether the funds raised should be 
required to be spent in the locality of the development, or whether it could be used on national schemes.  
In general terms, the latter is preferred by developers as it would enable the Allowable Solutions money to 
be used on measures with a higher carbon abatement i.e. more cost effective.  However, requiring 
Allowable Solutions  funds to be spent locally links development to its wider context, and represents a 
strategic opportunity for the local planning authority to bring forward carbon reduction schemes, for 
example district energy schemes, that otherwise may not happen and that could make future low carbon 
development locally more viable.  The outcome of this consultation is not yet known, but as with Housing 
Standards, should be reviewed as it will determine the extent to which Plymouth can set policy in the 
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 http://www.plymouth.gov.uk/homepage/environmentandplanning/planning/planningpolicy/ldf.htm  
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 Based on 22,000 homes, average size 80 sq.m, with “zero carbon” introduced in 2016 with a two year lag to account for 
transitional arrangements and a minimum carbon compliance level of 11 kgCO2/sq.m. 

http://www.plymouth.gov.uk/homepage/environmentandplanning/planning/planningpolicy/ldf.htm
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emerging Plymouth Plan to utilise Allowable Solutions funds in the city.  If funds can be utilised at a local 
level it is likely there will be a requirement for a list of priority projects that would be used to achieve local 
savings.  It would be prudent therefore for the Plymouth Plan to set a framework for these priority projects. 
 
In addition to the Building Regulations, there are a number of other sustainability standards that are 
commonly used within the planning system, for example the Code for Sustainable Homes and BREEAM.  
These consider sustainability more holistically than Building Regulations, which focus only on energy and 
carbon.  However, the elements within the CSH and BREEAM that consider energy and carbon are based 
directly on the National Calculation Methodology that is used within Part L of the Building Regulations, and 
this is the only opportunity to use these schemes to reduce carbon emission in Plymouth.  Therefore, the 
use of these standards is subject to the same uncertainty surrounding the ability of Local Planning 
Authorities to demand higher standards as discussed with the Building Regulations.  Policies requiring 
increased provision of renewable energy (commonly known as the “Merton Rule”) are also at stake as part 
of this consultation.   
 
Local planning will be important in facilitating district energy schemes in Plymouth. The National Planning 
Policy Framework80 (NPPF) states that local planning authorities should “identify opportunities where 
development can draw its energy supply from decentralised, renewable or low carbon energy supply 
systems and for co-locating potential heat customers and suppliers” (paragraph 97) and that “in 
determining planning applications, local planning authorities should expect new development to  comply 
with adopted Local Plan policies on local requirements for decentralised energy supply unless it can be 
demonstrated by the applicant, having regard to the type of development involved and its design, that this 
is not feasible or viable” (paragraph 96).  It has already been shown that district energy schemes can play a 
significant role in carbon reduction in Plymouth, and so emerging local planning policy should reflect this by 
identifying locations for networks and requiring new development to connect to emerging heat networks. 
 
In addition to the carbon emissions arising with the buildings themselves, new development will result in 
additional transport emissions from new residents and occupants of non-domestic development.  Figure 14 
demonstrated the spatial differences in how householders travel to work across Plymouth.  The planning 
process can help to mitigate the increase in transport emissions through prioritising development in more 
sustainable locations, and through provision of, and linking to sustainable transport infrastructure such as 
bus routes and cycle paths.  This is strongly supported in Chapter 4 of the NPPF. 

5.4.1. SUMMARY 

Plymouth is due to significantly grow with 22,000 new homes projected by 2031.  The carbon reduction 
targets set for Plymouth are absolute, meaning that any reduction in emissions will require more than 
offsetting increased emissions through growth.  Planning will have an important role to play in ensuring 
new development in the city is sustainable, thereby limiting emissions incurred through growth.  Significant 
factors to consider include: 
 

 Setting carbon reduction standards for new development.  However, there is already a national 
timetable for “Zero Carbon Homes” and the outcome of a recent consultation which proposed that 
local planning authorities should not be able to set standards in advance of those set out in 
national Building Regulations is not yet known.  In the event that this proposal is not taken forward, 
then there may be an opportunity to set higher carbon standards for new development in 
Plymouth.   

 The Zero Carbon Homes policy will see the implementation of Allowable Solutions as a means of 
helping comply with Part L of the Building Regulations.  This could result in a significant source of 
funds.  However, it is not known if these funds must be utilised locally, or if developers will be 
allowed to divert these funds to national projects.  As the outcome of a recent consultation on this 
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 National Planning Policy Framework, CLG March 2012 
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matter is not yet known, it would be prudent for the Plymouth Plan to set a framework for priority 
carbon reduction projects. 

 It has already been shown that district energy schemes can play a significant role in carbon 
reduction in Plymouth, and so emerging local planning policy should reflect this by identifying 
locations for networks and requiring new development to connect to emerging heat networks.  This 
is strongly supported in the National Planning Policy Framework. 

 Planning will have an important role in promoting sustainable transport options as part of new 
development, for example by promoting mixed-use developments and by ensuring good 
connectivity with sustainable transport infrastructure, for example footpaths and cycle paths, bus 
routes and electric vehicle charging.  This is strongly supported in the National Planning Policy 
Framework. 

  



64 

6. CONCLUSIONS AND RECOMMENDATIONS 

6.1. CHALLENGING BUT ACHIEVABLE TARGETS FOR PLYMOUTH 
Carbon reduction in Plymouth in recent years has been impressive, though comparative to other areas in 
the South West.  This is because the main drivers for carbon reduction have been national and 
macro-economic factors.  Emissions from the base year are projected to fall by 38% by 2022 if the 
performance indicator targets set by the CCC for the end of the third UK Carbon Budget are met.  The CCC 
has indicated that this is looking unlikely at a national level, and estimating the number of measures 
required confirms that large volumes of these measures are required.  The national carbon dioxide 
emissions reduction trajectory in order to meet the fourth carbon budget is a 35% reduction by 2027 which 
when extrapolated to 2031 (towards the long term 2050 target) results in a reduction of about 47% 
nationally by 2031.  Section 5 developed carbon reduction scenarios in 2031 based on national policy 
supplemented with local policy and uptake of renewable energy uptake.  The results from each of the three 
main sectors indicate that a carbon reduction target for 2031 of 60% below the 2005 baseline may be 
achievable (Figure 35).   
 
Two broad options for an overall city target for carbon reduction to 2031 are proposed: 
 
 Either… 
 

 A 50% reduction in 2031 from a 2005 baseline.  This option acknowledges that recent indications 
have shown that national progress against carbon reduction targets for the early 2020s appears to 
be lacking and that there is significant uncertainty beyond that.  This target would require year on 
year carbon reductions of 2.5% between 2011 and 2031 with an average annual reduction of 22.5 
ktCO2 from 2005 to 2031.  For comparison, the University of Plymouth’s target is for a 52% 
reduction from 2005 to 2030. Given current rates of progress being identified by CCC most 
commentators would recognise this target as still challenging.   
 
Or… 
 

 A more ambitious option of 60% reduction in 2031 from a 2005 baseline.  This option would imply 
a commitment to resourcing more ambitious local policy and projects within each of the three 
sectors as broken down in Section 5, including a significant amount of renewable heat.  This target 
would require year on year carbon reductions of 3.6% between 2011 and 2031 with an average 
annual reduction of 28.2 ktCO2 from 2005 to 2031.  Between 2005 and 2011, the average 42.7 
ktCO2, though this has occurred over a period of economic contraction.   

 
It is recommended that performance against whichever target is chosen is monitored annually using data 
supplied by DECC, and that a broad set of city specific proxy indicators is developed to track progress across 
a range of issues.  These can draw on the targets for 2031 discussed in each of the summary sections within 
Section 5. 
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Figure 35: Carbon reduction trajectory from the baseline year (2005) to 2031 for the three broad sectors based on the carbon 
reduction scenarios and assumptions discussed in Section 5.Savings are shown as hatched bars. 

6.2. SECTOR SUMMARIES AND RECOMMENDATIONS FORD LOCAL PRIORITY AREAS 

6.2.1. COMMERCIAL AND INDUSTRIAL 

The C&I sector is the greatest emitter of carbon dioxide.  The main policy that will reduce emission from the 
sector going forward is the reduction in carbon intensity from the national electricity grid.  Emissions will 
also be heavily influenced by the performance of the economy.  It was estimated that forecast reductions in 
energy demand due to contractions in the productions sector may be 3% lower in Plymouth relative terms 
than nationally.  A high proportion of emissions from this sector may not be adequately captured by 
national carbon reduction schemes such as the CRC, which in itself has been shown to be relatively weak.  
There is evidence of some existing carbon reduction initiatives in Plymouth, though there is an opportunity 
for the Council to take a more proactive position.  There are three key public sector carbon emitters within 
Plymouth, and these should take a strong leadership position by setting ambitious carbon reduction targets 
for their own estates and by promoting low carbon activities to the private sector in Plymouth.  Increasing 
the proportion of demand being met using renewable heat will be important to achieve high levels of 
carbon reduction.  Whilst the Devonport EfW plant is clearly a positive large scale project with regard to 
carbon reduction in the potentially reducing current emissions by nearly 3%, more action will be needed, 
including bringing forward additional heat networks.  Data from the RHI scheme shows there are no 
registered schemes in the city.  It is recommended that: 
 

 Within the public sector, key operators such as the Council, University and NHS need to show 
leadership and ambition in their work to reduce emissions from their own estates.   This should 
include: 
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o Setting ambitious carbon reduction targets at a corporate level. 
o Achieving those targets through implementing demand reduction and renewable energy 

measures. 
o Taking a lead on utilising emerging finance models to implement energy efficiency 

measures. 
o Sharing lessons learnt through the implementation of measures and use of finance models 

with local businesses through the development of peer to peer networks. 
 Reducing emissions from the private sector must be prioritised and supported by: 

o Promoting Green Deal for the non-domestic sector and building up local knowledge and 
case studies in advance of the requirement to achieve an EPC rating of at least E in 2018. 

o Providing access to non-domestic energy efficiency surveys for businesses 
o Sharing lessons regarding financing models for energy efficiency and renewable energy 

projects between businesses in the city. 
o Providing advice on funding options (i.e. FIT / RHI / non domestic Green Deal). 
o Support and learning through development of peer to peer networks.      

 The scale of uptake of renewable energy within non-domestic buildings is increased, in particular 
for renewable heat technologies, by: 

o Promoting the FIT and RHI schemes generally. 
o Promoting low carbon heating technologies to businesses and industry with high heat 

demand in Plymouth. 
o Bringing forward district heating networks in the city e.g. Derriford and City Centre and 

using planning policy to ensure future development connects to these networks. 
o There may also be an opportunity for the Council to lead on developing a citywide ESCo. 

6.2.2. DOMESTIC 

Carbon reduction from the domestic sector will occur through a combination of demand reduction, a 
decarbonisation of the electricity supply, and increased penetration of renewable heat.  Plymouth has 
already taken a proactive stance on insulation of solid wall properties through ECO.  However, pace in 
implementing easier to treat measures such as cavity wall and loft insulation has been slower, and there 
are a large number of such measures left to complete.  Plymouth is not alone in this position – through 
examination of installations through CERT and ECO the sharp decline in installations is evident.  The analysis 
here assumes that by 2031, all cavity walls and lofts are insulated, together with about half of the city’s 
solid walled properties, in addition to all single glazed properties being either double or secondary glazed, 
and all inefficient boilers replaced.  It is recommended that: 
 

 The insulation of homes remains a high priority, and should include measures such as: 
o Using the installation rates provided in this report as a guide to setting targets for 

programmes of insulation e.g. through HECA reporting. 
o Continuing making good use of ECO funding to deliver more solid wall insulation to homes 

in Plymouth. 
o The recent changes to ECO and Green Deal mean there is now an opportunity to target 

Green Deal for landlords and for those moving house through stamp duty rebates. 
o The landlord sector in particular remains a key opportunity in Plymouth (Plymouth has a 

large private rented sector at 20% of housing stock compared to 17% nationally). From 
April 2018 it is envisaged that it will not be possible to rent out a home or commercial 
property with an EPC rating of worse than E.  This could provide additional incentives to 
take up the Green Deal, and the council could begin discussions with landlord forums and 
key stakeholder groups e.g. the University, to promote the benefits of the scheme to 
landlords.  This could include conditions of HMO licensing.  The Government intends to 
consult on this policy in January 2014, so this may be an opportune time to coordinate local 
action. 
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 Promoting the comfort, financial and environmental benefits of energy efficiency to homeowners 
e.g. through campaigns like Transition Streets, or on the Council’s website.  This should include 
raising knowledge around consumer choices (e.g. purchasing new appliances), behavioural 
measures (e.g. the influence of property temperature on energy bills) and upcoming issues such as 
smart meters and appliances. 

 Increasing the uptake of both renewable electricity and renewable heat in Plymouth homes which 
is currently lower than could be expected.  This should include: 

o The promotion of renewable heat.  There is less potential for domestic biomass schemes 
due to the urban nature of Plymouth, and low numbers of detached homes.  Nonetheless, 
there is potential for significant amounts of renewable heat in the city, and this should be 
promoted for example through PEC, both now for the RHPP and when the RHI scheme 
launches.   

o Promotion of renewable electricity, in particular roof mounted PV.  This could arise from 
the proposed solar co-operative which has a target date of March 2014 as stated in the 
HECA report, or also from high ambition installation projects.  For example, installation 
rated in Mid-Devon are so high as a decision was taken to install PV to a large proportion of 
roofs of council owned homes81.  It should be noted in the case of renewable electricity, 
energy generated would not result in carbon reduction in Plymouth as measured through 
published statistics, as the carbon reduction accrues nationally and is accounted for using 
national grid intensity factors. 

 Local planning policy may provide opportunities to realise further savings from new development, 
though much will depend on the outcome of recent government consultations.  The outcome of 
the consultation on housing standards should be awaited, and should there still be an opportunity 
for local planning authorities to set requirements that are in advance of the national minimum 
standards, then these options should be further tested for viability.  Similarly, the outcome of the 
consultation on Allowable Solutions should be awaited to establish whether funds raised can be 
utilised in the city, though it would be prudent for the Plymouth Plan to set a framework for 
priority carbon reduction projects. 

6.2.3. TRANSPORT 

The majority of carbon reduction going forward is predicted to arise due to national factors, principally the 
improvement of the efficiency of new vehicles, but also the increased fraction of biofuels in the fuel mix.  
Shifting transport mode will also be important, though the analysis predicts a relatively small saving given 
the scale of change.  However, these savings have been adjusted to reflect that the underlying carbon 
intensity of cars will about halve between 2011 and 2031.  In addition, in order to achieve further carbon 
reduction beyond 2031 it will be vital that the infrastructure and changes in attitude that are required to 
support sustainable transport modes will have been developed over the Plymouth Plan period.  
Recommended priority areas include: 
 

 Developing infrastructure to support electric vehicles.  Plymouth has a strategy to support ULEV 
and in particular electric vehicles, which should be implemented.  The council could consider 
additional incentives to promote the uptake of electric vehicles, for example through reduced 
parking rates in its car parks.  The uptake in Plymouth and the SW is currently low, and is expected 
to stay low in the immediate term as national funding has been directed towards other parts of the 
UK.  Nevertheless, EV will play an important role in the medium to long term, and a target for 2031 
of 58,000 registered ULEV vehicles in Plymouth is suggested.   

 It has been shown that significant local action will be required to achieve the level of impact 
assumed from the Smarter Choices approach.  This could include a range of initiatives building on 
the current Plymotion PTP programme, perhaps with the following proxy targets for 2031: 

                                                           
81

 http://www.middevon.gov.uk/morebath/CHttpHandler.ashx?id=17898&p=0 – from this, there are 1,200 PV installations as at 
May 2012; there are 2,842 council owned homes in Mid Devon, and 32,758 in total. 

http://www.middevon.gov.uk/morebath/CHttpHandler.ashx?id=17898&p=0
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o An overall target of 50% of all travel by sustainable modes. 
o Year on year82 increases in cycling rates of 7% to reach 9% by 2031.  This can be supported 

by further upgrading the city’s cycle infrastructure network and continuing promoting 
cycling through current programmes, which have shown increased uptake of cycling at 
similar rates that will be required each year to 2031. 

o Year on year increases in walking rates of 0.7% to reach 16% by 2031.  
o Half of all commuting trips and 30% of all business trips in private cars to be car shared.  

This could include working with businesses to create travel plans or to introduce workplace 
parking levies. 

o Promoting the bus as a viable alternative to car use in the city. 
o An established city car club.  The emerging car club should be monitored to assess its 

uptake and effectiveness at reducing carbon emissions, and expanded if there is sufficient 
demand. 

 Promoting eco-driver training as a cost effective measure that both businesses and citizens can 
take up.   Current records indicate that implementation of eco-driver training has been very limited, 
though this may not include the measures that have been taken by, for example, the haulage 
sector.  There is therefore an opportunity for the Council to promote eco-driver training both for its 
own employees and more widely across the city.  Apportioning national assumptions for Eco 
Driving results in a target of 28,000 drivers trained by 2031, at a rate of 1,600 per year. 

 Liaising with bus operators in the city to explore options to reduce emissions from their fleets, for 
example by increasing the proportion of biofuels at filling depots or through investment in new 
cleaner vehicles, which may also address air quality issues within Plymouth. 

 Freight is responsible for about a third of transport emissions (2011).  There are existing 
programmes and measures in place to address these emissions including the identification of 
potential freight consolidation distribution centres, the establishment of a Freight Quality 
Partnership and the safeguarding of rail freight infrastructure.  It has already been seen that 
emissions in general from the C&I sector are greater than both emissions from homes and from 
transport, and that there is a potential gap in terms of the council and carbon reduction from the 
C&I sector.  It is recommended that the existing programmes to streamline freight transport are 
progressed and linked into the previous recommendation to further engage with the C&I sector on 
carbon reduction more broadly.    

 Using local planning policy to promote sustainable transport options as part of new development, 
for example by promoting mixed-use developments and by ensuring good connectivity with 
sustainable transport infrastructure, for example footpaths and cycle paths, bus routes and electric 
vehicle charging.  This is strongly supported in the National Planning Policy Framework. 

 
 
 

                                                           
82

 Year on year i.e. a 7% increase in rates on a previous year.  For example, if Year 1 is 5% then Year 2 is 5.35%, Year 3 is 5.72% etc. 


