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Management Summary
Plymouth City Council (PCC) declared a climate emergency in March 2019, pledging the city to become carbon neutral
by 2030 and undertaking to prepare a climate emergency action plan. As part of the preparations for this plan the Centre
for Energy and the Environment (CEE) at the University of Exeter provided quantified projections of carbon emissions
for Plymouth to achieve Net Zero. These Carbon Neutral Plymouth projections were based on meeting Net Zero by 2050
(the currently proposed national timeline), so further work was undertaken to assess how Plymouth might be able to
meet the target by 2030. The report included an assessment of Plymouth’s greenhouse gas (GHG) emissions between
2008 and 2016. Assessments for 2017 and 2018 have subsequently been completed and PCC has published Climate
Emergency Action Plans for 2020 and 2021 covering the key sectors: power and heat, buildings, mobility and waste.
Engagement and responsibility is also an important feature of the plan. The 2021 plan provides a total 89 actions across
the sectors.
This report updates Plymouth’s GHG emissions inventory with the most recent 2019 data (data are published 2 years in
arrears) and uses the targets established in the CEE’s Carbon Neutral Plymouth report and PCC’s 2021 Climate
Emergency Action Plan to identify a series of more specific and timely metrics for monitoring progress towards carbon
neutrality in the City.
Greenhouse gas emissions in Plymouth have been on a downward trajectory since 2008. Emissions of 1.5 Mt CO2e in
2008 have declined by a third to 1.1 Mt CO2e in 2019. However, the change has been largely due to the reduction in the
carbon intensity of the national electricity grid, which has mostly taken place outside Plymouth.
Extrapolating from the downward trend since 2016, a business as usual (BAU) case suggests that emissions in 2022 will
be 1.0 Mt CO2e. Extending this to 2030 gives annual emissions projected at 0.9 Mt CO2e; nowhere near zero.
A linear decline in emissions from 2021 to zero in 2030 would yield cumulative emissions of 5.1 Mt CO2e. The cumulative
BAU extrapolation from 2021 exceeds this amount in 2026 reaching 9.5 Mt CO2e in 2030. The difference between the
reduction in emissions in the BAU and linear decline is 97 kt CO2e per year, each year. Estimates of the direct savings
arising from Plymouths 2021 Climate Change Action are less than one-tenth of this.
If zero emissions are to be achieved in 2030, an order of magnitude change is required.
Power and heat
Local renewable energy contributes to grid decarbonisation and to the local economy. In the power sector, the majority
of Plymouth’s future renewable energy will come from solar photovoltaic (PV) panels on roofs. Recent PV installation
rates have been low (19 in 2019 to 2020) with a long run average of 310 installations per year. Hitting the 2030
monitoring target of 34,000 requires a rate of some 3,000 installations per year, every year.
Plymouth has about 2,000 homes currently connected to heat networks. Connection of 1,900 per year is needed to
achieve the 19,000 connections targeted in 2030. Heat networks will also need to decarbonise by 2030.
Buildings
Emissions from Plymouth’s buildings have hardly changed since 2008. Buildings were responsible for 28% of Plymouth’s
emissions in 2019. 60,000 of Plymouth’s 120,000 homes are estimated to still need more loft insulation. Installing this
basic energy efficiency measure by 2022 requires 30,000 installations in 2022. Cavity or solid wall insulation is needed
in 34,000 homes (17,000 for each measure). If they are to be insulated by 2030, 1,900 installations of each type of wall
insulation is needed every year to 2030.
Net zero requires moving away from natural gas for heating. Some homes will be on heat networks but the majority will
need to install heat pumps with a target of 72,000 homes having heat pumps by 2030 (currently 160 homes are
estimated to have heat pumps). This requires the installation of 8,000 heat pumps every year to 2030.
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Non-domestic buildings also need improving. 6,400 non-domestic buildings in Plymouth have low energy efficiency
ratings (D and below). Achieving a targeted 27% improvement in energy efficiency means upgrading these buildings to
higher bands (B and C) with 700 buildings upgraded every year to 2030. The need to switch to low carbon heating in
non-domestic buildings implies heating system replacement in 920 buildings every year to 2030.
Mobility
Emissions from transport, Plymouth’s largest emissions sector (29%), have remained stubbornly high with little change
since 2008 and rises from 2014. Pre COVID rises in vehicle miles in Plymouth need to be reversed to hit the 2030 target
of a 10% decline in the 964 million miles driven in 2019, an 8.7 million mile per year reduction to 2030.
Electric vehicle (car and van) ownership in Plymouth has grown exponentially over recent years. At the end of 2020
there were 283 battery electric vehicles registered in Plymouth. For all 138,000 vehicles in Plymouth to be electric
requires 974 to be registered in 2021 with exponential growth continued thereafter. However, this rate of growth
means that beyond 2026 the required replacement rate exceeds the pre COVID new vehicle registration rate. Adequate
charging points will also be needed; as of April 2021 Plymouth currently had 74 charging points for electric vehicles
which need to increase to a target of 809 by 2030 requiring 82 per year to 2030.
Larger commercial vehicles and HGVs will also need to be zero emissions. In 2020 there were 2,100 HGVs, buses and
other vehicles registered in Plymouth. These are likely to be a fraction of those categories of vehicle driving on the city’s
roads. Although relatively few in number, larger vehicles have a greater per vehicle impact on emissions so transitioning
them away from fossil fuels is important. Targets and monitoring for larger vehicles need to be developed as data
becomes available.
Plymouth has recorded steady increases in cycling over the past decade. However, to reach the target of 11% of car and
taxi journeys requires the current cycling count of 8,600 journeys to increase to 114,000 in 2030; an annual increase of
9,600 per year every year. Similar numbers of journeys will need to be walked.
Waste
Emissions from waste have increased over recent years and in 2019 made up 13% of Plymouth’s emissions.
Plymouth only has information on, and collection and disposal responsibilities for, domestic waste. By 2025/26
Plymouth is aiming for a 25% reduction in domestic waste arisings and a 65% recycling rate. Meeting this needs a 5.4 kt
reduction in waste arisings each year, every year and a 7.2% annual rise in recycling rate each year, every year.
Local authorities have little knowledge of or influence over commercial waste in their locality and it is therefore
important that further data on commercial waste are obtained to enable a complete emissions assessment for the
waste sector.
Waste disposal emissions can be indirectly reduced by the use of additional heat from the Devonport energy from waste
plant as heat use displaces gas use in the locality. Ultimately, the installation of carbon capture and storage is required
to negate CO2 emissions. The proximity of the docks will help with the export of captured CO2 for storage.
Engagement and responsibility
Delivering most of the changes needed to achieve Net Zero requires behavioural changes. Engaging the residents and
business of Plymouth will therefore be critical in delivering the City’s 2030 net zero ambition. Many of the actions in
PCC’s Climate Change Action Plan look to enable and encourage residents to take up lower emission lifestyles. About
10% of the actions are likely to result in direct GHG reduction, estimated at some 9,300 t CO2e. A linear decline from
2021 to 2030 requires a reduction of 97,000 t CO2e per year, every year, over and above business as usual for the next
8 years. This order of magnitude increase illustrates the engagement and responsibility challenge that lies ahead.
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1 Introduction
Plymouth City Council (PCC) declared a climate emergency in March 2019, pledging the city to become carbon neutral
by 2030 and undertaking to prepare a climate emergency action plan. As part of the preparations for this plan the Centre
for Energy and the Environment (CEE) at the University of Exeter provided quantified projections of carbon emissions
for Plymouth to achieve Net Zero. These Carbon Neutral Plymouth projections were based on meeting Net Zero by 2050
(the proposed national timeline at the time), so further work was undertaken to assess how Plymouth might be able to
meet the target by 20301. This work included an assessment of Plymouth’s greenhouse gas (GHG) emissions between
2008 and 2016. Assessments for 2017 and 2018 have subsequently been completed2.
PCC published its first Climate Emergency Action Plan in December 20193. The plan sets out three stages of response:
the emergency response phase (2019-21), a transitional phase (2021-23) and an acceleration phase (2023-2030). Four
key sectors are identified; power and heat, buildings, mobility and waste. Engagement and responsibility are also an
important feature of the plan. The 2021 update to the plan4 identifies a range of more specific actions in each area, 89
in total.
This report updates Plymouth’s GHG emissions inventory with the most recent 2019 data (published 2 years in arrears)
and uses the targets established in the Carbon Neutral Plymouth report and PCC’s 2021 Climate Emergency Action Plan
to identify a series of more specific and timely metrics for monitoring progress towards carbon neutrality in the City.

1

“Carbon Neutral Plymouth” CEE, University of Exeter, October 2019
“Plymouth City Council Greenhouse Gas Inventory Update” CEE, University of Exeter, October 2020
3
“Plymouth Climate emergency Action Plan 2019” PCC, December2019
4
“Plymouth Climate emergency Action Plan 2021” PCC, January 2021
2
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2 GHG inventory update
2.1 Methodology
The inventory has been compiled on a territorial basis. The methodology5 is generally the same as that followed for the
2016 footprint6. Two changes have been made that affect the estimates:
1. Historic data have been updated where the source data have been revised (e.g. the local authority level CO2 and
fuel estimates produced by central government7). This results in minor changes in historic emissions.
2. An error was noticed in the calculation of methane emissions for diesel rail, which has been corrected resulting in
a 5.2% reduction in CO2e emissions from this source for 2018.
The overall effect of these changes have been to increase the 2018 emission estimate by 0.2%.
The reporting categories are generally as in the previous reports with the exception of the split between buildings and
industry. An increased number of reporting categories in the government local authority CO 2 dataset7 now facilitates
the reporting of all industry-related emissions in the industry category; previously only large industry could be separated
from buildings. For reference the categories are:










power: emissions resulting from electricity consumption;
buildings: emissions resulting from fuel combustion in the domestic, commercial and public administration sectors;
industry: emissions categorised as from industry, including large industrial installations, in the government local
authority CO2 dataset 7;
transport: emissions from road and rail vehicles (emissions from electric vehicles are reported under power;
emissions from aviation and shipping have not been included due to a lack of data);
agriculture: emissions from fuel use in the sector, as reported in the government local authority CO 2 dataset 7
(emissions from livestock and fertiliser use was assumed to be negligible in Plymouth in the absence of data for
recent years);
land use and land use change: as reported in the government local authority CO2 dataset 7;
waste: emissions from the disposal of solid waste and wastewater, and
f-gases: emissions from the consumption of fluorinated gases (in the absence of data for Plymouth, national
emissions have been apportioned on the basis of non-domestic electricity consumption since the majority of such
gases are used in refrigeration systems, air conditioning and heat pumps).

5

Territorial footprints consider all the emissions arising from activity within Plymouth. The alternative consumption-based approach
would consider emissions imported and exported outside Plymouth.
6
“Greenhouse gas inventories for SWEEG: methodology paper”, CEE, University of Exeter, 2019.
7
“UK local authority and regional carbon dioxide emissions national statistics: 2005-2018”, Department for Business, Energy &
Industrial Strategy, 2020
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/894787/2005-18-uklocal-regional-co2-emissions.xlsx, accessed 9/10/2020

2

OFFICIAL

2.2 Results
Total greenhouse gas emission in Plymouth in 2019 are estimated at 1,050,282 tonnes of carbon dioxide equivalent
(t CO2e), a decrease of 15,516 t CO2e (1.5%) from 2018. The breakdown of emissions is shown in Figure 1 and detailed
in Appendix A.

Figure 1: The sources of Plymouth’s greenhouse gas emission in 2019 8.

Impact of data revision and methodology changes
Figure 2 compares the previously reported and revised values for each of the years 2008 to 2018, along with the values
calculated for 2019. The change in the total emissions for each year due to the revisions ranges from a reduction of
0.6% (2010) to an increase of 0.2% (2018).

Figure 2: Comparison of previously reported and revised greenhouse gas emissions for the years 2008 to 20198.

8

Land use (-3.6 ktCO2e or -0.3%) not included in plots
3

OFFICIAL
There are two significant changes. The first is reduced emissions in the buildings sector and increased emissions in the
industry sector due to industry (other than large industry) being re-categorised. The total of these two sectors remains
similar. The second is a slight reduction in emissions from the transport sector due to the correction of a calculation
error affecting diesel rail emissions, and methodology revisions applied retrospectively to earlier years in the
government road transport fuel dataset.

Progress in reducing emissions
The changes that have been achieved in each sector based on the latest emissions estimates are summarised in
Table1 and 2, and Figure3 and 4. Only the power, land use change and f-gas sectors are close to being on target to
achieve net zero carbon by 2030. Lack of progress in the buildings and transport sectors is particularly concerning. The
increase in waste sector emissions after 2016 are a result of the development of the Devonport combined heat and
power energy from waste (CHP EfW) facility. Two factors are likely to exaggerate this increase. Firstly, the CHP EfW
plant treats waste from outside Plymouth. Secondly, the National Atmospheric Emissions Inventory (NAEI) emissions
values are significantly higher than values calculated taking into account the biogenic content of the waste and
emissions offset by the generation of electricity and exploitation of heat. These are not taken into account in the NAEI
figures although the benefits will show in reduced gas consumption by heat consumers.

4

OFFICIAL
Table 1: Changes achieved from a 2008 and 2016 baseline in kt CO2e. Negative values indicate a reduction. Values in
green exceed the annual reduction required for zero carbon by 2030 on a linear trajectory; those in red do not.

Sector
Power
Buildings
Industry
Transport
Agriculture
Land use
Waste
F-gas
Total

Change achieved
(kt CO2e)
2008 to
2016 to
2019
2019
-449.2
-78.9
-34.6
8.9
-20.1
-2.5
-47.0
-5.2
0.1
0.0
-1.0
-0.3
130.5
34.1
-18.0
-7.3
-439.3
-51.1

Average annual change
achieved (kt CO2e)
2008 to
2016 to
2019
2019
-40.8
-26.3
-3.1
3.0
-1.8
-0.8
-4.3
-1.7
0.0
0.0
-0.1
-0.1
11.9
11.4
-1.6
-2.4
-39.9
-17.0

Annual change required
to achieve zero carbon by
2030 (kt CO2e)
2008 to
2016 to
2030
2030
-28.9
-19.0
-14.9
-20.4
-4.8
-6.2
-16.0
-22.2
0.0
-0.1
0.1
0.2
-0.6
-7.8
-2.6
-3.2
-67.7
-78.7

Table 2: Changes achieved from a 2008 and 2016 in percentage terms. Negative values indicate a reduction. Values
in green exceed the annual reduction required for zero carbon by 2030 on a linear trajectory; those in red do not.

Sector
Power
Buildings
Industry
Transport
Agriculture
Land use
Waste
F-gas
Total

Change achieved (%)
2008 to
2016 to
2019
2019
-70.7%
-29.7%
-10.5%
3.1%
-19.1%
-2.8%
-13.3%
-1.7%
11.6%
3.2%
40.3%
8.9%
1024.8%
31.2%
-32.1%
-16.0%
-29.5%
-4.6%

Annual change required
Average annual change
to achieve zero carbon by
achieved (%)
2030 (%)
2008 to
2016 to
2008 to
2016 to
2030
2019
2019
2030
-6.4%
-9.9%
-1.0%
1.0%
-1.7%
-0.9%
-1.2%
-0.6%
-7.1%
1.1%
1.1%
-4.5%
3.7%
3.0%
93.2%
10.4%
-2.9%
-5.3%
-2.7%
-1.5%
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Figure 3: Emissions reductions against a linear trajectory to net zero by 2030 (dotted), 2008 base, by sector.

Figure 4: Emissions reductions against a linear trajectory to net zero by 2030 (dotted), 2008 base, total emissions.

Progress in the power sector is attributable to rapid decarbonisation of grid electricity, while f-gas emissions estimates
are largely based on national data. Locally, while the minimal emissions from land use change become more negative,
emissions from the transport and buildings sectors in particular are not falling at the rate required.

6
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Future emissions trajectories
Figure 5 extrapolates Plymouth’s total emissions between 2016 and 2019 to represent “business as usual” (BAU). To
cover the two year data lag it is assumed that emissions follow this trajectory in 2020 and 2021 giving estimated 2022
emissions of 1.0 Mt CO2e. Following BAU would give an ongoing decline of 16 kt CO2 (1.6%) per year and cumulative
emissions from 2021 to 2030 of 9.5 Mt CO2e.
Emissions reductions to net zero in 2030 could take many alternative trajectories. For example, a possible but unlikely
trajectory would be to follow BAU until 2029 with net zero occurring in one step the following year. This would create
cumulative emissions of some 8.6 Mt CO2e from 2021 to 2030. Alternatively, a more credible linear decline to net zero
in 2030 (shown in Figure 4) would give a decline of 113 kt CO2e (11.1%) per year and cumulative emissions of
5.1 Mt CO2e. Achieving the linear decline requires an additional 97 kt CO2e (9.5%) per year over BAU.
An alternative decline (also illustrated in Figure 5) shows how a delay to the start of emissions reduction can achieve
the same cumulative emissions as the linear decline by assuming a more accelerated decent in the middle years of the
decade.

Figure 5: BAU emissions with alterative trajectories to net zero by 2030.
Figure 6 shows the cumulative emissions from the BAU, linear and alternative declines in Figure 5. By 2026, cumulative
emissions from the BAU case exceed the 5.1 Mt CO2e cumulative emissions to 2030 from the linear decline

case.

Figure 6: Emissions reductions against a linear trajectory.
7
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3 Sector emissions monitoring
While there may be a broad public understanding of what Net Zero means (i.e. minimal fossil fuel use), the two year lag
in the publication of GHG emissions statistics together with the difficulty of relating the reduction in quantities of CO 2
to everyday actions presents challenges for setting and achieving easily understood interim CO2 targets.
The Carbon Neutral Plymouth report examined each sector and set out more specific targets within each sector for
measures that contribute to that sector’s part of delivering Net Zero. These targets, those set out in PCC’s Climate
Emergency Action plan and, where required, targets set out and the Sixth Carbon Budget8 have been used in the sub
sections below to establish a 2030 value for each measure. The change required between the current status and the
2030 target is used to calculate the target for the next report. The default assumption, unless there is evidence to the
contrary, is that progress will occur in a linear manner, i.e. with the same increment in the nine years between 2021
and 2030. This is consistent with the linear GHG reduction profile shown in the graphs above. The danger with other
assumptions (for example an exponential change which starts at a low level) is that the short term challenge is minimised
only for the measure to then be impossible deliver in the late 2020s.

3.1 Power and heat (networks)
Power
Power, distributed through the national and regional electricity networks is the sector of the UK economy that has
decarbonised most rapidly. The resulting national grid emission factor has fallen by 60%, from 477 g CO2/kWh in 2010
to 193 g CO2/kWh in 2019 9. The use of a national emissions factor for local electricity CO2 emissions calculations
precludes considering carbon emissions from power at a local level by, for example, considering renewable electricity
generation in Plymouth as Plymouth’s CO2 reduction. All renewable energy generation in the UK contributes to national
emissions reduction, so while Plymouth should do everything possible to deliver renewable electricity generation, the
emission reduction benefits will be shared across the country in the same way that Plymouth benefits from large
offshore wind arrays.
Analysis of potential future renewable electricity deployment in Plymouth 1 suggests that the majority of additional
renewable electricity deployment will come from solar photovoltaic panels (PV). The Carbon Neutral Plymouth report
targets 34,000 installations with over 90% of installations (31,000) on homes (representing 26% of the projected 2050
Plymouth housing stock)10. The PV installation rate is therefore key a metric for the power sector in Plymouth.
Government statistics on renewable electricity for the prior year are published annually towards the end of September.
Table 3 shows the total installations in Plymouth from 2014 to 2020.

9

“The Sixth Carbon Budget”, Climate Change Committee, 2021
Source Carbon Neutral Plymouth” CEE, University of Exeter, 2019 p11 which references “Analysis of Carbon Targets for Plymouth
City Council 2014” CEE, University of Exeter, 2014. Estimated using SQW method, which assumes 2 kW systems fitted to 25% of
existing homes and 50% of new home development, 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. 119,300 homes are projected in Plymouth in
2050 (apportioned from extrapolation of ONS national projections).
10
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Table 3: PV installations, capacity and generation in Plymouth11.
Year
2014
2015
2016
2017
2018
2019
2020

PV installations
4,640
5,861
6,062
6,158
6,264
6,307
6,326

PV capacity MW
15.5
21.2
26.2
26.7
27.1
27.3
27.9

PV generation MWh
11,306
16,932
23,200
24,264
26,846
27,107
27,999

To achieve 34,000 installations in 2030, assuming an equal number each year over ten years, requires the installation
of 2,750 PV arrays each year. PV installations since 2014 have averaged 310/year indicating that an order of magnitude
increase in delivery rate is required to achieve this.

Projection

Figure 7: Historic and projected PV installations, generation and capacity in Plymouth.
Figure 7 shows historic data for PV installation in Plymouth. Projections are based on achieving 34,000 installations in
2030 assuming the same average capacity and production per installation as in 2020.
SECTOR:

POWER AND HEAT

CURRENT LEVEL:

6,326 INSTALLATIONS, 28 MW CAPACITY & 28 GWh GENERATION

MONITORING TARGET:

34,000 INSTALLATIONS, 123 MW CAPACITY & 146 GWh GENERATION IN 2030

NEXT YEAR INCREMENT: 2,767 INSTALLATIONS, 12.2 MW CAPACITY & 12 GWh GENERATION
DATA SOURCE:

RENEWABLE ENERGY BY LOCAL AUTHORITY STATISTICS, BEIS

DATA AVAILABLE:

ANNUALLY

11

“Renewable electricity by local authority 2014 - 2020”, BEIS, September 2021
9
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Heat (networks)12
Experimental statistics on heat networks for 2015 were published in February 202113 with the data available at local
authority level. These showed 35 heat networks in Plymouth and represent 0.3% of the heat networks in England
(12,779), which have 441,276 final customers, suggesting the Plymouth may have some 1,200 heat network customers.
A freedom of Information request to BEIS gives more accurate figures and show that in 2015 heat networks in Plymouth
connected 1,997 homes, 33 commercial buildings and 2 “other” (total 2032) with total capacity of 18.8 MW supplying
15 GWh.
Energy Performance Certificate (EPC) data to March 2021 shows 1,949 unique properties connected to community
heating schemes. As most homes connected to heat networks will be newer homes that will have EPCs this figure is
likely to be representative and confirms the figure in the BEIS FOI request.
As part of achieving net zero emissions the number of homes connected to low carbon heat networks in Plymouth is
projected at 19,00014. Over nine years to 2030 increasing the number of buildings from 1,997 to 19,000 requires the
connection of 1,889 buildings each year.
SECTOR:

POWER AND HEAT

CURRENT LEVEL:

1,997 BUILDINGS CONNECTED TO HEAT NETWORKS

MONITORING TARGET:

19,000 BUILDINGS CONNECTED TO LOW CARBON HEAT NETWORKS IN 2030

NEXT YEAR INCREMENT: 1,889 BUILDINGS CONNECTED TO LOW CARBON HEAT NETWORKS
DATA SOURCE:

ENERGY PERFORMANCE CERTIFICATES

DATA AVAILABLE:

QUARTERLY

Currently the majority of heat networks are fuelled by natural gas. Fossil fuel based heat networks will need to
decarbonise to achieve Net Zero.
SECTOR:

POWER AND HEAT

CURRENT LEVEL:

1 LOW CARBON HEAT NETWORK (DEVONPORT EfW)

MONITORING TARGET:

ALL HEAT NETWORKS DECARBONISED BY 2030

NEXT YEAR INCREMENT: DECARBONISATION PLAN FOR ALL HEAT NETWORKS IN PLYMOUTH
DATA SOURCE:

UNKNOWN

DATA AVAILABLE:

UNKNOWN

12

Note that the Climate Change Committee discusses heat under the buildings sector
https://data.gov.uk/dataset/2f86f969-2036-4564-b690-2cd361cc8983/heat-networks-dataset
14
Carbon Neutral Plymouth” CEE, University of Exeter, October 2019 p16. Based on the CCC’s estimate of 5 million homes on heat
networks in 2050 (“Net Zero Technical Report”, CCC, 2019, p 79) prorated by population.
13

10
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3.2 Buildings
The majority of emissions associated with the buildings sector are due to the requirement for space heating and hot
water (electricity emissions are covered in the power sector). Reducing emissions arising from space heating relies on
both reducing demand through efficiency measures, and supplying any required heat using low-carbon technologies.

Energy efficiency in homes
Domestic energy efficiency targets for Plymouth in the Carbon Neutral Plymouth report include the insulation of all lofts
(where practicable) by 2022, all cavity walls by 2030 and the insulation of 17,000 solid walls by 203015. Data from Energy
Performance Certificates (EPC) provides information on some 82,000 homes or 68% of the 120,000 homes in Plymouth
(duplicate EPCs on the same home have been excluded). The dates of the EPCs go back to 2008, which means that many
will be out of date with the potential for changes to the properties having been made since the EPC was performed.
This caveat should be borne in mind when using EPC data. Table 4 shows the roof insulation data in Plymouth EPCs with
the percentage for each type applied to Plymouth’s total number of homes.
Table 4: Loft insulation recorded in Plymouth EPCs.
Roof / insulation type
Dwelling/premises above
U values given (new homes)
Pitched uninsulated
Pitched 100mm or less
Pitched 101mm to 200mm
Pitched 201mm to 300mm
Pitched 300mm plus
Pitched unknown
Flat roofs
Roof rooms & thatched
Unknown
Total

EPCs
16,475
6,804
6,696
18,607
15,494
11,694
2,384
92
2,715
997
133
82,091

% of roofs
20.07%
8.29%
8.16%
22.67%
18.87%
14.25%
2.90%
0.11%
3.31%
1.21%
0.16%

Plymouth
24,132
9,966
9,808
27,255
22,695
17,129
3,492
135
3,977
1,460
195
120,243

Insulated homes (new build where U values are given and pitched roofs with more than 200mm) total 30,587 homes.
The figures suggest that 9,808 homes in Plymouth have no loft insulation. The recommended depth for loft insulation
is between 220mm and 270mm depending on the insulation material used 16 so 49,950 homes require top up insulation,
giving a total of 59,758 homes in need of some loft insulation in 2021 and 2022: 29,879 in each year.
SECTOR:

BUILDINGS

CURRENT LEVEL:

30,587 INSULATED LOFTS

MONITORING TARGET:

LOFT INSULATION (200MM OR MORE) IN ALL 59,758 HOMES THAT NEED IT BY 2022

NEXT YEAR INCREMENT:

29,879 FULL AND TOP UP LOFT INSULATION INSTALLS

DATA SOURCE:

EPCS

DATA AVAILABLE:

ANNUALLY BUT INCLUDES HISTORICAL DATA

15

“Carbon Neutral Plymouth” CEE, University of Exeter, October 2019 p17. Based on CCC’s estimate of 6m cavity and solid wall
installs by 2050 apportion by the ratio of cavity and solid walls in Plymouth compared to nationally.
16
National Insulation Association https://www.nia-uk.org/understanding-insulation/loft-insulation/
11
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Table 5 shows a summary of the EPC data for wall insulation in Plymouth.
Table 5: Wall insulation recorded in Plymouth EPCs.
Wall type
Insulated cavity walls
Insulated other walls
Insulated solid walls
Partly insulated cavity walls
Partly insulated other walls
Partly insulated solid walls
Uninsulated cavity
Uninsulated other walls
Uninsulated solid walls
Unknown
Total

EPCs
32,858
7,883
11,907
2,184
728
84
11,816
3,116
11,382
133
82,091

% of walls
40.03%
9.60%
14.50%
2.66%
0.89%
0.10%
14.39%
3.80%
13.87%
0.16%
100.00%

Plymouth
48,129
11,547
17,441
3,199
1,066
123
17,308
4,564
16,672
195
120,243

The data suggests that 32% of the homes in Plymouth (38,543) do not have wall insulation of which 43% (16,762) are
solid walls and 45% (17,308) are cavity walls.
Assuming linear installation of cavity wall insulation over 9 years, 1,923 cavity wall insulation installations are required
per year to 2030.
SECTOR:

BUILDINGS

CURRENT LEVEL:

48,129 INSULATED CAVITY WALLS 17,308 UNINSULATED

MONITORING TARGET:

17,308 CAVITY WALL INSULATION INSTALLS BY 2030

NEXT YEAR INCREMENT :

1,932 CAVITY WALL INSULATION INSTALLS

DATA SOURCE:

EPCS

DATA AVAILABLE:

ANNUALLY BUT INCLUDES HISTORICAL DATA

The solid wall insulation target of 17,000 by 2030 will achieve insulation of all currently uninsulated solid walls estimated
from the EPC data. Assuming linear insulation of the 16,672 uninsulated solid walls in Plymouth over 9 years gives 1,852
solid wall insulation installations per year.
SECTOR:

BUILDINGS

CURRENT LEVEL:

17,441 INSULATED SOLID WALLS 16,672 UNINSULATED

MONITORING TARGET:

16,672 SOLID WALL INSULATION INSTALLS BY 2030

NEXT YEAR INCREMENT:

1,852 SOLID WALL INSULATION INSTALLS

DATA SOURCE:

EPCS

DATA AVAILABLE:

ANNUALLY BUT INCLUDES HISTORICAL DATA
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Low carbon heat in homes
Targets for low carbon heating in homes by 2030 include 72,000 heat pumps17 in addition to the 21,000 homes in
Plymouth connected to low carbon heat networks (see under Power and Heat above). Together these technologies will
decarbonise 77% of Plymouth’s homes.
Table 6 shows EPC data on heating in Plymouths homes.
Table 6: Heating types recorded in Plymouth EPCs.
Heating type
Mains gas central heating
Electric storage heaters
Electric room heaters
Community schemes
Room heaters mains gas
Electric central heating
LPG central heating
Unknown
Heat pumps
Room heaters coal
Oil central heating
Solid fuel central heating
Room heaters biomass
Biomass central heating
Room heaters bottled gas
Room heaters oil
Total

EPC no.
69,958
5,180
2,835
1,949
1,117
464
152
133
109
68
62
29
22
9
2
2
82,091

% of heat type
85.22%
6.31%
3.45%
2.37%
1.36%
0.57%
0.19%
0.16%
0.13%
0.08%
0.08%
0.04%
0.03%
0.01%
0.00%
0.00%

Plymouth
102,471
7,587
4,153
2,855
1,636
680
223
195
160
100
91
42
32
13
3
3
120,243

There were 29 heat pumps registered in the BEIS Renewable Heat Incentive (RHI) statistics in May 2021. Neither the
160 heat pumps calculated from the EPC data, nor the 29 registered under the RHI, represent material progress in
achieving the target. Spread evenly over 9 years the 72,000 heat pump target equates to 7,982 installations per year.
SECTOR:

BUILDINGS

CURRENT LEVEL:

160 HEAT PUMPS IN HOMES

MONITORING TARGET:

72,000 HEAT PUMP IN HOMES BY 2030

NEXT YEAR INCREMENT:

7,982 HEAT PUMP INSTALLS

DATA SOURCE:

EPCS

DATA AVAILABLE:

ANNUALLY BUT INCLUDES HISTORICAL DATA

17

Carbon Neutral Plymouth” CEE, University of Exeter, October 2019 p17 based on CCCs estimate of 19m UK homes having heat
pumps in 2050 apportioned by population.
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Energy efficiency and low carbon heat in non-domestic buildings
In its Net Zero Technical Report,18 the Climate Change Committee assumed a 25% reduction in heat demand in nondomestic buildings19, though clarity was not given as to how this might occur.
The Sixth Carbon Budget assumes a 27% reduction in energy consumption compared to the CCC’s 2018 baseline.
However, in its Balanced Pathway, the CCC assumes that commercial energy efficiency measures are fully deployed by
2030 and public sector measures are fully deployed by 2032. Nationally the CCC projects that by 2030 37% of public
and commercial heat demand will be met by low-carbon sources. Of this low-carbon heat demand, 65% is met by heat
pumps, 32% district heating and 3% biomass. By 2050 all heat demand is met by low-carbon sources of which 52% is
heat pumps, 42% is district heat, 5% is hydrogen boilers and around 1% is new direct electric heating.
In practical terms, this requires organisations (or in many cases, their landlords), to invest in efficiency measures such
as insulation and low and zero carbon building services.
Display energy Certificate (DEC) and non-domestic Energy Performance Certificate (EPC) data provide an insight into
Plymouth’s non-domestic buildings. DECs are required annually on buildings accessed by the public which are over
1000 m2, and less frequently (every 10 years) on smaller buildings (over 250 m2). There are some 450 premises with
DECs in Plymouth. Non-domestic EPCs have been are required since 2008 on the sale, rental or construction of nondomestic premises. As EPCs are not required regularly some will be out of date with the potential for changes having
been made since the EPC was performed. There are about 4,000 non-domestic EPCs in Plymouth. DECs and EPCs provide
an operational/asset rating from A (good) to G (poor) for each building based on the building’s estimated CO2 emissions.
Most buildings with DECs will also have an EPC.
The CO2 estimates in DECs and EPCs are calculated using electricity CO2 emissions factors that are not consistent with
those used for Plymouth’s 2019 GHG emission estimate. Building electricity consumption figures in the DECs have
therefore been use to estimate CO2 emissions using the 2019 grid electricity emission factors for each rating band
resulting in total CO2 emissions from buildings with DECs of 77 kt CO2 (a 40% reduction compared to 127 ktCO2 reported
in the DECs). Figure 8 shows the distribution of buildings, floor areas and CO2 emissions for each DEC band. The graph
suggests the poor performing buildings in bands E and G account for a disproportionate share of the building stock’s
CO2 emissions.

Figure 8: Percentage of non-domestic buildings, floor area and CO2 emissions for each DEC band in Plymouth.

18
19

“Net Zero Technical Report”, Climate Change Committee, 2019
“Sixth Carbon Budget – Buildings”, Climate Change Committee, p 42 & p43
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Average CO2/m2 figures for each rating band have been used to estimate how improvements in building performance
to a better performing band is likely to impact CO2 emissions20. Improving buildings with DEC ratings of E, F and G (146
buildings) to a D rating achieves a 32% reduction in CO2 emissions, while improving only F and G rated buildings (95
buildings) achieves an 11% reduction.
EPCs do not provide energy consumption data so the methodology applied to DECs cannot be repeated. Total CO2
emissions recorded in EPCs are 164 kt CO2. As with DECs, this figure will be inconsistent with Plymouth’s 2019 GHG
inventory. If the 40% reduction applied to the DECs is applied, total emission fall to 100 kt CO2 (much of which will
duplicate savings from buildings that also have DECs). Figure 9 shows the distribution of buildings, floor areas and CO2
emissions for each EPC band which suggest a more proportionate profile of CO2 emissions compared with the number
of buildings and floor space than is found from DECs.

Figure 9: Percentage of non-domestic buildings, floor area and CO2 emissions for each EPC band in Plymouth.
The 100 kt CO2 adjusted total emissions from EPCs compares with the non-domestic GHG assessment of 151 kt CO2.
This indicates that EPCs have not been undertaken on all non-domestic properties. The business count in Plymouth in
2020 was 7,91021. If this is taken as a proxy for the number of private sector non-domestic buildings, the total number
of buildings (together with the 450 public sector buildings with DECs) is 8,360 meaning that about half of the nondomestic buildings in Plymouth do not have EPCs and these potentially account for the remaining 51 ktCO2.
As with DECs, average CO2/m2 figures for each rating band in the EPCs have been used to estimate how improvements
in building performance to a better performing band is likely to impact CO 2 emissions. Improving buildings with EPC
ratings of C, D, E, F and G (3,585 of the buildings with EPCs) to a B rating achieves a 36% reduction in CO2 emissions
while improving the D, E F and G rated buildings (2,409 of the buildings with EPCs) to a C rating achieves an 16%
reduction. These figures imply that achieving a 27% CO2 emission reduction will require significant energy efficiency
upgrades to some 6,380 non-domestic buildings in Plymouth which, assuming that the same number are upgraded in
each of the nine years to 2030, gives 709 buildings per year.

20
21

Note that no specific allowance is made for electricity grid decarbonisation.
See https://www.nomisweb.co.uk/reports/lmp/la/1946157352/report.aspx?town=plymouth#tabeinact
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SECTOR:

BUILDINGS

CURRENT LEVEL:

6,380 NON-DOMESTIC BUILDINGS WITH EPC BAND D, E, F, AND G RATINGS

MONITORING TARGET:

NON-DOMESTIC BUILDINGS BAND D, E, F & G IMPROVED TO BANDS B & C BY 2030

NEXT YEAR INCREMENT:

709 NON-DOMESTIC BUILDINGS IMPROVED FROM BANDS D, E, F & G TO BANDS B & C

DATA SOURCE:

EPCS/DECS

DATA AVAILABLE:

ANNUALLY BUT INCLUDES HISTORICAL DATA

Table 7 shows the numbers of low carbon heating (LCH) measures implied by the CCC’s non-domestic heating
projections.
Table 7: Projected low carbon heat sources for non-domestic buildings.
Area
CCC timeframe
Total low carbon heat provision
from:
Heat pumps
Heat networks
Biomass
Hydrogen
Direct electric
Total

National
2030

National
2050

Plymouth

Plymouth

37%

100%

37%

100%

65%
32%
3%

52%
42%
5%
1%
100%

100%

2,011
990
93

3,094

4,347
3,511
418
84
8,360

Net Zero by 2030 requires Plymouth to meet the CCC’s 2050 target. EPC data shows that 9 non-domestic buildings in
Plymouth are heated with biomass and 50 are supplied from heat networks. Grid electricity is the main heating fuel for
2,148 premises but the number with low carbon heat pumps is not known. Assuming that 8,300 buildings require LCH
upgrades and that the same number are upgraded in each of the nine years to 2030 gives 922 buildings per year.
SECTOR:

BUILDINGS

CURRENT LEVEL:

UNKNOWN

MONITORING TARGET:

8,360 NON-DOMESTIC BUILDINGS WITH LOW CARBON HEATING (LCH) BY 2030

NEXT YEAR INCREMENT:

922 NON-DOMESTIC BUILDINGS INSTALL LCH MEASURES

DATA SOURCE:

EPCS/DECS

DATA AVAILABLE:

ANNUALLY BUT INCLUDES HISTORICAL DATA
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3.3 Mobility
While lower emission vehicles will be key to the decarbonisation of the transport sector, reduction in vehicle use is also
an important factor. Setting aside the 20% reduction in 2020 (attributable to COVID-19 restrictions), vehicle miles in
Plymouth between 1993 and 2019 increased at an average of 8.0 million miles per year. Reversing this trend through
lower use and modal shift is potentially the most effective way of reducing CO 2 emissions. The CCC’s Net Zero analysis
assumes a 10% reduction in vehicle miles.
Figure 10 shows the trend in vehicle miles in Plymouth from 1993 to 2020 with a projected linear 10% reduction from
2019 levels by 2030.

Figure 10: Vehicle miles on roads in Plymouth 22
The annual reduction in all motor vehicle miles to achieve the 10% reduction by 2030 is 8.7 million miles or 1% per
annum. This reduction is a large change from the 8.0 million average annual increase from 1993 to 2019; vehicle miles
in 2021 need to reduce by 17.5 million miles from 2019; a 2021 target of 946.8 million miles. Investment in alternatives
to the private car will help towards achieving this target; investment in capacity for general traffic will have the opposite
effect.
SECTOR:

MOBILITY

CURRENT LEVEL:

964 MILLION MILES (2019)

MONITORING TARGET:

10% REDUCTION IN VEHICLE MILES (FROM 2019) BY 2030 TO 710 MILLION MILES

NEXT YEAR INCREMENT:

8.7 MILLION VEHICLE MILE REDUCTION

DATA SOURCE:

LOCAL AUTHORITY ROAD TRAFFIC STATISTICS, DfT

DATA AVAILABLE:

ANNUALLY

22

Road traffic statistics, local authority Plymouth, DfT, 2020 https://roadtraffic.dft.gov.uk/local-authorities/203
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Electric and zero carbon vehicles
Electric vehicles and charging points hold the key to the transformation of mobility. Net zero essentially requires all cars
and vans driving in Plymouth to be electric and the provision of the corresponding charging infrastructure. Reducing
emissions from larger commercial vehicles and HGVs also needs to be considered.
Implementing such area based reductions would require a scheme that imposes requirements or restrictions on roads
that cross the city boundary and excludes fossil fuel power vehicles from the city.
The number of battery electric vehicles (BEVs) registered in the Plymouth area has been accelerating with 283 registered
at the end of 2020. Figure 11 shows the exponential rate of increase to date.

Figure 11: Battery electric vehicles in Plymouth area 2011 to 202023.
Figure 12 includes projections at the current growth rate and suggests that some 10% of vehicles may be BEVs by 2030.
Continuing at this rate could potentially see all vehicles registered in the city electrified by 2036.

Figure 12: Projected battery electric vehicles in Plymouth to 2050 at current growth rate.

23

Table VEH0134a Ultra low emission vehicles (ULEVs) licensed at the end of quarter by postcode district, United Kingdom from
2011 Q4, DfT, 2021 https://www.gov.uk/government/statistical-data-sets/all-vehicles-veh01#ultra-low-emissions-vehicles-ulevs
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Delivering 100% electric vehicles by 2030 requires a higher growth rate. The figures and the targets for electrifying all
vehicles by 2030 is set out in Table 8.
Table 8: Battery electric vehicle targets to achieve 100% of current vehicle number by 2030 (shaded parts of the table
are unlikely to be achievable through the normal vehicle replacement cycle - see below).
Current BEV projection
Number
%

Year

Projection to meet 100% by 2030
Number
%

2020

283

0.2%

283

0.2%

2021

351

0.3%

1,257

0.9%

2022

527

0.4%

2,118

1.5%

2023

790

0.6%

3,570

2.6%

2024

1,186

0.9%

6,018

4.4%

2025

1,781

1.3%

10,143

7.4%

2026

2,673

1.9%

17,097

12.4%

2027

4,011

2.9%

28,818

20.9%

2028

6,021

4.4%

48,574

35.2%

2029

9,037

6.5%

81,875

59.3%

2030

13,564

9.8%

138,000

100.0%

In 2019 (pre COVID-19), first time registrations of cars represented 8.4% of the South West fleet. If this figure is
assumed for vehicles in Plymouth some 11,500 new vehicles are registered annually. If this number of BEVs were
added every year in Plymouth the total in 2030 would be 115,000: 23,000 short of the 2030 100% target (138,000).
Therefore, even if all new cars in Plymouth are BEVs from 2021 the target will be missed.
Alternatively, at current (exponential) BEV growth rates Plymouth will reach 11,500 BEVs /year (i.e. 100% new
vehicles) between 2029 and 2030 by which time 7-10% of the fleet will be BEVs. Based on the car replacement cycle
the 100% target by 2030 does not appear to be achievable. Car clubs or additional regulation of petrol and diesel
vehicles would help overcome this.
It should be noted that by considering vehicle registrations in Plymouth, a consumption-based (as against territorial)
approach has been adopted. I.e. vehicles registered in Plymouth will be driven outside Plymouth. The target is that all
vehicle mileage within Plymouth be undertaken in EVs which requires all those driving in Plymouth in vehicles
registered elsewhere to also be using BEVs. Nonetheless, BEV registrations in the city are a relevant indicator of
progress towards eliminating fossil fuel mobility.
SECTOR:

MOBILITY

CURRENT LEVEL:

283 BEVs REGISTERED IN PLYMOUTH

MONITORING TARGET:

138,000 BATTERY ELECTRIC VEHICLES IN 2030

NEXT YEAR INCREMENT:

974 EXTRA BEVS REGISTERED (EXPONENTIAL THEREAFTER)

DATA SOURCE:

ULEV STATISTICS, DfT

DATA AVAILABLE:

QUARTERLY

Larger commercial vehicles and HGVs will also need to be zero emissions. In 2020 there were 2,100 HGV’s, buses and
other vehicles registered in Plymouth. These are likely to be a fraction of those categories of vehicles driving on the
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city’s roads. Although relatively few in number, larger vehicles have a greater per vehicle impact on emissions so
transitioning them away from fossil fuels is important.
SECTOR:

MOBILITY

CURRENT LEVEL:

NEAR ZERO

MONITORING TARGET:

100% NON ZERO CARBON LARGER COMMERCIAL VEHICLES AND HGVS BY 2030

NEXT YEAR INCREMENT:

TO BE DETERMINED

DATA SOURCE:

TO BE DETERMINED

DATA AVAILABLE:

TO BE DETERMINED

Charging points
The public charging point infrastructure that is estimated to be required in Plymouth at the time of Net Zero is shown
in Table 9.
Table 9: The estimated number of public vehicle charging points required in Plymouth at Net Zero.
Charger size
22kW
43 kW
150 kW
350 kW
Total

Number
212
193
397
8
809

In April 2021 Plymouth had 74 charging points, and increase of 10 since April 2020. To achieve 809 charging points by
2030, assuming an even number of installations over 9 years, requires the addition of 82 new charge points per year.
SECTOR:

MOBILITY

CURRENT LEVEL (April 2021):

74 PUBLIC CHARGING POINTS

MONITORING TARGET:

809 ELECTRIC VEHICLE PUBLIC CHARGING POINTS IN 2030

NEXT YEAR INCREMENT:

82 PUBLIC CHARGING POINTS

DATA SOURCE:

PUBLICLY AVAILABLE EV CHARGING DEVICES BY LA, DfT

DATA AVAILABLE:

QUARTERLY
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Walking and cycling
Counts of cycling on Plymouth’s roads are shown in Figure 13.

Figure 13: Cycling count in Plymouth from 2007 to 201924.
Following a jump in 2009 and a steady rise to 2011 (an increase of 129% from 2007), growth has subsequently
moderated with counts from 2011 to 2019 increasing from 120 to 134 counts (28% or 1.5% annually).
The DfT publishes statistics on walking and cycling based on the National Travel Survey and the Active Lives Survey 25.
These include the proportion of adults who do any walking or cycling, for any purpose, by frequency and local authority.
Figure 14 shows the 2018/19 statistics for Plymouth compared to the South West and England.

Figure14: The proportion of adults who do any walking or cycling, for any purpose in 2018/19.

24
25

Source https://roadtraffic.dft.gov.uk/local-authorities/203
See https://www.gov.uk/government/statistical-data-sets/walking-and-cycling-statistics-cw
21

OFFICIAL
The figures suggest that people in Plymouth walk and cycle more frequently than average regionally and nationally
which, given Plymouth’s largely unban nature, is perhaps unsurprising.
In the Sixth Carbon Budget26 the CCC assumes that 5-7% of car journeys could be shifted to walking and cycling (including
e-bikes) by 2030, rising to 9-14% by 2050. As this is a national figure, urban areas such as Plymouth would be expected
to exceed this.
England’s Cycling and Walking Investment Strategy27 aims to double cycling from 2013 to 2025 and the recent transport
decarbonisation plan28 identifies that 43% of urban journeys are under 2 miles and aims for 50% of all journeys in towns
and cities to be cycled or walked by 2050 (assumed to be 22% of journeys split evenly between cycling and walking).
Figure 15 takes the historic cycling counts in Figure13 and projects these to 2050.

Figure 15: Cycling count projections in Plymouth.
Assuming linear growth of the historic trend leads to a 55% increase from 2013 to 2025, well short of the doubling in
the Cycling and Walking Investment Strategy. Doubling by 2025 would if linearly extrapolated lead to 33,360 counts by
2050, well short of the 113,780 required for the 11% of car and taxi journeys counted to be cycled. To meet the 11%
2050 target the 2021 cycling count needs to increase 40% from 2019 in 2020 (11,980) and 79% from 2019 in 2021
(15,370). Meeting the target by 2030 requires the cycling count to increase by 111% from 2019 in 2020 (18,150) and
223% from 2019 in 2021 (27,711). Similar numbers of journeys will need to be walked.

26

“Sixth Carbon Budget – Surface Transport” Committee on Climate Change, 2021 p9
“Cycling and Walking Investment Strategy”, DfT, April 2017
28
“Decarbonising Transport: A Better Greener Britain”, DfT, July 2021
27
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SECTOR:

MOBILITY

CURRENT LEVEL:

8,585 CYCLING COUNT

MONITORING TARGET:

CYCLING COUNT 11% OF CAR AND TAXI COUNT IN 2030 (113,780)

NEXT YEAR INCREMENT:

9,563

DATA SOURCE:

DfT LOCAL AUTHORITY ROAD TRAFFIC STATS

DATA AVAILABLE:

ANNUALLY
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3.4 Waste
The CCC’s Sixth Carbon budget29 suggests that 80% of the UK’s CO2 abatement in the waste sector to 2035 is from waste
prevention increased recycling and banning biodegradable waste from landfill. By 2050 30% of the abatement comes
from fitting carbon capture and storage to energy from waste (EfW) plants. The additional 10% of emissions reductions
comes from capturing more methane at landfills, reducing wastewater treatment emissions and improving composting.
It is important to recognise that locally Plymouth only has information on, and collection and disposal responsibilities
for, domestic waste. Local authorities have little knowledge of or influence over commercial waste in their locality. This
section therefore considers collection and disposal of domestic waste only.

Waste collection and recycling
Waste prevention is a vital component of emissions reduction from the sector. Plymouth’s 2021 Climate Change Action
Plan suggests a target to reduce waste by 25% by 2025. Plymouth’s Joint Local plan sets 50% recycling rate target by
2034. The Net Zero target is 65% and this has been adopted in Plymouth’s 2021 Climate Change Action Plan with a very
ambitious 2025 target date.

Figure 16: Historic recycling rates with projections.
Figure 16 shows historic recycling rates in Plymouth extrapolated to 2050 together with linear trajectories to recycling
rates of 65% by 2050, 50% by 2034 and 65% by 2025.
Figure 16 shows historic waste arisings and recycling rates. In the period from 2014/15 to 2019/20 total arisings declined
slightly from 107 kt to 103 kt (5%) although recycling rates remained relatively flat (34% average). The onset of the
COVID-19 pandemic saw arisings rise to 108 kt in 2002/21 and recycling rates fall to 29%.

29

“Sixth Carbon Budget – Waste” Climate Change Committee, 2021 p23
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Projected to meet
targets

Figure 17: Historic and projected waste domestic arisings and recycling rates in Plymouth.
The projections in Figure 17 achieve, by 2025/26, a 25% reduction in total waste arisings from 2020/21 and a 65%
recycling rate.
SECTOR:

WASTE

CURRENT LEVEL:

108.2 kt TOTAL WASTE ARISINGS IN 2020/21

MONITORING TARGET:

81.2 kt TOTAL WASTE ARISINGS IN 2025/26

NEXT YEAR INCREMENT:

5.4 kt TOTAL WASTE ARISNG REDUCTION

DATA SOURCE:

PCC WASTE TEAM

DATA AVAILABLE:

ANNUALLY

SECTOR:

WASTE

CURRENT LEVEL:

29.2%

MONITORING TARGET:

65% RECYCLING RATE IN 2025/26

NEXT YEAR INCREMENT:

7.2% RECYCLING RATE INCREASE

DATA SOURCE:

PCC WASTE TEAM

DATA AVAILABLE:

ANNUALLY
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In practise, changes to recycling will be driven by changes to local authority collection regimes, which in turn, will be
dictated by the outcomes of the consultation on the Environment Act30. The Act indicates that there may be far-reaching
mandatory changes to local authority waste collection. However, the extent and timing of these changes is uncertain
and, if implemented by central government, out of the control of local authorities.
In “Carbon Neutral Plymouth”1 the CEE recommended obtaining “reliable and up to date information on volume and
composition of non-domestic waste streams to enable emissions assessment”.
SECTOR:

WASTE

CURRENT LEVEL:

UNKNOWN NON-DOMESTIC WASTE ARISINGS AND COMPOSITION

MONITORING TARGET:

TO BE DETERMINED

NEXT YEAR INCREMENT:

OBTAIN DATA ON NON-DOMESTIC WASTE IN PLYMOUTH

DATA SOURCE:

TO BE DETERMINED

DATA AVAILABLE:

TO BE DETERMINED

Waste disposal
Plymouth closed its Chelson Meadow landfill site in 2008 and no longer landfills any waste. The site was subsequently
capped to reduce the escape of the methane formed from the biological components of the waste. This landfill gas has
been captured and used to generate electricity for the national grid. Over the intervening years the production of landfill
gas has naturally declined as has electricity production. When gas production gets too low to produce electricity
economically, the residual gas will be flared. In 2019 5.6 million m3 of landfill gas was produced generating 6 GWh of
electricity. Work is underway to progress a 13.2 MW solar photovoltaic array on the northern part of the Chelson
Meadow site with the aim of submitting a planning application by the end of 2021. Once delivered the contribution
from the array will be included in meeting targets for the Power and Heat sector.
Waste previously landfilled now is treated in the Devonport energy from waste combined heat and power facility. The
plant uses waste to generate electricity for the national grid and heat for the Devonport dockyards. The use of heat
increases the efficiency of energy recovery from the waste and reduces CO2 emissions. Further emission reduction can
be achieved from reducing fossil input to the plant (i.e. reducing plastics), using more heat and installing carbon capture
and storage (CCS) facilities. Increasing plastic recycling rates will assist reduction in plastics going into the energy from
waste combined heat and power facility. Promoting additional heat use through extending the heat network in or
outside the dockyards can also play a part. The plant produced 58 GWh of heat in in 2018, 48 GWh 2019 and 54 GWh
in 2020. It is not known if there are targets set for increasing heat use.

30

“Consultation on Consistency in Household and Business Recycling in England” DEFRA, May 2021,
https://consult.defra.gov.uk/waste-and-recycling/consistency-in-household-and-businessrecycling/supporting_documents/Recycling%20Consistency%20Final%20Consultation_May%202021.pdf Consultation closed 4th
July 2021
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SECTOR:

WASTE

CURRENT LEVEL:

54 GWh HEAT EXPORT

MONITORING TARGET:

INCREASED HEAT EXPORTED FROM DEVONPORT EFW FROM 54 GWh (2020)

NEXT YEAR INCREMENT:

UNKNOWN

DATA SOURCE:

PCC WASTE TEAM

DATA AVAILABLE:

ANNUALLY

Ultimately, the installation of CCS is required; the proximity of the docks will help the export of the captured CO2 for
storage. The Sixth Carbon Budget requires the installation of CCS on all UK energy from waste plants between 2040 and
2045.
SECTOR:

WASTE

CURRENT LEVEL:

NO CARBON CAPTURE AND STORAGE

MONITORING TARGET:

INSTALLATION OF CCS ON DEVONPORT ENERGY FROM WASTE PLANT BY 2045

NEXT YEAR INCREMENT:

UNKNOWN

DATA SOURCE:

PCC WASTE TEAM

DATA AVAILABLE:

UNKNOWN
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3.5 Engagement and responsibility
The Sixth Carbon Budget identifies that while 41% of emission reduction required to achieve Net Zero will be
technological, the remaining 59 % will include societal behavioural changes (see Figure 18). About a third of that 59%
will be largely societal or behaviour change (for example driving less), with the remainder being a combination of
technology and behavioural changes (for example households adopting heat pumps in place of gas boilers for their
heating source).

Figure 18: The role of societal and behavioural changes in the CCC’s Balanced Net Zero Pathway (2035) 31.
Engaging the residents and business of Plymouth will therefore be critical in delivering the City’s 2030 net zero ambition.
The engagement and responsibility chapter of the City’s 2021 Climate Change Action Plan identifies 30 diverse actions
to take forward. These are summarised in Table 10.
Table 10: Summary of PCC’s 2021 Climate Change Action Plan engagement and responsibility actions.
Category
Communications
Natural environment
Funding
Mobility
Carbon offsetting

No. of actions Description
16
Communications, climate ambassadors, youth initiatives,
business/partner encouragement, green skills plan, lobbying etc.
6
Drainage, rewilding, plastic in the sea, sea grass, tree planting, soils
1
Fund community climate change initiatives
6
Car free day, anti-idling, personal travel plans, active travel, support
collaboration
1
Develop Plymouth’s first carbon offsetting pilot

A review of all 89 actions in the action plan identified 8 which provide firm additional CO2 reduction (see Table 11). The
estimated emissions reductions for the 8 actions are based on optimistic assumptions. Other actions are assessed as
being either part of business as usual, planning or early stage design, assessments, enabling, promotional, collaboration,
lobbying or actions that do not directly reduce CO2 emissions or that take place outside Plymouth.

31

“The Sixth Carbon Budget” Climate Change Committee, 2021 p70
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Table 11: Actions in PCC’s 2021 Climate Change Action Plan giving firm additional CO2 reduction.
Sector

Action No.

Action

Buildings

1

Buildings

2

Mobility

29

Mobility

30

Mobility

31

Power and heat

46

Improve the energy efficiency of 300 homes by
installing carbon efficiency measures.
Improve the energy efficiency of housing in the
city through the rigorous use of housing
enforcement powers including the Minimum
Energy Efficiency Standards policy.
Complete the installation of electric vehicle
charge points at the Elphinstone, Plymstock
Broadway, Crownhill, Guildhall, Plympton Mudge
Way and North Hill public car parks.
Complete the installation of an electric vehicle
charge point at the Barbican Landing Stage to
support the passenger ferries becoming electric
powered.
Complete the installation of nine new public
electric vehicle-charging hubs.
Develop the city’s biggest community owned solar
farm in partnership with Plymouth Energy
Community.
During 2021 plant over 1,000 trees and complete
the Tree Planting Programme for 2022 as part of
the Plymouth Tree Challenge.
Develop Plymouth’s first carbon offsetting pilot.

Engagement
responsibility

&

70

Engagement
responsibility

&

82

Total

Estimated
annual CO2
reduction
(t CO2e)
2,550
6,580

160

Included
above

Included
above
032

4

£12/t CO2
offset
9,300 +
offset
purchased

The 9,300 tonnes estimated (excluding offsetting) represents 0.9% of Plymouth’s 2019 emissions. As highlighted in
section 2.2.3 above, a linear decline from 2021 to 2030 requires a reduction of 97,000 t CO2e per year, every year, over
and above business as usual for the next 8 years. This order of magnitude increase illustrates the engagement and
responsibility challenge that lies ahead.
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Renewable electricity generated in Plymouth and fed onto the national grid does not contribute to a reduction in Plymouth’s
territorial GHG emissions. For information the 13.2 MW PV array planned at Chelson Meadow is estimated to generate 12.7 GWh
equivalent to some 2,700 t CO2 using the 2019 grid emissions factor.
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4 Conclusions
Greenhouse gas emissions in Plymouth are on a downward trajectory. This is due largely to the reduction in the carbon
intensity of the national electricity grid (with most generation plant located outside Plymouth). Emissions of 1.5 Mt CO2e
in 2008 declined by a third to 1.1 Mt CO2e in 2019.
Extrapolating the trend from 2016 gives a business as usual (BAU) case that suggests emissions in 2022 will be
1.0 Mt CO2e. Extending this to 2030 gives annual emissions projected at 0.9 Mt CO2; nowhere near zero.
A linear decline in emissions from 2021 to zero in 2030 would yield cumulative emissions of 5.1 Mt CO2e. The cumulative
BAU extrapolation from 2021 exceeds this in 2026, reaching 9.5 Mt CO2e by 2030. The difference between the reduction
in emissions in the BAU and linear decline is 97,000 t CO2e per year each year. Estimates of the direct savings arising
from Plymouths 2021 Climate Change Action Plan are less than one-tenth of this.
Achieving net zero emissions in 2030 requires an order of magnitude change. The gravity of the situation is
demonstrated by the monitoring targets, which include:












A tenfold increase in long run average PV installation rates.
New connections of buildings to heat networks each year matching the current total number of connections.
Installing loft insulation in 30,000 homes in 2022.
Insulating the walls of 34,000 homes by 2030 at the rate of 3,800 every year.
Putting 8,000 heat pumps in homes every year to 2030, there are currently 160 heat pumps in Plymouth.
Improving the energy efficiency of 700 non-domestic buildings every year to 2030 and switching 920 every year
to low carbon heating.
Reducing driving in Plymouth by 8.7 million miles each year, every year to 2030.
Continuing the exponential growth in electric vehicles ownership (aiming for 974 in 2022) and putting in an
additional 82 charging points in every year to 2030.
Increasing cycling rates annually by more than the current total level with matching increases in walking.
Achieving a 5.4 kt (5%) annual reduction in household waste generation each year, every year and a 7.2% annual
increase in recycling rates each year, every year to 2030.
Capturing and storing CO2 emission from the Devonport energy from waste plant by 2030.

It should be noted that some targets have yet to be determined and do not currently have incremental targets for 2022
or data sources; a situation that needs to be addressed as part of the monitoring process.
Delivering most of the changes requires behavioural changes. Engaging the residents and business of Plymouth will
therefore be critical in delivering the City’s 2030 net zero ambition. Many of the actions in PCC’s Climate Change Action
Plan look to enable and encourage residents to take up lower emission lifestyles. About 10% of the actions are likely to
result in direct GHG reduction, estimated to total 9,300 t CO2e. A linear decline from 2021 to 2030 requires a reduction
of 97,000 t CO2e per year, every year, over and above business as usual for the next 8 years. This order of magnitude
increase illustrates the challenge that lies ahead.
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Appendix A. Breakdown of Plymouth’s 2019 CO2 emissions

Sector
Residential Electricity
Residential Fuel
Commercial Electricity
Commercial Fuel
Public Administration Electricity
Public Administration Fuel
Industry Electricity
Industry Fuel
Large Industry
Industrial Processes
Industry Product Use
Agriculture Fuel (exc. Electricity)
Agriculture Livestock
Agriculture Arable
Land Use Change
Road Transport (exc. Electricity)
Rail Transport (exc. Electricity)
Solid Waste Disposal
Biological Waste Treatment
Waste Incineration and Burning
Wastewater Treatment
TOTAL

t CO2e
80,627
214,167
54,306
40,144
16,756
39,724
34,821
75,802
9,226
0
38,157
905
0
0
-3,563
304,675
1,332
7,885
0
131,017
4,301
1,050,282
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