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Management Summary
Policy support for domestic energy efficiency measures has been in place for decades and while homes for the
most vulnerable are currently supported through the Energy Company Obligation (ECO), there have been no
major policy incentives for energy efficiency since the collapse of the Green Deal in 2015. However, the
deployment of energy efficiency measures in buildings is running at less than 20% of the level required
according to indicators set by the Committee on Climate Change. New policy initiatives such as the Green
Homes Grant are urgently needed to meet the Government’s targets in the Clean Growth Strategy and move
towards Net Zero.
This study by East Devon District Council is part of an initiative by the Department for Business, Energy &
Industrial Strategy to assess the feasibility of a pilot project which could use Council Tax and/or Business Rates
incentives to stimulate the market for energy efficiency and renewable energy.
A review of initial local authority priorities established that any new energy related Council tax and/or Business
Rate discounts will require Section 31 grant funding by Government. The view taken on the potential for
overlap with existing incentives was that achieving broad reach was more important than making the schemes
more complex through conditions and/or exclusions. Rather than overlap being a concern, the need for
improvement in energy efficiency is such that Council Tax and Business Rate schemes should be used to
support and promote the other incentives available. The adverse health impacts of cold homes is well
documented with over 10,000 excess winter deaths in Great Britain attributable to living in a cold home. The
cost to the NHS of health conditions made worse by poor housing is estimated to be between £1.4 and £2.0
billion each year in England alone. It is estimated that for every £1.00 spent on energy efficiency retrofit in fuel
poor homes £0.42 is saved by the health service. Concerns over businesses receiving State Aid can be
addressed by businesses signing a de-minimis disclaimer.
A simple conceptual design for a Council tax and Business Rate incentive scheme has been developed which
offers a fixed percentage discount (x%) on a list of eligible non-fossil fuel measures spread over 3 years up to a
maximum total amount (£y max). The concept has been reviewed in a workshop with East Devon Councillors
and tested in surveys of households and businesses.
Mapping work identified a suitable area of East Devon for the 1000 home household survey. The survey of the
Exe Valley ward achieved the anticipated 15% response rate and, although the responses inevitably represent a
self-selecting sample, the results provide a rich source of data on attitudes to household energy. Most
importantly for this study the survey shows that a Council Tax discount scheme appears to be popular with
households in the sample and many acknowledged that it could help to tip the balance in energy efficiency and
renewable energy investment decisions
From the 151 responses to the domestic survey 96 household were interested in improving their energy and
carbon performance and with a 50% subsidy up to a £y max of £5,000 152 measures were incentivised. The
investment in technologies peaked at £353,000 with a total subsidy cost of £172,000. Prorating from the 1,000
homes in the survey to the 65,000 homes in East Devon gives a total Council Tax relief pilot cost of £11.1m
which, at 50%, would fund £22.2m of measures.
The associated carbon saving was 85,400 kgCO2e. Most of the homes already had already installed basic
energy efficiency measures such as loft and cavity wall insulation so the largest component of the saved carbon
came from solar photovoltaic (PV) panels.
Reliance on higher cost measures for carbon saving inflated the cost per tonne of reducing carbon but at lower
subsidies this was less pronounced. The sample group may not be representative more widely and
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implementing the scheme in areas where basic efficiency measures are lacking would drive the cost per tonne
of carbon down.
Funding of £22.2m on home energy improvements has the potential to reduce NHS costs in East Devon by
some £10m. Research into the potential role of the NHS revealed local evidence which suggests that referrals
from the NHS secondary care to energy advice agencies works with 88% of referrals leading to home visits and,
while there has been some success with secondary care referrals from East Devon’s acute hospital, the
adoption of widespread and consistent secondary care referral processes in line with NICE quality standards is
needed. In the primary care sector East Devon’s’ Ways2Wellbeing project has established social prescribing in
the district and is a pathway for cold home/energy efficiency energy referrals. East Devon is therefore
particularly well placed for collaboration with the NHS with referrals already being made from its local
secondary care settings and for Ways2Wellbing set to play an important role referring from primary care during
the pilot. Energy advice agency Exeter Community Energy operates across East Devon and has confirmed that it
can scale up its activities with the provision of funding from the Local Energy Advice Programme.
The sparsity of businesses across East Devon enabled a district-wide approach to be taken with 830 mid-sized
businesses surveyed. The response rate was low (5%) but the survey nevertheless provided important
indications of business attitudes to energy. In principle the concept appears to have been well received by
businesses (as might any offer of support). Business respondents indicated that they might be prepared to
invest up to £10k but, compared to households, businesses are looking for a shorter payback, generally less
than 5 years. Half of the businesses indicated that they were very likely to invest with 50% relief. A £y max of
£5,000 with 50% of measures funded would seem appropriate. The maximum annual relief of up to £1,667,
available for three years, would be attractive to all but 3 of the 43 businesses that provided relevant
information. If 10% of the businesses currently assumed eligible took up the relief, total Business Rate relief
would be £0.4m, funding £0.8m of measures.
Total Council Tax and Business rate relief is estimated at £11.5m funding £23m of measures.
Setting up a pilot scheme would require more detailed consideration of the process design and appropriate
scheme-specific front end systems to be put in place to enable applications and approval of scheme discounts.
Legal input will be required into some aspects of the taxpayer discount terms to tackle fraud and redress and
issues such as State Aid for businesses. Marketing materials and delivery would need to be planned and
funded. A funding and delivery programme would also need to be developed for partner organisations (e.g.
LEAP). Once administrative processes are in place, allocated members of local authority staff would need to be
made available to manage and operate the application and approval processes and coordinate supporting
agencies (e.g. LEAP). These activities would require additional resources for the local authority and would also
need to involve housing officers to ensure co-ordination with other householder programmes (e.g. ECO). For
the pilot scheme these add on costs are estimated at 5% of the funding or £0.6m bringing the total estimated
cost of the pilot scheme to £12.1m.
Once the scheme-specific discounts are approved, the simple design of the schemes would make their
implementation into billing cycles consistent with other Council Tax and Business Rate discount schemes and
therefore comparatively straight-forward to administer within existing billing systems. Equally there are
standard procedures for local authorities to obtain reimbursement from central Government under a Section
31 Grant. Full grant funding is essential for the schemes to be implemented.
Recipients of tax discounts in a pilot would be subject to random checks by local authority Council Tax and
Business Rate compliance officers.
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Financial monitoring would take place throughout the application and approval process using the systems put
in place with additional information added from the billing system to provide a complete picture of the
measures funded and the tax discount provided.
To increase the information yielded by the pilot, funding should be made available for applications to be
followed through in more detail with monitoring of pre and post installation energy data to provide case
studies to publicise the scheme.
In summary, the study has found that both Council Tax and Business Rate discounts could have a role in
incentivising households and businesses to invest in energy efficiency and renewable energy measures. A
simple scheme concept can be designed that is potentially deliverable. A pilot in East Devon, potentially
starting at the end of the Government’s Green Home Grant scheme, is estimated to need some £11.5m of
funding to deliver £22m of measures plus an additional £0.6m of operational funding necessary for East Devon
to implement the schemes.

iii
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1 Introduction
East Devon District Council (EDDC) declared a climate emergency in 2019 and, in line with wider county
objectives to work in partnerships as part of the broader Devon Climate Emergency Response Group1, EDDC is
keen to support residents and businesses to reduce their carbon dioxide (CO2) emissions.
As part of its climate change initiatives East Devon District Council successfully applied for funding from the
Department for Business, Energy & Industrial Strategy (BEIS) to assess the feasibility of a pilot project which
could use Council Tax and/or Business Rates to stimulate the market for energy efficiency and renewable
energy thereby incentivising energy and CO2 saving across East Devon.
The key BEIS objectives from the studies are to:
 Build evidence around the viability and appetite for introducing council tax and/or business rate
incentives.
 Outline the requirements for implementing these incentives and formulate a proposed structure for a
potential council tax and/or business rate incentive pilot.
 Provide BEIS with a comprehensive evidence base focussed on determining the practicalities of
introducing council tax and/or business rate-based incentives and evidence around how to pursue such
incentives as a means to stimulating the energy efficiency market and reducing CO2 emissions.
In East Devon the priorities for a council tax incentive pilot are that it should be suitable for an area which has a
high proportion of off-gas grid properties and should complement the existing well-established Energy
Company Obligation (ECO) scheme. The potential for a pilot to drive mitigation of health impacts associated
with low energy efficiency housing are also of interest as is the opportunity to work with the NHS to investigate
social prescribing for households that are suffering from poor health due to fuel poverty. A business rate
incentive pilot needs to support off-gas grid businesses otherwise ineligible for assistance, with a particular
focus on key industries in the region (including tourism) and those operating from business parks. The concept
of an Energy Innovation Zone (EIZ), where new buildings and businesses can attract rate relief by adopting
innovative energy and CO2 saving infrastructure and technologies, is also of interest.

2 Background
Policy support for domestic energy efficiency measures has been in place for decades. The Energy Company
Obligation (ECO), which replaced previous schemes, was put in place in 2013 and is now in its third phase (see
Appendix I for a brief summary of ECO). ECO measures have been installed in 7.5% of homes in Great Britain,
while figures for Devon and East Devon are 5.6% and 4.0% respectively, with East Devon having the lowest
percentage of all Devon districts. These figures are well below what is needed. In its most recent Report to
Parliament2 the Committee on Climate Change (CCC) reported that progress in reducing emissions from the
buildings sector is off track with progress behind virtually every indicator, often by a wide margin. The CCC’s
assessment of building energy efficiency measures required to meet carbon budgets is shown in Table 1.

1
2

See www.devonclimateemergency.org.uk/
2019 Progress Report to Parliament, Committee on Climate Change, July 2019
1

Table 1: The CCC’s key indicators for building energy efficiency
Measure

2018 indicator

Actual

Unit

% of target

Lofts insulated

545,000/year

43,000

installations

8%

Cavity walls insulated

200,000/year

82,000

installations

41%

Solid walls insulated

90,000/year

18,000

installations

20%

835,000

143,000

installations

17%

All measures

Deployment of energy efficiency measures in buildings is running at less than 20% of the CCC’s indicators
having “fallen sharply since policy changes in 2012”. Furthermore, deployment of non-bioenergy, low-carbon
heat (e.g. heat pumps) remains weak. The CCC’s analysis provides clear evidence that new policy initiatives are
needed to meet the Government’s target in the Clean Growth Strategy3 for all houses to achieve Energy
Performance Certificate (EPC) band C by 2035 and will need to go further still if the sector is to completely
decarbonise by 2050 as anticipated by the commitment to Net Zero.
The CCC’s 2018 Progress Report to Parliament4 asked that Government should “set out concrete policies to
deliver the ambition on non-residential buildings”. The 2019 report5 found that progress had been limited to
Government setting out “some policies (e.g. Boosting Access for SMEs to Energy Efficiency (BASEE)
competition) and intentions to consult”. The Green Homes Grant scheme announced in the July 2002 mini
budget is a welcome short term measure to March 2021 which could be complimented by a Council Tax
incentive scheme potentially starting in April 2021.

3 Project design
The project programme was undertaken by a multi-disciplinary team consisting of EDDC council officers from
Revenue and Benefits, Planning Strategy & Development Management, Housing & Environment and Economic
Development, together with researchers from the Centre for Energy and the Environment at the University of
Exeter who participated throughout the project and prepared this report.
Work packages comprised:











Mapping ‘off grid’ premises within East Devon to select suitable areas for household and business
surveys
Reviewing current planning permissions for new build commercial (for the EIZ)
Conceptual design of a council tax and business rate incentive scheme and a desktop review of how it
would fit with other incentives
A workshop to discuss initial findings and explore current local political appetite for implementing council
tax and business rate incentive schemes
A survey of residents and businesses to understand appetite for council tax / business rate incentive
schemes (within a geographically defined area of EDDC, identified through previous mapping exercises)
Analysis of the survey
Using the survey results to inform the design of a pilot scheme that could be implemented in East Devon
in 2020/21
Presentation of the findings to EDDC Cabinet to inform a decision on pilot scheme implementation
Provide an update to residents/businesses who participated in the survey
Submit final report to BEIS

3

Clean Growth Strategy, BEIS, 2017
2018 Progress report to Parliament, CCC, 2018
5
2019 Progress report to Parliament, CCC, 2019
4
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4 Initial local authority priorities
4.1 Funding
Existing Council Tax and Business Rates discounts are typically funded by Government through a Section 31
grant to local authorities. The financial pressures on EDDC are such that any Council tax and/or Business Rate
discounts aimed at improving energy efficiency and reducing CO2 emissions will require Section 31 grant
funding by Government.

4.2 Overlap with ECO and other incentives
While it is possible that Council Tax and Business Rate discount schemes could provide funding for projects that
are already supported either through ECO (domestic only) or renewables incentives (e.g. feed in tariff and
renewable heat incentive), the initial view taken by the project team was that achieving broad reach was more
important than making the schemes more complex through conditions on eligibility and/or exclusions. Rather
than such an overlap being a concern, the need for improvement in energy efficiency is so great that Council
Tax and Business Rate schemes should be used to promote and support the other incentives available. For
example ECO funding on its own is often insufficient for many measures and must be supplemented with
money from other sources such as the Better Care fund6 or through loans7. In all cases synergies with existing
domestic energy efficiency support should be sought. For example, there may be a role for the CosyDevon
Local Energy Advice Partnership (LEAP)8 who could give support on eligibility criteria9 or with a broader remit to
provide energy advice to households (subject to the provision of additional funding from the Council Tax
discount scheme).

4.3 Health impacts
In its recent report the Energy Efficiency Infrastructure Group (EEIG)10 highlighted to cost of cold homes
reporting that “the latest five-year moving average number of excess winter deaths in Great Britain is 35,600
per year. 10,680 deaths were attributable to living in a cold home, one fifth are linked to the coldest quartile of
homes and one in ten excess winter deaths are directly linked to fuel poverty” (see Figure 1).

6

www.gov.uk/government/publications/better-care-fund-how-it-will-work-in-2019-to-2020
See for example www.wessexresolutions.org.uk
8
See www.cosydevon.com/
9
See https://applyforleap.org.uk/eligibility
10
Rebuilding for resilience, Energy efficiency’s offer for a net zero compatible stimulus and recovery, EEIG, June 2020
3
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Figure 1: Schematic relationship between total excess winter deaths (EWDs) and different measures of EWDs attributable
to cold housing, based on the five-year moving average

“The ill-effects of cold homes extend far beyond premature mortality. They worsen physical and mental health
outcomes, school attendance and educational attainment for young people, and exacerbate the risks of
cardiovascular and respiratory diseases, falls and injuries, and mental ill health for the elderly. The cost to the
NHS of health conditions made worse by poor housing is estimated to be between £1.4 and £2.0 billion each
year in England alone with the costs of productivity loss potentially far higher. Accelerated energy efficiency
investment can prioritise the protection of low-income households living in the least efficient homes from the
coming winter, and reduce entirely avoidable pressures on the NHS as it faces unprecedented challenges from
the pandemic.”
The report concludes that the UKs “inefficient homes are hard and expensive to keep adequately warm and
exacerbate the risks of respiratory and circulatory problems and poor mental health. Comprising one of the
least efficient housing stocks in Europe, they are a significant contributory factor to excess winter mortality in
the UK, which is the sixth highest among all European nations. The clear disparities in the efficiency of homes
and fuel poverty within the UK cause health inequalities. Improving energy efficiency is an opportunity to level
up resilience to health and wellbeing risks and permanently reduce pressure on the NHS.”
Research into the impact of cold homes has suggested that for example that GP consultations for respiratory
infections can increase by as much as 19 per cent for every 1°C drop in mean temperature below 5°C11. The
financial benefits to the NHS of improving cold homes have been quantified; for every £1.00 spent on energy
efficiency retrofit in fuel poor homes it is estimated that £0.42 is saved by the health service

4.4 State Aid
Any Business Rate relief scheme will need to be construed to ensure that it complies with State Aid rules by
ensuring that all support to businesses is below the de-minimis value (€200k over 3 years) through businesses
signing a disclaimer to this effect. Guidance on State Aid including a simplified guide for businesses is available
on the government website12.

11

Reported by AGE UK (“the Cost of cold” 2012) from “Reducing the Health Risks of Severe Winter Weather among Older
People in the United Kingdom: An evidence-based intervention”, C. Gascoigne et al., 2010
12
https://www.gov.uk/guidance/state-aid
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5 Identifying survey areas
5.1 Residential
Initial GIS mapping of the District considered a range of parameters to develop suitable areas for the surveys,
these included residential and non-residential areas, EPC ratings and the proximity to the gas grid (Figure 2).

Figure 2: Residential overview mapping (white areas have no EPC data, typically because they contain no residential
property or new postcodes have been created recently)

The following criteria were adopted for selecting a representative area for detailed residential mapping and
targeting by the residential survey:





A single ward
Representative of the district as a whole
Not in a protected landscape area or along the coast (due to the demographics in these areas)
About 1000 homes (to yield more than 100 survey responses at a 10% response rate)

Seven wards which met these criteria were shortlisted and NOMIS statistics reviewed (see Appendix II). Two
wards were selected, Exe Valley and Feniton. A review of housing data (see Appendix III) led to the selection of
Exe Valley for the household survey. Exe Valley lies in the north west of East Devon bordering two other Devon
districts; Exeter and Mid Devon. Figure 3 shows a more detailed map of the Exe valley ward.

5

Figure 3: The Exe Valley ward with the ward boundary red, gas network in in brown, residential buildings in green and other
buildings in red

5.2 Business
The density of businesses in East Devon is low. For example the Exe Valley ward has only 27 businesses which
do not already receive rates relief. EDDC makes a list of business rates available on its website13. This listing was
used to identify a reasonable sample size across the district using the criteria set out in Table 2.
Table 2: Business selection criteria
Number of business rate entries (EDDC)

6,761

- Rateable value > £50,000

-329

- Rateable value < £12,000

-5,160

- Eligible for charitable business rate relief

-98

- Inappropriate sites ( communications masts, beach huts, campsites, car parks, land)

-69

- In public ownership

-42

- Empty
- Non-local organisations (regional, national, international)
Remaining entries

-63
-170
830

Of the 830 businesses selected 472 were on the gas grid and 358 off the gas grid.

13

See https://eastdevon.gov.uk/access-to-information/transparency-code/transparency-code-information/ndr-quarterlydatasets/
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6 Scheme conceptual design
Prior to designing the questionnaire it was important to develop a scheme concept to test with relevant
questions. Desk research was undertaken to establish what similar schemes there might be in the UK. No
energy-related council tax incentive schemes were identified in the UK. Business rate relief is provided to
renewable energy generators and district heating infrastructure in parts of Scotland but not for energy
efficiency in existing premises.
The project team identified the following desirable characteristics for the schemes:




Easy for taxpayers to understand
Simple to apply to and qualify for
Easy and cheap for a local authority to administer

The schemes also had to be mindful of the following potential pitfalls:



Local authorities recommending installers
No local authority resource is available for quality control and completion checking of work

6.1 Council Tax
The pre-questionnaire Council Tax scheme concept was to offer a total amount (£y) of relief from Council Tax
up to a maximum amount (£y max) over 3 years to cover a proportion (x%) of an eligible measure (costing £m)
using the following process:








Householder selects measure from EDDC list of eligible measures
Householder gets quote for the measure from an installer for £m
Householder applies to EDDC for Council Tax relief
EDDC approves application, notifies householder of discount to be applied and tells installer approval
has been given
Householder installs measure for £m and gets receipted invoice from installer
Householder sends receipted invoice from installer to EDDC
EDDC calculates Council Tax relief and applies for 3 years from the date of EDDC receiving the installer
invoice from the householder

A calculation flow chart and example calculation is shown in Appendix IV.
The survey aims to obtain information from taxpayers relating to the values for the variables £y, £y max and
x%. The key local authority inputs to be determined are x% and £y max.
The concept raises a number of other important questions including:




Which measures should be eligible?
How householders identify suitable installers?
How to avoid fraudulent invoices giving relief for a measure that is not installed?

6.2 Business Rates
The similar pre-questionnaire Business Rate scheme concept was to offer a total amount (£y) of relief from
Business Rates up to a maximum (£y max) over 3 years to cover a proportion (x%) of an eligible measure
(costing £m) using the following process:



Business selects measure from EDDC list of eligible measures
Business gets quote for measure from an installer for £m
7







Business applies to EDDC for Business Rate relief
EDDC approves application, notifies business of discount to be applied and tells installer approval has
been given
Business installs measure for £m and gets receipted invoice from installer
Business sends receipted invoice from installer to EDDC
EDDC calculates % Business Rate relief to be applied and applies for 3 years from the date of EDDC
receiving the installer invoice from the business

A calculation flow chart and example calculation is shown in Appendix V.
As with Council Tax, the survey aims to obtain information from taxpayers relating to the values for the
variables £y, £y max and x%. The key local authority inputs to be determined are x% and £y max.
The Business Rates concept raises the same questions as the Council Tax scheme.

6.3 Eligible measures
Eligible measures are assumed to be as per Ofgem’s ECO3 measures list (currently version 3.5—see Appendix
VI) with the exclusion of fossil fuel related measures such as replacement of fossil boilers or measures that
could prolong the life or retention of fossil heating systems. This is consistent with the Council Climate
Emergency declaration and marks a departure from ECO where the primary aim is the alleviation of fuel
poverty. Some authorities may continue to support the installations of gas boilers through ECO on this basis
but it is not thought to be appropriate where carbon emissions are the key concern. PV is included in Ofgem’s
ECO3 list as are heat pumps and biomass boilers. Renewable technologies such as micro wind and micro hydro
were included in the survey to gauge the level of interest but it is recommended that these are excluded from
the Council Tax and Business Rates schemes, at least at the pilot stage, because of the relative complexity and
length of time it could take to complete the installations. The suitability of these technologies is specific to
individual sites and obtaining relevant technical approval and planning permission could easily take longer than
the duration of the pilot. The government has recently indicated a shift in its attitude towards onshore wind
and its eligibility could be open to review in the future.

7 Pre- survey workshop
The design stages of the project were the subject of a workshop with East Devon Councillors and members of
the project team on 27th November 2019. The aims of the workshop were to explore political appetite for
council tax/business rate incentive schemes, seek input/expertise from members and officers, assess council
priorities and align scheme priorities with council priorities to garner long term, cross party support.
Following an introduction to the project and a description of the concepts, the workshop discussed and agreed
the choice of the Exe Valley ward for the household survey. An initial proposition to exclude businesses on the
gas grid from the survey was rejected as the view of the workshop was that more businesses needed to be
included to get a reasonable number of responses.
The workshop discussed the potential complexities which could be introduced by having too many objectives
for the scheme (e.g. poverty and health outcomes). Schemes such as ECO were more able to address these
priorities. If the Council tax and Business rate schemes led to additional measures that reduced CO2 emissions
and energy costs (or increased comfort) this would be sufficient. Members agreed that a scheme which
reduced the up-front cost of measures was bound to be helpful and preferable to tariff or savings based
schemes that are inherently more complicated and difficult to administer.
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Concern was expressed about the cost of implementing a pilot scheme. Back office tax systems are already
used to applying discounts so there would be little impact to the core revenue collection operation. However, if
the pilot goes ahead there would be additional costs for initial implementation and ongoing administration of
the application processes. The housing team would need additional resource as would potential partners such
as the CosyDevon Local Energy Advice Partnership (LEAP). It would also be important to assess the appropriate
level of oversight that might be required for the measures being installed using the incentive and to quantify
any costs incurred. If a pilot scheme were to proceed Government funding would be sought to cover additional
costs.
The context of the project in relation to the District’s Climate Emergency programme was acknowledged and
the workshop concluded by endorsing the project’s work programme.

8 Surveys
Two surveys were produced to capture the willingness of householders and businesses to improve energy
efficiency (EE) and/or deploy renewable energy (RE) measures. The household and business surveys are shown
in Appendix VIII and IX respectively. The survey questions followed a similar pattern asking about:








Ownership – leased/rented or owned
Building occupants and hours of occupation
Building type and construction
Council tax/business rates and existing discounts
Existing energy provision and use
Interest in energy efficiency and renewable energy
Attitudes to investing in energy efficiency and renewable energy

In particular the questions were designed to assess attitudes to energy improvements alongside the level of
investment and returns that households and businesses might expect, including the role of incentives in
overcoming potential investment/savings shortfalls.
The surveys were sent out with a covering letter (see Appendix VII and IX) in December 2019 and January 2020
to all households in the Exe Valley ward (approximately 1000 homes) and to selected businesses across the
whole of East Devon (around 830 businesses) with a return deadline of 9th February 2020. The questionnaires
were also made available online through East Devon’s web site. Experience suggested a household return rate
of ca. 15%. Business return rates were anticipated to be lower.
The number of domestic surveys returned was 151 giving a response rate of 15% while 45 business surveys
were returned giving a response rate of 5.4%.
While the data gives some useful insights, some caveats should be noted:






The ability to use statistical methods to infer from the specific to the general (i.e. from the sample
to the population) depends on the sample being random.
Without properly randomised samples it is not possible to determine the statistical significance of a
set of results.
The groups who completed the surveys are self-selecting. Groups who self-select may have stronger
feelings (positive or negative) about issues relating to energy, emissions reduction or the
environment and their responses may be more extreme than those in the general population.
Any attempt at extrapolating the potential for wider emissions reduction from this work needs to be
carried out with the above in mind.
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Not all barriers are financial: inconvenience and the ‘hassle factor’ can be strong deterrents
particularly if internal building disruption is anticipated during the installation of measures.
People may act differently to how they say they will.

8.1 Household survey results
151 household surveys were returned, a 15% response rate. Based on the status of occupants described in
question 8, there were 336 people living most or all of the time in these homes. Seven households had
additional members who lived in the property some of the time, these included students living away at
university and live-in carers. Not all of the questions were answered by everyone but the response rate was
generally good. Some gaps were to be expected as a number of the questions required a small amount of
technical knowledge about the buildings and others would have been dependent on keeping records (e.g.
Council Tax, energy bills).
8.1.1 Tenure
The sample included a very high percentage of homeowners without mortgages, within the group 60.3% had
paid off their mortgage compared to a UK average of 21.0%. ‘Owner occupiers’ which includes those still
paying mortgages made up 87.4% of the sample compared to the UK average of 64.6%. The number renting
was 11.3% compared to a UK average of 35.4%.
Exe Valley was chosen in an effort to be representative of East Devon, but while respondents were selfselecting there was always a strong chance that a self-selecting group would not deliver a representative
sample. Interest in energy efficiency (EE) and renewable energy (RE) is likely to be higher among homeowners
who have more incentive to upgrade their homes than those renting or with a lesser stake in the property. The
breakdown of households by tenure is shown in Figure 4.

Figure 4. Households in the sample by tenure

Engagement from the rented sector could be higher for households holding longer leases, giving a better
opportunity to recoup some of the effort and expenditure from improving the property. There are also likely to
be restrictions and what tenants are allowed to do to the property under the terms of their agreement
Previous schemes such as the Green Deal (which collapsed in 2015) have shown how little appetite there is for
improvements funded by tenants in the private rented sector; landlords should be the prime targets for
improvements in this sector. Among those renting there appeared to be some uncertainty about the length
remaining on their leases, at least seven households replied that they didn’t know (dk) (Figure 5) while a similar
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number had leases that were longer than 12 months. Most tenants were expecting to renew their agreements,
while four were either not going to renew or were looking only for a short extension (under 1 year).

Figure 5. Remaining time on leases for households in rented accommodation

While some tenants are relatively transient approximately half thought their landlords might be willing to invest
in EE or RE. From 1st April 2020 some energy efficiency improvements will be forced on some of the worse
performing rented homes (Band F and G) as the domestic Minimum Energy Efficiency Standard (MEES)
regulations come into force14. It will mean that almost all rented accommodation will be legally required to
achieve an EPC rating no worse than Band E.
8.1.2 Occupants and Occupancy
The majority of households in the sample were either single or two person households (three chose not to
respond) (Figure 6).

Figure 6. Size of households in the sample
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www.gov.uk/guidance/domestic-private-rented-property-minimum-energy-efficiency-standard-landlord-guidance
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Households were asked about the status of occupants in six primary categories: working full time, working part
time, retired, unemployed, at school/college or under school age/preschool. The majority of occupants in one
and two person households were retired, with 26 in one person and 72 in two person households (Figure 7).

Figure 7. Households by status of occupants and household size

There were 62 households where at least one member was working full time and 38 with at least one person
working part time. The majority of part time workers were found in two person households. The number of
households where at least one person was unemployed was 13, most of these households had one
unemployed person. There were 30 households with children at school or college, the majority of whom were
in working households, and six with babies and pre-school aged children.
At least 40 respondents said their household included someone with a long-standing illness or disability.
Homes that are occupied throughout the day have different patterns of energy use. Overall energy
consumption can be higher so EE measures can improve comfort while lowering bills for those who spend a lot
of time at home. RE technologies such as PV can also provide better returns where people are home during the
day and the percentage of self-consumption of generated energy is high. Households were asked when people
were usually at home; the results are illustrated in in a matrix format in Figure 8.
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Figure 8. Percentage of households occupied by at least one person at different times of the day

During the week about 65% of households had somebody at home between 08:00 and 16:00 while 82% were
in at the same time over the weekend. Occupancy in the early mornings, evenings and overnight was between
92–97%.
8.1.3 Buildings and Construction
The majority of buildings in the sample were either detached (56) or semi-detached (36) and there were 33
bungalows. Three did not respond (Figure 9).

Figure 9. Buildings types occupied by respondents

Most homes had three or four bedrooms (52 each) with smaller numbers of one bed and 5+ bed homes (Figure
10). Almost half of the three, four and five bedroom homes (24, 25 and 3 respectively) were occupied by two
people. A large number of retired people living in relatively large homes could experience disproportionately
large energy bills and be susceptible to fuel poverty or other problems resulting from under heating.

Figure 10. Numbers of bedrooms for homes in the sample
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Many buildings (46) were built before 1900 (Figure 11) which means they will almost certainly be constructed
with solid walls. Improving the thermal performance of such buildings is expensive and can be technically
challenging. Cavity wall construction became common after 1950 but cavity wall insulation was not routine
until the 1970s and not mandatory until the 1990s. Only 16 homes were built post 1990 but the thermal
performance of these homes should be relatively good. Six respondents were not sure about the age of their
property.

Figure 11. Approximate year of construction for buildings in the sample

At least 16 properties were described as using a combination of materials (e.g. brick/stone/cobb and timber)
and could pose some problems for energy efficiency retrofits. A couple of homes were made of pre-cast
concrete which has particularly poor thermal characteristics which generally requires expensive external wall
insulation to provide meaningful improvements in performance. Figure 12 shows the main method of
construction for homes in the sample.

Figure 12. Main method of construction for homes in the sample

Cavity brick walls were the main method of construction although 49 out of 83 were built before 1970 which
could mean that many have old or no insulation at all (Figure 13).
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Figure 13. Year of construction for homes with cavity walls

Although the majority of heat is lost through walls and roofs, heat loss through floors can account for 10–25%
of the total heat loss. The majority of homes in the sample had solid stone or concrete floors (Figure 14). Heat
loss from solid concrete or stone floors can be improved with rigid insulation boards but floor insulation can
still be expensive and disruptive, especially if there is limited access to space under suspended wooden floors.

Figure 14. Floor construction among homes in the sample

8.1.4 Council Tax
The households that responded to the survey pay Council Tax across a wide range of bands (Figure 15). The
median amount of Council Tax paid is £2,001-2,400 before discounts but the most common band is £1,6011,800 which is paid by 33 households.
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Figure 15. Council Tax bills for homes in the sample

Out of 151 households who returned the survey, 87 got no discount on their Council Tax bill (Table 3). The most
common relief was Single Person Discount which applied to 33 homes and provides a 25% discount. This was
most common in the £1,601-£1,800 band. There were 15 household who provided no information about their
Council Tax Bill and four who did not respond to the question.
Table 3. Council Tax discount applied to households in the sample
No
discount

Council Tax
Support

Single
Person
Discount

£1,200–1,300

3

2

3

£1,301–1,600

7

1

5

£1,601–1,800

16

3

14

£1,801–2,000

9

1

2

£2,001–2,400

19

3

1

£2,401–3,000

20

4

2

£3,001–3,600

11

2

Over £3,601

2

Total

87

Council Tax
before discount

7

Disabled

Unoccupied

Student

No
response

1
1

2
1
1

33

3

1

1

4

8.1.5 Central Heating Energy Efficiency
Generally awareness of installed EE measures was good with only 3 households who either did not know or did
not respond. Almost 130 homes had loft insulation (at least one home was thatched which creates a ‘warm
roof’ which is conceptually different to loft insulation but can still provide excellent insulation if in good
condition) (Figure 16). Double glazing was also common and was found in 118 homes and a few homes (16)
had underfloor insulation. Homes with a mixture of traditional and modern construction were often only
partially insulated i.e. extensions/converted elements were insulated while the older parts of the house were
not. Only three homes had no insulation at all.
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Figure 16. Energy efficiency measures installed in homes in the sample

Cavity wall insulation was less common and of the 83 homes that were predominantly of cavity wall
construction (Figure 12) only 54 were insulated. Cavity wall insulation may not always be an appropriate
solution, for instance where buildings are particularly exposed or regularly subjected to wind-driven rain.
Most homes had central heating (31 had none) and with one exception (a biomass boiler) these were all based
on fossil fuels (Figure 17). There were 65 with gas boilers, 45 with oil boilers and 6 using LPG. One home had
electric underfloor heating but there were no instances of air source heat pumps (ASHP) or ground source heat
pumps (GSHP).

Figure 17. Central heating systems in homes in the sample

In the majority of these homes (106) heat was distributed through radiators (Figure 18) which in most cases
would be circulating water at a temperature in excess of 65°C. A few homes (14) had underfloor heating or a
mixture of radiators/underfloor. 32 either did not know or did not respond. Moving to a lower temperature
system might be necessary if a boiler was to be replaced by a heat pump and would mean replacing radiators in
most cases. Heat pumps that use CO2 as a refrigerant are capable of delivering hot water at higher
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temperatures which could mitigate the need to change radiators but these are more likely to be found in nondomestic settings.

Figure 18. Methods of heat distribution among homes in the sample

The continued dominance of fossil fuelled heating highlights the challenge of decarbonising domestic heat, the
domestic Renewable Heat Incentive (RHI) is now six years old15 but has come under a range of criticisms for
delays, uncertainty and a system of degressed tariffs that was seen as over-complicated. The domestic RHI has
been extended until March 2022 although the rate of installation for most technologies has effectively flat
lined. The number of ASHP installations continues to rise but currently stands at 44,000 across England,
Scotland and Wales16. In total around 67,000 domestic installations have been carried out under the RHI
(excluding solar thermal which only provides hot water), but while the number of domestic gas meters is over
24 million17, this represents a tiny proportion of home heating systems in the UK that can be considered
renewable or low carbon. .
The working lifespan for a central heating system varies with technology and by manufacturer but at 10 to 15
years old, most systems will benefit from being replaced, either in terms of their efficiency or controllability.
Among those who responded, 54 had systems that were less than 10 years old and 54 had systems that were
more 10 years old (36 were said to be older than 15 years) (Figure 19). There were also 43 who either did not
respond or did not know the age of their system so it is likely that a third of all of the household in the Exe
Valley would benefit from the immediate replacement of their boilers.
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The RHI launched for non-domestic users in November 2011 but the domestic counterpart was delayed until April 2014.
www.ofgem.gov.uk/environmental-programmes/domestic-rhi/contacts-guidance-and-resources/public-reports-anddata-domestic-rhi
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www.gov.uk/government/statistical-data-sets/gas-sales-and-numbers-of-customers-by-region-and-local-authority
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Figure 19. The age of central heating systems in the sample

There is a reluctance among homeowners to replace ‘working’ central heating systems, a previous DECC
survey18 found that 30% of people only replace a boiler when it actually breaks while a further 31% would only
do so if it was likely to fail imminently and/or parts availability was an issue. Replacement as part of a wider
programme of refurbishment was a trigger in 13% of cases.
The use of additional/supplementary heat sources was widespread with 130 out of 151 home having at least
one other means of heating their home (Figure 20). Wood burning stoves were the most common (73 homes)
followed by portable electric heating such as oil filled radiators and electric convection/fan heaters (44 homes).

Figure 20. Other forms of domestic heating in the sample

The difference between the additional heat sources used by households with and without central heating is
highlighted in Figure 21. Wood burning stoves and electric storage heaters were the most common forms of
heating in homes without central heating and there was some use of portable electric heaters. In both cases
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‘Homeowners' Willingness To Take Up More Efficient Heating Systems’, DECC, 2013. Part of the background research
for the ‘The Future of Heating’ study www.gov.uk/government/publications/the-future-of-heating-meeting-the-challenge
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about half of the homes had wood burning stoves although none of the homes without central heating had an
Aga or Rayburn.

Figure 21. Additional sources of heat used by homes with and without central heating

8.1.6 Renewable Energy
While domestic users have been slow to adopt most renewable heat technologies, solar panels, particularly
photovoltaics (PV), have been popularised through the government’s Feed-In Tariff scheme although the
upfront capital costs are still a deterrent for many (Figure 22).

Figure 22. Households with photovoltaic and solar thermal (ST) panels

At least 121 homes have no generation capacity while the total installed capacity for the 24 homes with PV has
been estimated as just short of 60 kWp19, this gives a mean capacity of 3.5 kWp and a median capacity of 3.8
kWp. Homes with solar thermal (ST) generally had one or two panels and at least 3 homes had both PV and
solar thermal. There was no response (n/r) from five households.
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Based on an average output per panel of 240 Wp. Although typical for newer installations this might be considered high
for older ones.
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8.1.7 Energy Expenditure
The question on energy expenditure received fewer answers than any other with 63 out of 151 households
unable or unwilling to provide details. The histogram in Figure 23 shows the total annual expenditure on energy
for electricity, gas, oil and LPG. The mean annual energy bill is £1,302, while the median bill is £1,415.

Figure 23. Annual energy expenditure for households in the sample

The vast majority of households who responded paid for their electricity and gas by direct debit (128 out of
146). A much smaller group (13) paid quarterly (when the bill arrived) and two had prepayment meters. Almost
all of the households that used oil and LPG paid for their fuel when it was delivered.
Total energy expenditure for the 88 households that responded was £125,000, in Figure 24 this is broken down
by fuel. Expenditure on fuel is dominated by electricity (~£66k) which is almost double that of oil.

Figure 24. Annual expenditure on energy by fuel totalled across all households
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Expenditure on fuel has been used to estimate energy-related carbon emissions for the households in the
sample. Domestic energy prices for electricity and gas are provided on a quarterly basis by BEIS20. To get a
single figure in £/kWh which includes fixed and variable component of gas and electricity prices typical
domestic consumption values from Ofgem were used21. For ‘medium’ consumers this is 12,000 kWh/year for
gas and 3,100 kWh/year for electricity. As in the analysis of business energy use, oil prices are from the BEIS
domestic price indices22 and LPG is from the Energy Saving Trust23. Emissions factors are taken from the 2019
GHG conversion factors24. All of the above are summarised in Table 4.
Table 4. Unit fuel costs for domestic properties and emissions factors
Fuel

Unit cost

2019 GHG factors

Elec*

0.1982

£/kWh

0.2556

kgCO2e/kWh

Gas*

0.0461

£/kWh

0.20428

kgCO2e/kWh

Oil

0.5298

£/litre

2.54042

kgCO2e/litre

LPG

0.0686

£/kWh

0.23029

kgCO2e/kWh

*BEIS provide variable unit costs and fixed costs for UK regions. These
are derived from figures for the South West region and typical domestic
consumption values from Ofgem.

Total annual carbon emissions from energy in the households was 350 tonnes CO2e (Figure 25). The biggest
contributor to annual emissions was oil at 155 tonnes CO2e. Gas is a lower carbon option for heating than
other fossil fuels. However, as grid electricity continues to decarbonise through increases in renewables
capacity and improvements in energy efficiency, gas will account for a greater proportion of overall emissions.

Figure 25. Estimated carbon emissions from energy use for households in the sample
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www.gov.uk/government/statistical-data-sets/annual-domestic-energy-price-statistics
www.ofgem.gov.uk/gas/retail-market/monitoring-data-and-statistics/typical-domestic-consumption-values
22
www.gov.uk/government/statistical-data-sets/monthly-domestic-energy-price-stastics
23
https://energysavingtrust.org.uk/about-us/our-calculations
24
www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2019
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8.1.8 Interest in Energy Efficiency and Renewable Energy
Households were asked about their interest in EE and RE and a series of keywords derived from the responses.
These were taken as reflecting the perceived motivation and barriers to investing in the property. A summary
of the responses is given in Figure 26

Figure 26. Householder motivation and perceived barriers to EE and RE

General interest was high with 114 homes expressing an interest in improving EE and RE, while 33 were not (4
did not respond). The leading motivators were ‘Environment’ and ‘Saving money’ (these were given as
examples in the question) and many cited both. ‘Energy efficiency’ and ‘Comfort’ were also seen as important.
Some of the arguments that were raised are related to the environment but indicate more specific concerns
such as ‘Carbon Reduction’, ‘Climate change’ and ‘Sustainability’. Some respondents like the idea of being
energy generators and the energy security benefit of self-generating was raised explicitly by at least two
households.
In the group that were not looking to invest in EE and RE eight felt that most or all improvements had already
been completed while six considered that the listed status of their property made it unsuitable for further
improvement. Options to improve listed buildings may be limited in some cases but there remain many ways
that they can be improved25. ‘Disruption’ and inconvenience are key barriers to energy refurbishments for
everyone and in this group many cited their age specifically as a reason for not wanting to undertake works.
Such fears are exacerbated by the expectation of high costs and low return on investment, particularly where
the occupant is a low energy user. At least one respondent mentioned the fact that they were not the owner of
the building, although this would be probably be more common in a sample with a higher proportion of
households in rented accommodation. The visual impact of solar panels in particular was mentioned although
the same might be said of other technologies such as external solid wall insulation (SWI) in largely rural or
sensitive areas. Skilled designers respond to the environment and are capable of incorporating modern fabrics
and methods into traditional buildings in a range of settings.
Concern about the quality and availability of independent advice was mentioned by both groups. There are a
number schemes to which trades can be members and not all restrict entry on the basis of quality of
workmanship. This is clearly an area where more information is required.
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See for example guidance from Historic England: https://historicengland.org.uk/advice/technical-advice/energyefficiency-and-historic-buildings/
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Asked which EE technologies might be suitable for their properties most householders thought loft insulation,
boiler replacement and boiler controls (including smart meters) to be the technologies with the most potential
(Figure 27). With the high number of uninsulated cavity walls more interest in cavity wall insulation might have
been expected, especially given its relatively low cost. Some householders have mentioned concerns about
cavity wall insulation allowing moisture to breach the cavity which can be a problem where walls are regularly
exposed to wind-driven rain. However there are a range of products and technical solutions that outperform
older style fibreglass insulation and many households would do well to take professional advice. There was no
response from 41 households and there were at least 33 who did not know which measures were suitable for
their property.

Figure 27. EE measures of interest to householders

The level of interest in RE technologies among householders (Figure 28) has much in common with that of the
businesses in Section 8.2.5. Based on the number of positive responses, generation was generally seen as more
interesting than energy efficiency and was highest for PV and battery storage. It is likely, as is the case with
businesses, that the interest is based on a misunderstanding of the potential to recover the capital costs
through energy savings (this is discussed in more detail in Section 8.2.8). The high levels of self-consumption
necessary to make reasonable returns on PV are arguably harder to achieve in a domestic setting than in a
business one where daytime generation is more likely to be consumed. Householders with specific loads such
as electric vehicles (EVs) may prove to be an exception to this rule, otherwise the returns are likely to be in
excess of 10 years.
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Figure 28. RE measures of interest to householders

Solar thermal has long been a popular choice among homeowners and despite low financial returns many are
attracted to the lack of maintenance and the concept of ‘free’ hot water. Annual solar fractions of 40% of DHW
demand are achievable for well-designed systems with adequate thermal storage although to gain the
maximum benefit users must be prepared to engage properly with the system by timing their hot water use
accordingly, for example by using solar hot water overnight or on the following morning. This frees up capacity
in the storage tank before the sun comes out again.
Heat pumps are likely to struggle to provide enough heat in older homes unless the thermal fabric is first
improved. Of the 45 who expressed an interest in heat pumps only 20 live in buildings with cavity walls, so any
heat pump installation would probably have to be part of a wider programme of efficiency upgrades,
particularly in terms of the building fabric. The cost of such a retrofit could be seen by many as prohibitive.
8.1.9 Investing in Energy Saving and Renewable Energy
Among households who rent there is a reluctance to invest directly in a property which is not owned, so
renters were asked under what conditions they might accept a rent increase. From the 15 who responded 7
would not accept any increase, 7 would accept if energy savings were greater than or equal to the extra rent
and one would accept higher rent if the property was more comfortable.
Homeowners were asked to indicate how much they would be prepared to spend on EE measures and RE
technologies and how long before they expected to see a return on that investment (Figure 29). Investments of
£1,000–5,000 were the most common with 32 households prepared to spend up to £1,000. This would be
enough for basic projects such as loft or cavity wall insulation. Only eight were prepared to spend in excess of
£10,000 - the sort of figure that would need to be considered for a more ambitious retrofit programme or
renewable energy installation.
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Figure 29. Capital that householders were prepared to invest and the time expected to recover the investment

While some households (14) did not expect to see a return on their investment, most respondents (34) were
prepared to wait up to 10 years for a return. As discussed previously returns in less than five years, and
certainly less than three years, would only be possible for simple projects like loft insulation and cavity wall
insulation, particularly where there was none previously. Energy savings from larger investments such as
double glazing may not give a return for many years but have other benefits such as reducing overheating,
cutting down external noise and reducing maintenance. They can also improve the look or saleability of the
property so simple payback is not necessarily the only consideration.
Asked whether they would be prepared to spend £5,000 to save £250 a year on energy bills 43 said yes while
62 said no. Common reasons were lack of capital, the age of the occupants and the time taken to recover the
initial outlay, particularly if the occupants were elderly or likely to move house. Many did a simple payback
calculation and decided that 20 years was too long to wait to recover the initial outlay.
Asked if a Council Tax discount might increase the likelihood of investing in EE and RE, 108 said that it would
while 19 said it would not. When a hypothetical offer of £500 a year Council Tax discount was offered for three
years alongside the savings 83 said they would consider it further against 38 who said they would not.
Many thought the offer reasonable and recognised that an incentive of some kind was needed and others felt
this amount might just be sufficient to tip the balance. The Local Authority was also praised for being seen to
be taking a lead. Others were more sceptical and feared that the discount would be swallowed up by future
Council Tax increases. The savings of course are not guaranteed at this point and some householders felt that
assurances should be given on the anticipated savings. A counter argument to this is that the discount
effectively provides a margin of error for an installation that does not perform as expected.
Households were offered hypothetical rates of discount on a capital cost of £5,000 to implement some
efficiency or renewable energy measure on the assumption of annual savings of £250 on energy bills. Discounts
worth 10% to 50% of the capital cost were to be provided over three years through a reduction in Council Tax
bills. For example a 30% discount on £5,000 of capital spend would be £1,500 which would be recovered
though relief on Council Tax of £500 for the next 3 years.
At the 30% rate of discount almost half of the households that responded (59 out of 127) were fairly likely or
very likely to make the investment.
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Figure 30. Likelihood of households to invest £5k on EE and RE with support from Council Tax relief

With 50% of the capital covered through Council Tax discount 100 out of 127 households were fairly likely or
very likely to proceed with an EE or RE investment. Many households were correctly calculated simple payback
for these investments however businesses often use different measures to decide on longer term investments,
particularly those that take into account the ‘time value of money’ i.e. £1 saved today is worth more than £1
saved in 10 years from now. Measures such as Net Present Value (NPV) and the associated Internal Rate of
Return (IRR) may be an appropriate consideration for longer term investments even for householders. The
hypothetical examples provided in the household survey and the business survey share the same ratio of
annual savings to initial capital so the internal rate of return (IRR) for households will be the same (i.e. with a
30% discount on the capital after 15 years the IRR becomes positive in 15 years while discount at 40% and 50%
of capital gives IRRs of 2.5% and 4.4% respectively). More discussion of IRR is provided in Section 8.2.7 and the
summary in Table 7.
8.1.10 Summary of the Household Survey
A Council Tax scheme does not look like it will provide incentives for tenants in the private rented sector (PRS)
as the tenants have little stake in the properties. Among landlords it is less clear whether a premium charged
on efficient homes can be sufficient to incentivise improvements. Legislation will improve standards slightly but
quality in the PRS could still continue lag behind the private sector as new regulations and standards come into
place.
Renewable and low carbon heating is a vital part of the shift to zero carbon yet there are few incentives to
drive this transition outside of the measures that primarily target fuel poverty (e.g. ECO). Take up for the RHI
was historically slow and after a brief period of rapid growth many of the tariffs have been digressed to keep
within spending limits and much of the earlier impetus has been lost. Many of the technologies are also
unfamiliar to homeowners and expensive compared to fossil fuel alternatives, some will also ire remedial work.
There are a large number of very old boilers in the Exe Valley and at least a third of those in the sample should
be replaced soon. There is a challenge to provide viable alternatives for these households, both in terms of the
technologies and in the availability of finance. If they are simply replaced with new fossil boilers the
opportunity to introduce lower carbon heating may be lost for another 15 years.
There is still an information gap on EE and RE and householders have indicated throughout the survey that they
struggle to find relevant, reliable information or are sceptical about those giving it. Local Authorities are often
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seen as trusted partners and have an important role to play here but one that requires funding. As an example
loft insulation is among the least risky upgrades that a householder can chose. Many households say that they
would be interested in loft insulation but even though simple payback can be a little as a couple of years
(without incentives) many lofts remain uninsulated. This may be partly due to the fear of disruption but is at
least partly due to missing information and a lack of trust. Knowledge and confidence around the options for EE
and RE is relatively low – may of the questions were answered with a ‘don’t know’. This leaves households
liable to make poor choices (for example over poorly specified PV/battery systems) and vulnerable to
exploitation.
Investment decisions for EE and RE are almost universally decided on the basis of simple payback. People in the
survey with limited technical knowledge were adept at calculating or estimating simple payback periods and
using these as a reason not to act. There is an expectation that these measures should pay for themselves in a
way that other large purchases are not. Cars, white good and electronics never pay for themselves as such yet
value is place on the utility or status that they infer. Few individuals are equipped to put an individual cost on
reducing carbon emissions or improvements in energy security. It is perhaps for central government to
properly quantify and publicise the benefits and to demonstrate this by rewarding desirable behaviours in a
measurable way.
The Council Tax discount scheme appears to be popular as a concept with people in this sample and while not
being overly excited many have acknowledged that it could help to tip the balance in EE and RE investment
decisions. Outside of the sample it is harder to say but Council Tax discounts are unlikely to be sufficient on
their own. Central government will still have an important role to play (funding for the scheme will need to be
provided) but there will be a wider responsibility to legislate for higher standards and drive awareness of the
value of acting sooner rather than later.

8.2 Business survey results
A lower response rate for businesses had been anticipated from the outset and 45 business surveys were
returned giving a 5.4% response rate. Energy management falls outside of the ‘core’ activities for most and it is
unusual for smaller businesses to have dedicated roles or staff to analyse energy data or address energy issues
beyond paying bills.
8.2.1 Characterising the businesses
The 45 businesses who responded occupied a range of different types of premises (Figure 31), with some
making use of more than one building. Industrial and commercial premises for example might often make use
of separate buildings for offices and workshops. The majority of premises in the survey could broadly be
described as ‘retail’ with a selection of other types of business including hotels and holiday accommodation,
veterinary surgeries and some use of portable or temporary buildings. At least one business was based at a
home address with some liability for business rates (BR).

28

Figure 31: Business premises by type

Among the businesses who responded the most common number of employees was two to five while the
median value was six to ten (Figure 32).

Figure 32: Number of employees

There was a roughly even split between businesses who owned their premises and those who leased (21 and
24 businesses respectively) and at least one business had a mixture of premises that were owned and leased.
Of those with leased premises most (20) said that they were responsible for maintenance and repairs (M&R)
and that their leases would allow the installation of energy efficiency (EE) measures and renewable energy (RE)
installations. In terms of interest in installing EE and RE, there was no significant difference between those who
owned the premises and those who leased (Figure 33).
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Figure 33: Businesses interested/not interested in EE and RE

Among businesses interested in RE and EE the most common reason cited was saving money, followed closely
by concern for the environment (Figure 34). Interest in generating their own energy and improving energy
efficiency also featured and carbon reduction was mentioned by 3 businesses. A few businesses felt that it
would improve the building/working environment and at least one that it would be good for Corporate Social
Responsibility (CSR). The most commonly cited barriers were the limited number options for improvements
because of the building characteristics and the potential costs. There was also concern about the remaining
time on the lease or because of uncertainty around the future of the business. Of the 24 businesses who
leased premises, 19 said that the landlord would potentially be interested in EE or RE.

Figure 34: Business motivation and perceived barriers to RE and EE

8.2.2 Business rates
Business rates are calculated by applying a multiplier to the rateable value of the property and then deducting
any reliefs that apply. The current multiplier is 50.4 pence in the pound (50.4%) although this is reduced for
small businesses (those where the rateable value of the property is between £15,000–51,000) to 49.1 pence in
the pound. The rates paid by businesses in the sample before discounts are illustrated in Figure 35. The
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majority of businesses fall into the £5-10k or £10-20k categories (17 and 18 businesses respectively), with two
choosing not to answer (no response, ‘n/r’).

Figure 35: Annual business rates paid by businesses in the sample

Businesses may be eligible for a range of discounts including:









Small Business Rate Relief
Rural Rate Relief
Charitable Rate Relief
Enterprise Zones
Exempted Buildings and Empty Buildings Relief
Hardship Relief
Transitional Relief
Retail Discount

Of the businesses who responded, 19 received no discounts at all while 24 businesses received some kind of
discount (Table 5). Small Business Rate Relief was the most common discount followed by Rural Rate Relief
with at least 1 business eligible for Transitional Relief26.
Table 5: Numbers of businesses in the sample in receipt of relief and reductions on their business rates
Business rates
before discount
£1-2k

Small Business
Rate Relief

Retail Discount

Transitional
Rate Relief

2

None (no
response)
1 (1)

£2-3k

26

Rural Rate Relief

1

£5-10k

6

5

£10-20k

5

3

>£20k

1

1

Total

14

9

6
1

10 (1)
2

1

For details of individual schemes see:
https://eastdevon.gov.uk/business-rates/business-rates-reliefs-and-reductions/
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1

21

8.2.3 Business Premises
The majority of business premises (21) were built before 1970 and 15 were built after while 9 businesses either
didn’t know or failed to respond (‘dk’) (Figure 36).

Figure 36: Approximate year of construction of buildings for businesses in the sample

Cavity wall construction became commonplace in the UK in the period between the wars but it wasn’t until the
1970s that insulating the cavity became the norm. By the 1990s cavity wall insulation was compulsory. Most of
the premises in the sample are described as being either solid brick or stone (Figure 37) which from an energy
efficiency perspective places many of the buildings in the ‘hard-to-treat’ category. The cost of retrofit in such
cases can be expected to be higher, acting as a barrier in the absence of other incentives or legislation. Steel
framed buildings incorporate a range of other construction materials such as timber and brick/block and can
encompass a wide range of uses. Within the sample steel framed buildings were used as workshops, offices and
retail space.

Figure 37: Types of building construction among businesses in the sample
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8.2.4 Central Heating and Energy Efficiency
A central heating system was installed in 23 of the business (Figure 38) with gas boilers providing the main
source of heat. A couple of premises had LPG or oil fired central heating but there were no incidences of low
carbon heating systems (ASHP, GSHP or biomass).

Figure 38: Central heating systems installed in business in the sample

Almost half (11) of the central heating systems were estimated to be less than 10 years old (Figure 39) and
would be unlikely candidates for complete replacement. Many gas systems (and all of the oil systems) were
thought to be more than 15 years old. At this age most systems would benefit from replacement or at least
upgraded controls.

Figure 39: Estimated age of central heating systems in the sample

The main heat emitters in the majority of systems were radiators while three premises included some
underfloor heating, although only one used underfloor heating exclusively. All underfloor heating was run in
conjunction with a gas boiler rather than a heat pump. Most business used additional sources of heat (Figure
40). Portable electric and gas heaters were common in all businesses, possibly due to the range of conditioned
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and unconditioned spaces (e.g. workshops, storage). Electric storage heating was common in buildings without
central heating.

Figure 40: Additional heat sources used by businesses with and without central heating

At least 21 businesses out of the 45 had no insulation or did not know whether their cavities and lofts were
insulated. More business said they had cavity wall insulation than said they had cavity walls which may be due
to buildings with different types of construction (e.g. steel frame with brick/block infill).

Figure 41: Energy efficiency measures in the businesses in the sample

Asked to consider whether a range of particular EE measures might be appropriate at their premises, loft
insulation and improved boiler controls were the most popular options (Figure 42). Many businesses (16) were
uncertain about one or more of these technologies while a number of others failed to respond (12) which
indicates that there may be a case to make for improving information and engagement on energy efficiency.
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Figure 42: EE measures thought to be suitable by businesses

8.2.5 Renewable Energy
The appetite for generating energy is often said to be greater than that for conserving it and, like households,
businesses did respond in greater numbers over RE technologies than they did for EE measures. Very few of the
businesses currently have any form of renewable energy generation, three businesses in the sample had
photovoltaic panels, while one had solar thermal panels as well.
Asked whether they would be interested in installing different RE technologies 33 out of 45 businesses thought
they might be able to install PV at their premises and 25 felt that battery storage would also provide some
benefit. That most businesses were interested in PV is not surprising, it is by now a well-established technology
and comparatively easy to install. Battery systems are receiving more attention in the media and the concept of
increased self-consumption is attractive, however the indications are that commercial arguments are currently
poor for the majority of small storage systems and this may lead to concerns over miss-selling.
Interest in solar thermal (ST) hot water systems is often based on overestimating how much energy
expenditure is due to typical hand washing/kitchen hot water. With these usages payback periods for ST are
likely to extend well beyond what many businesses might consider reasonable. Nevertheless ST systems are
robust and virtually maintenance free, although the installation can be more disruptive than for PV. Businesses
with particularly large hot water requirements or process heating/pre-heat may find the financial case is easier
to make.
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Figure 43: RE measures thought to be suitable by businesses

Government policy on decarbonising heat is heavily dependent on the switch to electric heating through heat
pumps (HP) and 12 businesses expressed an interest in this technology. Among this group the only two
premises were of cavity wall construction and there appeared to be only basic energy efficiency measures in
place (loft insulation and double glazing). Three buildings were constructed pre-1900. In cases such as these
businesses would need to implement considerable fabric upgrades to improve the thermal performance of
their buildings before considering HPs. Heat pumps in poorly insulated buildings develop a low Coefficient of
Performance (COP), can be expensive to run and limit opportunities for carbon saving.
Interest in wind and hydropower was on a par with HPs although the success of these technologies is very sitespecific. The longer lead times, planning requirements and relatively high capital costs could also make their
inclusion within a business rates/council tax scheme more complicated.
8.2.6 Energy expenditure
Most business in the sample (34) provided estimates of their annual energy expenditure. The mean of the
sample was £9,948 although this is somewhat skewed by large outliers. The median annual expenditure was
much lower at £5,000. The distribution is illustrated in the histogram in Figure 44 which is plotted with variable
bin widths representing annual expenditure against the frequency density27.

27

In these plots frequency is represented by the area rather than the height of the bars. In the £2k–4k bin the ‘bin width’
is 2 while the frequency density is 4. This therefore represents 8 businesses.
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Figure 44:.Distribution of estimated annual energy expenditure for businesses in the sample

The total annual energy expenditure from the 34 business who responded was approximately £340,000 which
is broken down by fuel in Figure 45. Businesses spent much more on electricity (£266,000) than on gas
(£52,000) with small amounts on oil and LPG (£8,300 and £12,000 respectively).

Figure 45: Annual energy expenditure by fuel by businesses in the sample

Expenditure on fuel has been used to estimate the energy related carbon emissions for businesses in the
sample. The conversion to consumption units is based on BEIS gas and electricity prices in the non-domestic
sector28. Costs for heating oil are based on BEIS domestic price indices29 and LPG from the Energy Saving
Trust30. The conversion to CO2e was done using the latest government GHG conversion factors (2019)31. Prices
and carbon factors are summarised in Table 6.

28

www.gov.uk/government/statistical-data-sets/gas-and-electricity-prices-in-the-non-domestic-sector
www.gov.uk/government/statistical-data-sets/monthly-domestic-energy-price-stastics
30
https://energysavingtrust.org.uk/about-us/our-calculations
31
www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2019
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Table 6: Unit fuel costs and associated carbon factors
Fuel

Unit cost

2019 GHG factors

Elec*

0.1475

£/kWh

0.2556

kgCO2e/kWh

Gas*

0.0333

£/kWh

0.20428

kgCO2e/kWh

Oil

0.5298

£/litre

2.54042

kgCO2e/litre

LPG

0.0686

£/kWh

0.23029

kgCO2e/kWh

*Electricity and gas prices are provided for different sizes of business.
These are the average of the ‘very small’, ‘small’ and ‘small/medium’
categories.

Annual emissions from electricity are around 460 tonnesCO2e but the unit cost of gas is less than a quarter of
that of electricity while its carbon emissions factor is comparable to that of electricity (80%). The carbon impact
of burning gas is 360 tonnesCO2e which is far greater in comparison to electricity than might be anticipated
from expenditure alone (Figure 46). While business may be primarily concerned about expenditure and
perhaps more likely to be focussed on electricity saving, from a carbon perspective they should be aware of the
contribution to GHG emissions from natural gas and other fossil fuels.

Figure 46:.Estimated carbon emissions from energy among businesses in the sample

8.2.7 Investing in Energy Saving and Renewable Energy
The attitudes of businesses to energy saving are generally more closely aligned to financial outcomes than to
environmental concerns. A number of businesses have stated that they are concerned about financial viability
of making these kinds of investment and general uncertainty (including from Brexit) makes them reluctant to
commit to additional expenditure. Others say that they do not have access to capital.
Businesses with leased premises were asked if they would pay more on their lease if it meant saving money on
energy bills or improving comfort in the working environment. Some businesses (9) were not able to entertain
any increase in the cost of the lease (Figure 47) while 11 businesses said that they would as long as the savings
were greater than the rise in costs (S > C). A smaller group (4) were happy if the savings were at least equal to
the cost increase (S ≥ C). No businesses were prepared to accept savings on energy bills that were lower than
the increase in the cost of their leases.
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Figure 47: Business asked if they would be prepared to pay more for their lease

Business that were able to install EE and RE at their premises were asked how much capital they might be
prepared to invest and over what period they might expect to recover those costs (if at all). Of the businesses
that responded, four would not spend any money at all (Figure 48) and four would not spend more than
£1,000. At this level of investment only the most basic measures would be likely to be able to be installed. Four
businesses said they would spend between £5,000–10,000 and two would spend more than £10,000. With this
amount of capital these businesses would be in a much better position to improve energy consumption and
provision in their buildings. However many businesses (18) expected investment in EE and RE to provide a
simple payback in less than 5 years and while this may be possible with some technologies (e.g. loft insulation,
cavity wall insulation, optimised heating controls, LED lighting) it could easily limit the options available. All but
one of the businesses expected to see a return on their investment within 10 years.

Figure 48: Capital businesses were prepared to invest and the time expected to recover the investment

Almost all (25) business who responded said they would be more likely to invest in EE and RE if they were
offered support through a discount in their business rates, while only two said they would not.
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Businesses were asked a hypothetical question about investing £10,000 on EE and/or RE on the premise that it
would save them £500 a year on their energy bills and that they might qualify for a discount on their Business
Rates. A range of Business Rate relief was offered, from 10% to 50% of the capital cost, with the discount
applied over three years. For example a 30% discount on £10,000 of capital spend would be £3,000 which
would be recovered though relief on Council Tax of £1,000 for the next 3 years.
None of the 12 businesses that responded were persuaded by the offer of relief amounting up to 20% of the
capital (Figure 49).

Figure 49: Likelihood of businesses to invest £10k on EE and RE with support from Council Tax relief

Once the amount of relief reached 30% some businesses were less dismissive but only one considered it ‘quite
likely’ that they would be interested. At 40% relief at least half of the group that responded considered this a
worthwhile investment and with relief amounting to 50% of the capital cost, 8 out of 12 businesses said they
were likely to make the investment.
In this hypothetical scenario with 50% relief on the capital, the net cashflow would become zero after 10 years.
Many energy retrofit projects will take longer than this to provide a simple payback and smaller businesses who
rely on simple payback calculations to make investment decisions may be deterred. If the scenario above were
considered over 15 years (Table 7) the net cash flow becomes positive at a lower rate of relief (30%). With
capital expenditure projects it is common to can make decisions based on the Net Present Value (NPV) and in
this example the Internal Rate of Return (IRR)32 becomes positive with a relief rate of 30%. As the ratio of
energy savings to initial capital outlay is the same in this example and in the example given to households the
IRR will be the same for both.

32

IRR is the discount rate at with the NPV becomes zero.
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Table 7: Internal rates of return for a £10,000 capital investment over a period of 15 years
Annual relief paid
for 3 years

Relief as percentage
of capital

Annual energy
saving over 15 years

Sum of cash flow
after 15 years

IRR over 15 years

£333

10%

£500

-£1,500

-2.14%

£667

20%

£500

-£500

-0.75%

£1,000

30%

£500

£500

0.79%

£1,333

40%

£500

£1,500

2.5%

£1,667

50%

£500

£2,500

4.39%

The business sample was much smaller than the household group but it took a higher discount (40%) to gain
the interest of half of the businesses rather than the 30% discount for households. It may be that the
businesses are more likely to have less flexibility in their investment rules or simply that the householders are
more persuaded by environmental arguments (or at least the social rules surrounding them). It could also be
the non-financial benefits are more immediate and tangible to an individual than to a company.
8.2.8 Summary of Business Survey
Non-domestic buildings in East Devon span a wide range of construction types and buildings from different
periods, many built before 1900. Major energy retrofits, particularly on older buildings, are likely to entail
expenditure running in to tens of thousands of pounds and simple paybacks of less than 10 years are probably
unrealistic in most cases. Different circumstances mean that few of the businesses who responded find
themselves able to consider financial planning plan beyond five years let alone ten years or more.
Better appreciation of environmental benefits and improved working environments may be persuasive for
some businesses but these benefits are difficult to quantify in financial or business planning terms. In some
sectors (e.g. tourism) high levels of CSR may offer some commercial advantages but in others green credentials
might be expected to pay for themselves.
A high proportion of businesses were unsure about the construction of their buildings and the suitability of
some EE measures and RE technologies. Given the limited amounts that many are prepared to invest and the
expectation for simple payback within a relatively short time it may be prudent to promote energy advice and
good energy management practices33 or surveys from recognised providers.
Lots of business expressed an interest in PV and even though the commercial case for PV was much stronger
when the Feed-In Tariff (FIT) scheme was active (tariffs were designed to give a return on investment of 7–9%)
few East Devon businesses decided to take advantage. Without government support the case for PV is
somewhat weaker, returns are dependent on high levels of self-consumption and an array that is appropriately
sized relative to electricity consumption patterns. The best case scenario for an installation would require 100%
self-consumption of generated electricity which would give a simple payback of about 8.5 years for a typical
array in Honiton (for example). At anything under77% self-consumption the simple payback would be longer
than 10 years even with some form of tariff paid on exports. The Smart Export Guarantee (SEG) which came
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For example the Carbon Trust has free publications on building fabric, energy saving and commissioning EE projects
- www.carbontrust.com/resources/better-business-guide-to-energy-saving
- www.carbontrust.com/resources/building-fabric-guide
- www.carbontrust.com/resources/commissioning-an-energy-efficiency-project
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into force on January 1st 2020 places an obligation on energy suppliers to provide an export tariff, these
currently range from 1.5–5.6 p/kWh34.
Given the shift in the economics of PV the popularity of battery storage is interesting because the commercial
case for battery deployment is more complex than some reporting might indicate and rates of return in many
cases can be poor and can easily extend the (simple) payback for a PV/storage system beyond 25 years if they
are not properly optimised. Consumers and businesses nonetheless seem to be attracted to the idea of selfsufficiency when it comes to energy. Those also investing in electric vehicles (EVs) may be in a good position to
take advantage of storage, while others may place more value the environmental or carbon saving aspects.
Low-to-zero adoption rates among businesses in East Devon suggest that the economic hurdles have yet to be
overcome.
Businesses are understandably concerned about the future, directly or indirectly uncertainty has been a key
feature of the years since the referendum on EU membership. Business security has been further undermined
by the outbreak of COVID-19 and in the coming months businesses will be focussed on core activities and on
survival rather than investments in energy. Recent support packages including a one-year suspension of
business rates for all premises with a rateable value under £51,00035 which would clearly need to be taken into
account if the pilot scheme was to proceed.
Beyond the immediate COVID-19 crisis the proposed Council Tax relief scheme provides some means of derisking EE/RE investment and additional funding could help to reduce the payback periods and expand the
range of technologies that business feel able to consider. In principle the concept appears to have been well
received by businesses (as might any offer of support) even if in practice many would require significant
proportion of the investment to be funded. The interaction with other Council Tax discounts would also need
to be considered as 12 of the 25 businesses who were attracted to the scheme are already in receipt of some
relief (small business, retail and rural). If financial benefits remain limited (or at least poorly understood) the
main incentive will remain compliance with legislation.

9 Assessing Potential Costs and Carbon Savings
Analysis of potential carbon benefit and costs is based only on the survey data from households. Low return
rates from the business survey and difficulty in making general assumptions about the nature of the business
premises, which are very different from one another, means that an assessment of adoption rates and carbon
savings from the Business Rates scheme is likely to yield results with low reliability. It may be that a different
approach is required to engage businesses, alternatively more emphasis could be put on influencing building
owners or landlords.
From the 151 respondents who completed the household survey 17 were in rented accommodation and have
not been considered further, the experience of the Green Deal indicates that tenants are mostly reluctant to
pay for improvements on a property they don’t own, even if benefits from lower bills may eventually accrue to
them. Of the 17 respondents who rented, 6 felt their landlords might be amenable to improving energy
efficiency.
Generic data based on the costs and savings for various technologies in typical property types is available from
the Energy Savings Trust (EST)36. Relevant data from the survey has been used in conjunction with the EST data
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Source: www.solar-trade.org.uk/seg/
www.gov.uk/government/publications/guidance-to-employers-and-businesses-about-covid-19/covid-19-support-forbusinesses
36
https://energysavingtrust.org.uk/
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to apportion costs and CO2e savings to those households who have expressed an interest in these technologies.
The EST data has been supplemented, largely with government sources, to fill in gaps. This includes a 2017
review of retrofit costs for BEIS37 which has more detail and is based on a survey of installers as well as other
studies (including those by the EST). Government also maintains a record of the average cost of RHI
technologies38 which include heat pumps, biomass and solar thermal. The cost of installing solar photovoltaic
(PV) through the Feed-In Tariff (FIT) was also monitored up until March 2020 when the scheme ended39.
Deployment of PV has also been monitored by BEIS40.
The cost of providing subsidies and the final carbon savings will depend on adoption rates and it cannot be
assumed that people will act as they say they will in a survey. It was clear from the survey responses on the
willingness to spend money and expected rates of return that many could or should already invest in EE and RE.
Adoption rates were generally lower than the preparedness to spend. It may be that awareness of the costs of
installing EE and RE is low or that other barriers (such as inconvenience or disruption) are deemed to be more
important. The results of the costs and carbon savings must therefore be seen as indicative and attempts to
extrapolate beyond this self-selecting sample should be done with caution and carry appropriate caveats.
There is evidence that some technologies, particularly ‘visible’ ones such as PV develop in clusters as
neighbours share positive experiences and it is possible that a council tax orientated scheme could generate
additional local interest as awareness of the scheme grew. Incentivising the adoption of measures through
support that can be sustained over a longer period of time will be more likely to attract households at key
trigger points such as moving house, renovating or decorating where the marginal inconvenience is minimised.
Schemes aimed at addressing fuel poverty such as ECO have often funded gas boiler replacements and new ‘A’
rated boilers can lead to cost (and CO2e) savings when displacing older boilers. The primary aim of the Council
Tax scheme however will be carbon reduction and installing fossil boilers locks in future emissions for another
15 years or more. Over this period the carbon intensity of the grid will continue to fall increasing the number
of homes where heating with electricity will lead to lower emissions. Where households have suggested that
boiler replacement is something they would be interested in it is assumed that only low carbon technologies
would be supported. In the majority of cases this would mean heat pumps. The cost of installing air/ground
source heat pumps ranges between £8,000–£12,000 for typical homes and a Council Tax scheme of the kind
proposed will provide insufficient incentive on its own. The cost and potential carbon saving of replacing all of
the boilers older than 10–15 years has therefore been estimated separately in Section 9.4.
Some households suggested that they would be interested in replacement windows however the return on
investment from an energy performance perspective alone is generally poor so they are often excluded from
financial incentive schemes. There are other good reasons for replacing windows including general
maintenance, soundproofing as well as energy saving but in keeping with other schemes it is assumed that
replacement windows would not be a priority in the Council Tax scheme.

9.1 Energy Efficiency Technologies and Preferences
Households were asked which EE and RE technologies they felt would be appropriate for their homes and how
much they would be prepared or able to spend. Although many households said that they were motivated by
environmental concerns fewer were specific about carbon saving. Saving money was the second most
frequently cited reason for interest in EE and RE so simple payback calculations for each technology have been
used to prioritise the likely choices within the individual spending budgets. For EE technologies average costs
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www.gov.uk/government/publications/domestic-cost-assumptions-what-does-it-cost-to-retrofit-homes
www.gov.uk/government/statistics/rhi-monthly-deployment-data-december-2019-annual-edition
39
www.gov.uk/government/statistics/solar-pv-cost-data
40
www.gov.uk/government/statistics/solar-photovoltaics-deployment
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for measures were taken from the 2017 BEIS study while average annual savings were drawn from the EST
website. For RE technologies BEIS data was used, PV costs are given as £1,458/kW for a 0–4kW array which
represents 92% of all domestic installations. PV saving calculations assume 1,050 kWh/kW of installed
capacity41 and that 50% of all generation is consumed in the home in line with assumptions under the Feed-In
Tariff. Also included are payments under the Smart Export Guarantee (SEG) of £0.05/kWh for exported
electricity42. Solar thermal costs are estimated at £4,500 for a <5 kW installation, this covers 96% of all
domestic solar thermal installed under the RHI. EST savings for solar thermal are given for the fuels displaced
and average at £74 per year. Domestic hot water (DHW) use is notoriously hard to determine and can vary
enormously between households. A summary of the simple payback assumptions used to prioritise adoption
of measures for the calculation is shown in Table 8.
Table 8. Simple payback assumptions in years for technologies considered in the survey of households

House type
Detached
Semi
Mid terrace
Bungalow
Flat
Average

Roof and
loft
insulation
1.58
2.00
2.11
1.79
1.87

Cavity wall
insulation
2.00
2.64
3.39
3.83
3.83
3.14

Smart
heating
controls

4.67

Simple payback in years
Roof and
loft
insulation
Under floor
(top-up)
insulation
11.60
12.00
17.14
16.67
19.17
18.33
14.74
12.86
15.66
11.60
14.96

Solar PV
panels

22.65

Solid wall
insulation
(external)
28.93
36.00
49.31
71.00
57.14
48.48

Solar
thermal
panels

63.38

In terms of prioritising measures the simple payback figures align well with the carbon saving potential. A
combination of EST savings figures and BEIS costs were used to confirm this for the figures in Table 9.
Table 9. Estimated carbon savings per £ for technologies considered in the survey

House type
Detached
Semi
Mid terrace
Bungalow
Flat
Average

Roof and
loft
insulation
2.63
2.03
1.93
2.29
2.22

Cavity wall
insulation
2.05
1.60
1.23
1.11
1.09
1.42

Carbon saving in kgCO2e/£ installed
Roof and
Smart
loft
heating
insulation
Under floor
Solar PV
controls
(top-up)
insulation
panels
0.33
0.34
0.23
0.25
0.22
0.22
0.29
0.28
1.11
0.26
0.27
0.20

Solid wall
insulation
(external)
0.14
0.11
0.08
0.06
0.07
0.09

Solar
thermal
panels

0.07

It is not unusual for households to prioritise generation technologies such as PV over energy efficiency even
when the cost and carbon savings are inferior, so it important for the Council Tax scheme to redress the
balance and prioritise carbon saving wherever possible. This generally requires basic energy efficiency
measures to be deployed before supporting the installation of renewable energy measures.
Loft insulation was present in most homes but completely absent in 17 cases and was considered the top
priority in terms of cost and carbon saving. Some households expressed an interest in loft insulation despite
having indicated that it was installed already, it was assumed therefore that these homes would be candidates
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PVGIS indicates a range of PV outputs in the East Devon Area, ranging from 1,020 kWh/kW inland, up to 1,080 kWh/kw
on the coast.
42
A summary of SEG rates for the main electricity suppliers is maintained by the Solar Trade Association at www.solartrade.org.uk/resource-centre/advice-tips-for-households/smart-export-guarantee/
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for top-up insulation which is inexpensive but provides less benefit. Most homes with cavity walls were already
insulated leaving just 18 cases where it was still required. Some homes directly expressed a reluctance to
install cavity wall insulation due to concerns over damp which can occur in areas where exposure to wind
driven rain is a problem43. As much of East Devon lies in a high risk area (Figure 50) cavity wall insulation has
not been applied to any household that did not express an interest even though modern polystyrene bead
systems can be effective in some cases. Few households were aware of the potential for underfloor insulation
so all homes with wooden floorboards on the ground floor were included as being potentially suitable.

Figure 50. Exposure Zones from the NHBC 2020 Standards

Smart heating controls were of interest to 32 households and there is an argument to be made that a new
controller could ‘extend the life’ of an existing fossil fuelled boiler thus locking in future emissions. However
the controller itself could be used in conjunction with other heating technologies and has been included in this
part of the analysis as it is relatively inexpensive (under £300) and can usually be fitted within a day or so.
Calculations for solid wall insulation (SWI) are based on external rather than internal systems as they are more
common and provide similar benefits. External SWI is also arguably less disruptive and does not impinge on the
internal living space. SWI has been considered where the occupants have expressed an interest and where the
primary construction is solid brick or stone. The hydrostatic and thermal performance of houses with cob walls
is especially complicated and internal/external SWI may be inappropriate for technical reasons or not allowed
because the property is listed. Cob walled buildings were therefore excluded from consideration for SWI.
Solar PV panels installed under the FIT were designed to provide a simple payback in around 7 years. Panel
prices have reduced dramatically over the past 10 years but post FIT the returns are less attractive, even when
the SEG is considered simple payback is likely to exceed 20 years unless a high percentage of PV generation is
consumed within the home. For the purposes of the analysis PV system capacities were decided on the basis of
house type, smaller terraced homes were allocated 2 kW systems (8 × 250 W panels), semi-detached houses
and bungalows 3 kW (12 × 250 W panels) and detached homes 4 kW (16 × 250 W panels).
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See NHBC Standards 2020 (6.1.6 Exposure) - https://nhbc-standards.co.uk/
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Domestic battery systems were excluded from the analysis as the cost savings are currently marginal, EST
estimate costs range from £4,000 to £6,000 for a fully integrated 4 kWh battery system. This may change in
the future as production costs come down and the value of self-consumption and electricity storage increases.
This is increasingly likely as we transition to more electrified heating and transport systems. The extent to
which domestic batteries increase self-consumption depends on the relative size of the array and battery
system and is additionally complicated by the behaviour and consumption patterns of the occupants. From a
carbon perspective, benefit from grid connected solar PV is delivered whether the solar electricity is consumed
or exported (network losses and overheads aside) so the main benefit to the consumer is in avoiding costs of
imported electricity.
With both solar PV and solar thermal panels the measures were allocated to those who either expressed an
interest or were ‘unsure’. The decision was made on the basis that other than north facing homes most can
accommodate some PV and that household doubts could be related to other concerns such as cost. It was
noticeable that a number of households had expressed an interest in solar thermal but not in solar PV, there
could be many reasons for this but misconceptions over the relative costs and carbon benefits of the two
systems seems likely. It was decided that homes interested in solar thermal should be offered solar PV in the
first instance and solar thermal afterwards, providing the roof space was be adequate. For practical purposes
then terraced homes were excluded from having both solar PV and solar thermal panels. Some respondents
with existing PV systems were also interested in solar thermal and these were also included providing the roof
space was deemed adequate.
While there was interest from 30–40 households, wind and hydro were also excluded from the carbon analysis.
The relatively limited sums available and the high cost and difficulties with planning and permitting for wind
and hydro mean that these technologies are unlikely to be funded. Estimating generating capacities and
capacity factors is also problematic given the bespoke nature of these installations.
Heat pumps are expected to play an important role in decarbonising UK heating although the rates of adoption
have generally been disappointing, even with RHI support. This is partly due to the costs which can be £8,000–
£12,000 (compared to £2,000–£3,000) for a new gas or oil boiler and partly due to unfamiliarity with a ‘new’
technology. Other requirements such as upgraded insulation and/or oversized radiators/underfloor heating
can also be barriers. The high costs and limited funds available through a Council Tax scheme combined with
uncertainty and the low probability of adoption in the modelling means that despite interest from 30–40
respondents, heat pumps are excluded from this part of the analysis. A separate section looking at the
potential for heat pumps as replacements for older boilers among this group of respondents is provided in
Section 9.4.
Applying the filters and caveats described above, 99 out of 151 households either expressed interest directly or
were deemed as suitable for the EE and RE measures under consideration.
A summary of the numbers of households considered for each of the measures is shown in Figure 51. This
represents interest or suitability for the measures before consideration of the amount of money each
household was prepared to invest or the effect of subsidies. All of the above were subsequently subjected to
cost and subsidy constraints as described in Section 9.2.
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Figure 51. Number of households considered for each measure

9.2 Calculation Methodology
For the purposes of this analysis the available measures are prioritised on the basis of simple payback as
illustrated in Table 8 but capped at the maximum investment that individual households said that they were
prepared to make (Question 34). The effect of providing subsidies amounting to 10–50% of the total cost was
then examined to see how much additional investment and carbon saving might be possible. The maximum
subsidy for the scheme is notionally capped at capped at £5,000, although in practice the maximum amount of
subsidy cannot exceed 100% of the council tax bill.
There are a number of households who already receive discounts or are exempted from paying council tax
which would limit the amount of discount available to be given for EE and RE. Of the 99 households who
expressed an interest in measures, 70 were in receipt of some form of council tax relief. Discounts can range
from between 25% to 50% of the total bill or may be means tested. In some cases the Council Tax rate may be
dropped by a single band. As a result of the uncertainty and complexity of applying the effect of discounted
council tax bills it was assumed that a full discount would be available. While this is less than satisfactory it
means that the analysis will provide an upper bound on the cost of providing the subsidy. If more detailed
modelling was to be carried out in the future and anonymised data on the discounts received was available this
estimate could be refined. It has already been noted that survey respondents in the Exe Valley are atypical of
the UK as a whole and on balance applying a blanket discount across the whole group would provide a less
certain result.
Having determined which EE and RE technologies are either of interest or appropriate for each household they
were combined into a 151 × 8 matrix representing every household in the survey and every technology of
interest. The next step was to apply costs which were broken down from government and EST sources for each
of the 8 shortlisted technologies and for each of the 5 types of property. The estimated costs are summarised
by order of priority in Table 10.
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Table 10. Estimated costs for EE and RE technologies for each of the 5 property types

Property type
Detached
Semi
Mid terrace
Bungalow
Flat

Roof and
loft
insulation
395
300
375
285
-

Cavity wall
insulation
610
475
390
460
345

Estimated costs of installation (£)
Roof and
Smart
loft
heating
insulation
Under floor
Solar PV
controls
(top-up)
insulation
panels
280
290
900
5,832
280
240
750
4,374
280
230
550
2,916
280
280
900
4,374
280
-

Solid wall
insulation
(external)
10,850
8,100
7,150
10,650
6,000

Solar
thermal
panels
4,500
4,500
4,500
4,500
-

Multiplying the ‘interested’ matrix by the ‘cost’ matrix for each property type gives a matrix complete with all
the costs of the technologies for each property. The cost matrix is already prioritised according the simple
payback/carbon saving so by taking the cumulative cost of successive columns and comparing with the
maximum amount that the household is prepared to spend it is possible to see at what point the spending limit
is reached and which technologies can be afforded within the available budget.
Subsidies were considered in increments from 10% to 50% in Question 40 of the household survey and there
was evidence that subsidies in the order of 40% to 50% would be required to persuade households to act. The
response was broadly consistent with answers to Question 35 where the majority of respondents felt they
were unlikely to act unless a simple payback period of under 5 years was achievable.
The costs matrix was reduced in 10% increments down to 50% and the affordability of each of the technologies
was re-evaluated at each stage to see where additional measures might become available. The maximum
subsidies for each household were determined from the midpoints of the range of council tax bills and cost
reductions were capped at this amount (none of the properties in the sample exceed the upper £5,000 subsidy
limit). The number of measures implemented at each stage is summarised in Table 11.
Table 11. Measures available within maximum spending limits for different levels of subsidy

Subsidy level
No subsidy
10%
20%
30%
40%
50%

Roof and
loft
insulation
8
8
8
8
8
8

Number of measures available within individual spending limits
Roof and
Smart
loft
Solid wall
Cavity wall
heating
insulation
Under floor
Solar PV
insulation
insulation
controls
(top-up)
insulation
panels
(external)
14
28
37
9
28
1
14
28
37
9
29
1
14
28
37
10
29
2
14
28
37
10
34
2
14
28
37
10
41
2
14
28
37
9
28
1

Solar
thermal
panels
13
13
24
27
27
13

It is immediately apparent from Table 11 that many households could or should install measures without
subsidy as they can clearly do so within their own declared maximum spending limits. That households have
not installed these measures may be due to a lack of awareness of the costs or due to inconvenience or
potential disruption. It may also be that households don’t feel that there is sufficient value for money and that
subsidies of 30% to 50% are needed to promote a response as was seen in answers to Question 40. The overall
responses to subsidies in terms of the likelihood of investing in EE and RE from Figure 30 (Question 40) are
summarised in Table 12.
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Table 12. Summary of positive responses to subsidies

Subsidy level
10%
20%
30%
40%
50%

Total number of responses: 127
Fairly likely
Very likely
Sum of
to invest in
to invest in
positive
EE/RE
EE/RE
responses
12
7
19
22
8
30
37
22
59
36
39
75
23
77
100

Positive
response
rate
15.0%
23.6%
46.5%
59.1%
78.7%

It may be tempting to look at the first three rows of Table 11 and come to the conclusion that little or no
subsidy is required, but it should be remembered that this is an indication of affordability within declared
spending limits rather than the desire or commitment to act. From Table 12 it can be seen that the likelihood
of completing investments in EE and RE varies between 15% for a 10% subsidy and up to 79% for a 50%
subsidy. Using the detailed responses from the household survey the individual household hurdle rates have
been applied to the components of Table 11 to give a revised table showing uptake of the number of measures
deployed (Table 13) under each subsidy rate.
Table 13. Revised measures installed accounting for individual budgets and responses to a range of subsidies

Subsidy level
10%
20%
30%
40%
50%

Roof and
loft
insulation
0
2
4
6
7

Cavity wall
insulation
3
4
6
9
11

Investment in EE and RE resulting from different subsidies (£)
Roof and
Smart
loft
Solid wall
heating
insulation
Under floor
Solar PV
insulation
controls
(top-up)
insulation
panels
(external)
6
6
1
4
0
11
10
3
9
0
17
20
6
19
0
22
25
7
27
0
28
34
9
36
2

Solar
thermal
panels
3
5
15
20
25

Total
measures
23
44
87
116
152

Increasing the rate of subsidy sees the total number of measures installed increase from 23 to 152. The
increase is less pronounced for SWI, loft insulation, under floor insulation and cavity wall insulation but is quite
marked for solar PV, top-up loft insulation, smart heating controls and solar thermal.

9.3 CO2 Savings and Scheme Costs
Table 13 provides a basis on which to calculate the total investment in EE and RE (Table 14), the cost of
providing subsidies (Table 15) and the associated carbon savings for subsidies over the 10% to 50% range
(Table 17).
Table 14. Investment in EE and RE accounting for individual budgets and responses to a range of subsidies

Subsidy level
10%
20%
30%
40%
50%

Roof and
loft
insulation
0
695
1,375
2,070
2,355

Cavity wall
insulation
1,695
2,170
3,255
4,600
5,535

Investment in EE and RE resulting from different subsidies (£)
Roof and
Smart
loft
Solid wall
heating
insulation
Under floor
Solar PV
insulation
controls
(top-up)
insulation
panels
(external)
1,680
1,570
900
16,038
0
3,080
2,670
2,700
43,740
0
4,760
5,390
5,250
91,854
0
6,160
6,660
6,150
129,762
0
7,840
9,200
7,950
176,418
21,500
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Solar
thermal
panels
13,500
22,500
67,500
90,000
112,500

Totals
35,383
77,555
179,384
245,402
343,298

By far the largest increase in investment is for solar PV followed by solar thermal panels, the lower cost items
such as loft insulation are mostly already done within this group so there is little scope for expansion and only a
modest increase in investment. Solid wall insulation remains out of the price range most people even when the
maximum subsidy is applied. Nevertheless much of this money would probably be spent on local installers and
contractors providing additional support for the district.
The existing local authority budget would not be able to meet the cost of providing the subsidies (illustrated in
Table 15) without seeing a corresponding drop in the service it provides. It is therefore expected that any
scheme based on providing discounts through council tax to be fully financed by central government.
Table 15. Cost of providing subsidies for EE and RE measures under different subsidy regimes

Subsidy level
10%
20%
30%
40%
50%

Roof and
loft
insulation
0
139
413
828
1,178

Cavity wall
insulation
170
434
977
1,840
2,768

Cost of providing subsidies for measures (£)
Roof and
Smart
loft
heating
insulation
Under floor
Solar PV
controls
(top-up)
insulation
panels
168
157
90
1,604
616
534
540
8,748
1,428
1,617
1,575
27,556
2,464
2,664
2,460
51,905
3,920
4,600
3,975
88,209

Solid wall
insulation
(external)
0
0
0
0
10,750

Solar
thermal
panels
1,350
4,500
20,250
36,000
56,250

Totals
3,538
15,511
53,815
98,161
171,649

Carbon savings have been calculated for each individual household based on the property type and the fuel
that will be displaced (gas, oil, LPG, electricity, wood pellets or logs). Instead of using the latest carbon factors
from BEIS44 those from the Energy Saving Trust website45 have been used where possible. This is to provide
some consistency with the energy and carbon calculations where energy savings have been derived as they will
be apportioned to carbon via the appropriate fuel factors. Most calculations are based on savings so unit costs
are required rather than the standing charges. A summary of the costs and carbon factors used by EST is given
in Table 16.
Table 16. Fuel costs and carbon factors used by the EST
Natural gas
Unit fuel costs
(£/kWh)
Carbon factors
(kgCO2e/kg)

Oil

Electricity
(standard rate)

LPG

Wood pellets

0.0417

0.0481

0.0719

0.1636

0.0599

0.208

0.298

0.241

0.277

0.01545

The carbon savings associated with all of the measures across the range of subsidy rates is summarised in
Figure 52 and Table 17. It is clear that installing PV has the greatest impact on carbon savings overall especially
at higher rates of subsidy. The potential saving carbon with PV could be greater for this group as many of the
households are at home during the day and could increase their self-consumption beyond 50% of the power
generated. Despite the relatively low number of installations cavity wall insulation provides the second highest
contribution to carbon saving. The low number of installations means that SWI provides the least carbon
savings although the potential would be much higher if it were more affordable.

44
45

www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020
https://energysavingtrust.org.uk/about-us/our-calculations
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Figure 52. Carbon savings associated with EE and RE measures for different rates of subsidy

The data from Figure 52 is displayed in Table 17 and shows the total potential for carbon saving at the highest
level of subsidy is 85,410 kgCO2e. There is a noticeable increase in the carbon saving gradient in Figure 52 at a
subsidy level of 30% which is due to both the increase in adoption rates and the affordability of the
technologies.
Table 17. Carbon savings for all measures at different rates of subsidy

Subsidy level
10%
20%
30%
40%
50%

Roof and
loft
insulation
0
1,995
5,177
7,172
8,567

Carbon savings associated with measures for different rates of subsidy (kgCO2e)
Roof and
Smart
loft
Solid wall
Cavity wall
heating
insulation
Under floor
Solar PV
insulation
insulation
controls
(top-up)
insulation
panels
(external)
3,940
2,184
596
374
3,201
0
4,980
3,987
1,095
1,122
8,726
0
8,292
6,431
2,454
2,382
18,324
0
10,836
8,056
2,885
2,731
25,887
0
12,721
10,110
4,055
3,641
35,194
2,867

Solar
thermal
panels
1,105
1,807
5,257
6,756
8,255

Totals
11,400
23,712
48,317
64,323
85,410

It is usual to consider the cost per tonne for saving carbon so that comparisons can be made with other
initiatives. The calculation should be based on the lifetime costs of the measures but for simplicity it has been
assumed that the useful working life for all of the measures is 15 years. Table 18 combines data from Table 15
and Table 17 to give these metrics for different measures and rates of subsidy.
Table 18. Cost per tonne of saving carbon over a 15 year period under different rates of subsidy

Subsidy level
10%
20%
30%
40%
50%

Roof and
loft
insulation
4.6
5.3
7.7
9.2

Costs per tonne of saving carbon with at different rates of subsidy (£/tonneCO2e)
Roof and
Smart
loft
Solid wall
Cavity wall
heating
insulation
Under floor
Solar PV
insulation
insulation
controls
(top-up)
insulation
panels
(external)
2.9
5.1
17.6
16.0
33.4
5.8
10.3
32.5
32.1
66.8
7.9
14.8
43.9
44.1
100.3
11.3
20.4
61.6
60.1
133.7
14.5
25.8
75.6
72.8
167.1
250.0

Solar
thermal
panels
81.4
166.0
256.8
355.2
454.3

The cost of the carbon in the Council Tax scheme ranges from £20.7/tonneCO2e with a 10% subsidy up to
£134.0/tonneCO2e with a 50% subsidy. While more expensive per tonneCO2e, the higher subsidies provide
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Totals
20.7
43.6
74.3
101.7
134.0

more carbon saving in absolute terms so there is a trade-off to be made between value and total carbon saving.
At the highest subsidy rates the cost per tonne of carbon is dominated by technologies with long payback
periods (solar thermal, SWI and PV), it is notable that solar thermal is particularly expensive due to the
relatively small proportion of heat that goes towards heating water. EST estimate annual savings of £60 to £70
a year when displacing gas, oil or electric heating and in proposals for structures to incentivise clean heat
beyond the RHI, support for solar thermal has been dropped46. The scheme could provide better value for
money by removing support for the worst performing technologies and in a different demographic there may
be more scope for supporting those measures that perform better. There may also be additional value
considered in improving the thermal properties of some homes particularly where the occupants may be
members of vulnerable groups (see Section 10.3).

9.4 Heat Pump Potential
The carbon impact of a switch to heat pumps among this group of respondents is being considered separately
because of the high installation costs and low rates of return. Boiler replacements are not generally initiated as
a way of saving money, many are not replaced unless they fail or are found to be uneconomical or difficult to
repair because of parts availability. Schemes such as the Renewable Heat Incentive (RHI) will provide support
until the end of March 2022 and a replacement ‘Clean Heat’ grant scheme has been proposed to incentivise
heat pump installations from April 2022.
Heat pumps are more likely to be installed in homes which are reasonably energy efficient so the first homes in
this group to be considered are those with cavity walls, they are likely to be newer, have existing central
heating and distribution systems and will be easier to insulate. Replacing the current generation of older
boilers (those more than 10–15 years old) with heat pumps is considered a priority. For simplicity it is assumed
that air source heat pumps (ASHP) will be the main option and that they will perform at the average seasonal
performance factor (SPF) for UK installations which is currently around 3.047 ,meaning that each unit of
electricity can generate three units of heat. If the heat pump is to provide domestic hot water (DHW) then the
SPF can be expected to be lower and a report into heat pump performance within the Renewable Heat
Premium Payment Scheme48 suggests an SPF of 2.65.
The household survey data was filtered to highlight homes with older boilers and properties by type and by the
fuel likely to be displaced. This will be sufficient to calculate CO2 and cost savings for the sample.
Median domestic consumption values for the main property types were drawn from the National Energy
Efficiency Data (NEED) Framework49 to be representative of the relative size of homes in the sample. The
annual heat consumption values are shown in Table 19 and include an allowance of 2% non-heating energy for
use in cooking.
Table 19. NEED energy consumption data for different property types
Property type
Detached
Semi
Mid terrace
Bungalow
Flat
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Annual heating load (kWh)
18,620
13,331
8,918
11,213
7,317

www.gov.uk/government/consultations/future-support-for-low-carbon-heat
See Table 2.6 www.gov.uk/government/statistics/rhi-monthly-deployment-data-december-2019-annual-edition
48
www.gov.uk/government/publications/detailed-analysis-of-data-from-heat-pumps-installed-via-the-renewable-heatpremium-payment-scheme-rhpp
49
www.gov.uk/government/statistical-data-sets/need-table-creator
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The consumption data was combined with unit costs and carbon factors from the EST for each of the fuels to
determine the effect on energy bills and carbon savings for each property type. Note that negative savings in
Table 20 mean that the unit costs are higher with the heat pump (e.g. compared to gas and oil).
Table 20. Effect on energy bills carbon savings of switching to an electric HP from different fuels
0.0417
Property
types
Detached
Semi
Mid terrace
Bungalow
Flat

Gas
-239
-171
-114
-144
-94

Unit fuel costs (£/kWh)
Carbon factors (kgCO2e/kWh)
0.0481
0.0719
0.1636
0.208
0.298
0.241
0.277
Savings on bills (£/year)
Carbon savings (kgCO2e)
Oil
LPG
Elec*
Gas
Oil
LPG
Elec*
-120
323
2031
2,154
3,830
2,768
3,438
-86
232
1457
1,545
2,748
1,986
2,467
-57
155
973
1,032
1,834
1,326
1,647
-72
195
1226
1,300
2,311
1,671
2,075
-47
127
798
846
1,505
1,088
1,351
*Elec refers to homes with direct electric heating such as storage heaters

Without RHI payments heat pump owners moving from gas or oil could find that their energy bills increase. RHI
payments are based on the property’s heat demand listed on an Energy Performance Certificate (EPC) and the
SPF of the heat pump unit. Assuming that the estimated annual heat loads in Table 19 align broadly with the
EPC data then the RHI is calculated as follows:
𝑅𝐻𝐼 = 𝐸𝑃𝐶 × (1 −

1
) ∗ 0.1085
𝑆𝑃𝐹

Where RHI is the annual RHI payment in £;
EPC is the Annual heat load on the EPC in kWh;
SPF is the Seasonal Performance Factor;
And 0.1085 is the RHI rate for ASHP in £/kWh.

The formula shows how RHI payments are designed to cover the ‘renewable portion’ of the heat output, not
the grid electricity it uses to drive the compressors and pumps. Payments for the example in Table 19 with an
SPF of 2.65 are shown in Table 21.
Table 21. Example RHI payments for an ASHP
Property type
Detached
Semi
Mid terrace
Bungalow
Flat

Annual heating load
(kWh)
18,620
13,331
8,918
11,213
7,317

Annual RHI payment
(£)
1,258
903
602
759
494

The domestic RHI payments are guaranteed for a total of 7 years and are sufficient to ensure savings on energy
bills and, depending on the fuel displaced, provide some return on the capital investment.
The survey data was filtered to identify households with older boilers (>10–15 years) and cavity walls and was
subsequently separated out by the heating fuels used on each of the homes. This yielded 51 candidate
properties potentially suitable for boiler replacement with a heat pump. Of the 51 properties, 22 had existing
gas boilers, 15 had oil boilers, 2 used LPG and 12 relied on direct electric heating using storage heaters, electric
radiators etc.
Applying the carbon savings from the right hand side of Table 20 to the filtered survey data indicated that
switching these 51 households to ASHP could yield annual carbon savings of 113,972 kgCO 2e (Table 22).
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Table 22. Carbon savings from a switch to heat pumps in 51 homes by property type
Property type
Detached (18)
Semi (9)
Mid terrace (2)
Bungalow (20)
Flat (2)

Annual carbon savings (kgCO2e)
53,464
18,756
2,064
37,491
2,197

Based on RHI deployment figures, heat pump costs are assumed to be £8,220 for a 6–10 kW unit that would be
suited to flats, smaller terraced houses and bungalows, and £11,500 for an 11–15 kW unit that would be
appropriate for larger semi-detached and detached homes. The total investment in heat pumps would be
£507,780 and assuming the annual carbon saving was maintained over a 15 year working life, while the total
carbon savings would be of the order of 1.7 million tonnesCO2e giving an average carbon cost of
£297/tonneCO2e. In terms of £/tonneCO2e this puts heat pumps somewhere between the SWI and solar
thermal panels in Table 18. If the cost of providing RHI subsidies for 7 years is included in the costs this figure
increases to £494/tonneCO2e over the 15 year period. These figures will improve as the grid continues to
decarbonise and will benefit if installation costs fall as a result of increasing deployment.
Heat pumps remain one of the key technologies to displace fossil fuels and provide low carbon heat in the
future yet low adoption rates, high costs and technical difficulties in the early stages have slowed progress.
While there are still technologies that can provide greater carbon savings for less money it is hard to see how a
low value scheme based on council tax could support heat pumps effectively. It is important to keep
developing opportunities for heat pumps and local authority officers in housing, estates, economy and energy
teams are well placed to offer good advice that is trusted by local people. If central government remains
wedded to heat pumps as a critical technology in the low carbon transition it may be prudent to consider high
profile trials and local demonstrations with local authorities as delivery partners to raise awareness and build
trust in the technology.

10 Pilot scheme design
The responses to the surveys suggest that both Council Tax and Business Rate discounts could have a role in
incentivising households and businesses to invest in EE and RE and provide some guidance for the design of a
pilot scheme.

10.1 Design parameters
The conceptual design was to offer a total amount (£y) of relief from Council Tax up to a maximum amount (£y
max) over 3 years to cover a proportion (x%) of an eligible measure (costing £m). The key local authority inputs
to be determined are x% and £y max.
Analysis of the costs of the relief for Council Tax scheme in 9.3 above, based on a 50% subsidy level and a £y
max of £5,000, shows estimated total costs for the Exe Valley Ward of £172,000 (see Table 15).
Business respondents indicated that they might be prepared to invest up to £10k but, compared to households,
businesses are looking for a shorter payback, generally less than 5 years. Half of the businesses indicated that
they were very likely to invest with 50% relief. A £y max of £5,000 with 50% of measures funded would seem
appropriate. The maximum annual relief of up to £1,667, available for three years, would be attractive to all but
3 of the 43 businesses that provided relevant information in the survey.
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10.2 Uptake
The surveys give some basis for estimating the uptake of EE and RE measures among householders and but it is
less clear for businesses. While the 15% response rate might infer the level of interest in the topics, and this is
perhaps all there is to go on, the levels of response received are also just likely to be typical of many voluntary
public surveys on a variety of topics.
About 60% of householders that responded expressed interest in EE and RE measures (the balance either
didn’t know or did not respond). If this is combined with the response rate perhaps some 9% of households
might have an interest in the scheme. If a pilot was to be run over East Devon50 this would amount to 5,700
households.
The total cost of the pilot Council Tax relief is best calculated from the cost analysis in 9.3 above. Prorating from
the 1,000 homes in the survey to the 65,000 homes in East Devon gives a total Council Tax relief cost of £11.1m
which, at 50%, would fund £22.2m of measures. However, it should be noted that the survey respondents in
the Exe Valley ward contained a high proportion of home owning, mortgage-free, retired people. While this
may be relatively representative of East Devon, in many places this is not typical, so it is possible that this may
be an overestimate of the rate of uptake.
The 5% response rate from businesses combined with the 50% who responded expressed interest in EE and RE
measures indicates that 3% of businesses might take up the pilot scheme. Assuming that eligibility criteria are
the same as in the survey 23 businesses might take up the scheme with a maximum discount of £115k.
However, business appetite for rates relief is anticipated to be very significantly greater than the survey
response rate. If 10% of the currently assumed 830 eligible businesses took up the relief, total relief would
amount to £0.4m funding £0.8m of measures.
Total Council Tax and Business rate relief is estimated at £11.5m funding £23m of measures.

10.3 The role of the NHS
Funding of £22.2m on home energy improvements has the potential to reduce NHS costs in East Devon by
some £10m (see Section 4.3). The NHS has the potential to support the programme by referring venerable
households into the scheme as highlighted by the Committee on Fuel Poverty which, responding to the 2019
consultation on a Fuel Poverty Strategy for England, included social prescribing as a recommended policy to
improve energy efficiency for households in fuel poverty51.
In 2015 NICE published guidance on tackling cold homes followed by a quality standard in 2016 which provides
six quality statements:
Statement 1.

Local populations who are vulnerable to the health problems associated with a cold home are
identified through year-round planning by local health and social care commissioners and
providers.

Statement 2.

Local health and social care commissioners and providers share data to identify people who are
vulnerable to the health problems associated with a cold home.

Statement 3.

People who are vulnerable to the health problems associated with a cold home receive tailored
support with help from a local single point of contact health and housing referral service.

50

The number of households in East Devon in 2020 is taken to be 64,682. Source:
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/house
holdprojectionsforengland
51
The Committee on Fuel Poverty response to BEIS’s Consultation on Fuel Poverty Strategy for England, September 2019
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Statement 4.

People who are vulnerable to the health problems associated with a cold home are asked at
least once a year whether they have difficulty keeping warm at home by their primary or
community healthcare or home care practitioners.

Statement 5.

Hospitals, mental health services and social care services identify people who are vulnerable to
health problems associated with a cold home as part of the admission process.

Statement 6.

People who are vulnerable to the health problems associated with a cold home who will be
discharged to their own home from hospital, or a mental health or social care setting have a
discharge plan that includes ensuring that their home is warm enough.

There are a limited number of social prescribing activities in Devon although these are fragmented and not
always joined up with cold homes and energy efficiency programmes.
Perhaps most importantly there is local evidence that social prescribing is an effective way of engaging
vulnerable people with energy efficiency. Exeter Community Energy’s52 (ECOE) experience shows that 98 NHS
secondary care referrals53 led to 86 home visits (88%). This compared to attendance in a GP surgery waiting
room over a six month period which engaged 23 people and resulted in only 1 home visit (4%).
The local secondary care initiatives have tended to rely on individual staff members at particular institutions
rather than being part of a consistently administered system which might be anticipated from the NICE quality
statements. As a result staff changes and the pressure of other aspects of work can lead to referrals tailing off.
A well-developed process at secondary care institutions across Devon is likely to see significant increase in
referrals.
ECOE’s has had little success with primary care, a finding anecdotally supported by unsuccessful efforts as part
of this study to engage with GP practices adjacent to the Exe Valley Ward but just outside East Devon.
However in East Devon there is an established social prescribing project although it has yet to start referring to
energy efficiency advice. Ways2Wellbeing (W2W) is a two year old social prescribing scheme54. Initially funded
by the RD&E Health Fund, LED Leisure Management Ltd. and Devon Country Council, it is now funded by East
Devon’s Primary Care Networks. Staff are health and wellbeing coaches specialising in motivational
interviewing designed, for example, to give people confidence and/or motivation to address health challenges
through lifestyle changes. W2W has had 1,000 referrals from health professionals in two years from a range of
settings (including GPs, social care workers and community nurses). It has a network of NHS contacts across
East Devon and uses a monthly newsletter to communicate with its referrers across the district. Importantly
W2W shows that social prescribing can work in primary care and can refer people onto other services, where
coaching is not the right service to meet a need. W2W is now aware of the use of social prescribing for cold
homes and of ECOE’s free advice service.
In summary, the evidence suggests that referrals from the NHS to energy advice agencies works. However, the
adoption of widespread and consistent secondary care referral processes is needed. W2W has established
primary care social prescribing and is a pathway for cold home/energy efficiency energy referrals. East Devon is
therefore particularly well placed with referrals already being made from its local secondary care settings and

52

ECOE is an Industrial Provident Society for community benefit which gives free energy advice in Greater Exeter and
Torbay funded by the Local Energy Advice Programme (LEAP).
53
Of the 98 referrals 71 came from an initiative at the Royal Devon and Exeter (RD&E) Hospital and 27 from other NHS
secondary care teams.
54
See www.eastdevonhealth.co.uk/projects/ways-2-wellbeing-social-prescribing/ and
https://vimeo.com/386780626/c73de484c1
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for W2W set to play an important role referring from primary care during the pilot phase. ECOE operates across
East Devon and has confirmed that it can scale up its activities with the provision of funding from LEAP.

10.4 Administration of the schemes
Setting up a pilot scheme would initially require detailed process design and appropriate scheme-specific front
end systems put in place to enable applications and approval of scheme discounts. Legal input will be required
into some aspects of the taxpayer discount terms to tackle fraud and redress and issues such as State Aid for
businesses. Marketing materials and delivery would need to be planned and funded. A funding and delivery
programme would also need to be developed for partner organisations (e.g. LEAP). Once administrative
processes are in place, allocated members of local authority staff would need to be made available to manage
and operate the application and approval processes and coordinate supporting agencies. The local authority
would require additional resources to be able to carry out these activities for which would need to involve
economic development, environment and housing officers to ensure co-ordination with other householder
programmes (e.g. ECO) and business development schemes. For the pilot scheme these add on costs are
estimated at 5% of the funding or £0.6m bringing the total estimated cost of the pilot scheme to £12.1m.
Once the scheme-specific discounts are approved, the simple design of the schemes would be implemented
into billing cycles maintaining consistency with other Council Tax and Business Rate discount schemes and
should therefore be comparably straightforward to incorporate within existing billing systems. Equally there are
standard procedures for local authorities to obtain reimbursement from central Government under a Section
31 Grant. Full grant funding is essential for the schemes to be implemented.
Recipients of tax discounts in a pilot would be subject to random checks by local authority Council Tax and
Business Rate compliance officers.
Financial monitoring would take place throughout the application and approval process using the systems put
in place with additional information added from the billing system to provide a complete picture of the
measures funded and the tax discount provided.
To increase the information yielded by the pilot, funding should be made available for applications to be
followed through in more detail with monitoring of pre and post installation energy data to provide case
studies to publicise the scheme.
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Appendix I

A brief summary of ECO

The Energy Company Obligation or ECO is a legal obligation on larger energy companies to deliver energy
efficiency measures to domestic premises. It applies to energy companies with more than 250,000 customers
or to those who supply specified quantities of gas or electricity over a given period.
ECO has been delivered in three phases:




ECO1 January 2013 to March 2015
ECO2 April 2015 to March 2017 (ECO2t extension to September 2018)
ECO3 December 2018 to March 2022

ECO1 January 2013 to March 2015
There were three main obligations which energy companies were required to meet





Carbon Emissions Reduction Obligation (CERO) focused on insulation measures in hard-to-treat
properties with a target of 20.9 MtCO2 lifetime savings (reduced in December 2013 to 14 MtCO2)
Carbon Saving Community Obligation (CSCO) focused on low income areas with a target of 6.8 MtCO2
lifetime savings, CSCO includes a ‘rural sub-obligation’ where 15% of savings are to be delivered in rural
areas to consumers on particular of benefits
Home Heating Cost Reduction Obligation (HHCRO but also known as the ‘Affordable Warmth’ scheme)
focused on reducing heating costs in vulnerable households with a target of £4.2bn lifetime savings.

Various changes have occurred, largely due to concerns over the costs of delivery which are ultimately passed
down to consumers in energy bills.





Overall, energy companies delivered savings significantly in excess of the ECO targets
A market based trading platform or ‘brokerage’ was introduced to support delivery of the ECO, although
the majority of energy companies delivered obligations through managing agents or direct contracts with
installers rather than using the brokerage mechanism.
The most frequently installed measure type under ECO1 was cavity wall insulation (including hard-totreat cavity wall insulation), followed by loft insulation and boiler replacements.

EC02 April 2015 to March 2017 (ECO2t extension to September 2018)
ECO2 included a sub-obligation for solid wall insulation (SWI) known as the Provisional Solid Wall Minimum
Requirement (PSWMR) which could be met through CERO, CSCO or HHCRO.
It was extended to September 2018, with the extension period referred to as ‘ECO2t’ during which time the
CSCO and its rural sub-obligation were dropped. Instead new sub-obligations were included in in CERO and
HHCRO. The CERO inherited a rural-sub-obligation where 15% of measures had to be delivered in rural areas
while the HHCRO included a requirement to meet a minimum amount of heat through replacement gas boilers.
From April 2017 energy suppliers were able achieve up to 10% of their HHCRO by installing energy saving
measures in households declared eligible by Local Authorities. This was a response to the number of low
income households and those people experiencing fuel poverty who were not in receipt of qualifying benefits.
Local Authorities effectively set their own ‘Flexible Eligibility’ criteria, typically on the basis of:
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Health (including cardiovascular, respiratory diseases, cancer, diabetes and permanent disabilities)
Age (e.g. where there are occupants over the age of 60)
Property type (particularly those with an EPC rating of F or G)

To participate in ‘LA-Flex’ participating in LAs have to publish a Statement of Intent (SoI) setting out the criteria
they will to use to identify households meeting the eligibility criteria. Suppliers are not required to undertake
any further assessment to determine eligibility once it has been declared by the LA.
ECO3 December 2018 to March 2022
The size of the main guidance documents for ECO3 is considerable and is split into administration (48 pages),
delivery (203 pages) and innovation (47 pages). There are a further 21 documents associated with different
aspects of ECO3 including district heating, monitoring and alternative methodologies.
ECO3 consists of a single obligation, the HHCRO aimed at reducing home heating costs for fuel poor and
vulnerable people. Also known as the ‘Affordable Warmth’ obligation it retains a 15% rural sub-obligation as
well as a minimum requirement for SWI or alternative measures that deliver the same benefit. Crucially for
Local Authorities the maximum LA-Flex component is increased from 10% to 25%. ECO3 is split into 4 phases:





Phase 1: 3 December 2018 to 31 March 2019
Phase 2: 1 April 2019 to 31 March 2020
Phase 3: 1 April 2020 to 31 March 2021
Phase 4: 1 April 2021 to 31 March 2022

There is no requirement to meet targets within the different phases and in some circumstances carryovers are
allowed for over performance in earlier phases. The combined target is for £8.253 billion in savings, the
brokerage scheme for trading obligations is retained and monthly progress reports are submitted to the
Secretary of State by Ofgem.
ECO Measures installed
The CERO and CSCO (including the rural sub-obligation) for hard-to-treat homes were dominated by cavity wall
insulation, followed by loft insulation and solid wall insulation (SWI). The HHCRO to reduce costs among
vulnerable groups is characterised by boiler replacements and boiler control

Cavity wall insulation

Home Heating Cost Reduction
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Loft Insulation
Solid Wall Insulation
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Boiler
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Appendix I Figure 53. Number of ECO 1-2 measures by obligation (January 2013 to March 2017)
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Appendix I Figure 54. ECO measures by type (June 2019)

Homes with ECO measures in Devon
On average, 5.6% of homes in Devon have been in receipt of ECO measures (Appendix I Figure 55). This is the
same as the average across the South West but lower than the 7.5% figure for the whole of GB. At 4% East
Devon has the lowest percentage of ECO measures in the Devon Districts.
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Appendix I Figure 55 Devon households in receipt of ECO measures by administrative area to June 2019 (from Table 4.4)
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ECO by Obligation
Most savings are delivered through CERO and HHCRO (Appendix I Figure 56). The difficulty in finding suitable
‘areas’ where enough of the homes were eligible for CSCO has been addressed by including more flexible
eligibility criteria. For example if one or two homes within an otherwise eligible terrace were found to be
ineligible it could be more economic to treat the whole row with SWI. The CSCO was dropped altogether in
ECO3.
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Appendix I Figure 56. Devon district ECO households by obligation

Energy Saving through ECO and Green Deal
Estimates are provided of the energy savings by measure according to a published methodology (not currently
available) but it should be noted only that CERO and CSCO were defined by carbon savings while HHCRO is
based on £ savings on fuel bills. Appendix I Figure 57 should therefore only be used as an indicator of the
relative savings achieved through different measures.
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Appendix I Figure 57. Estimated energy savings from measures installed through ECO, Cashback, Green Deal Home
Improvement Fund and Green Deal Plans (June 2019)
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Lessons from the Green Deal
Between January 2013 and October 2015 614,000 assessments were carried out but only 15,000 ended up
proceeding to have measures installed through the scheme (Appendix I Figure 58). Some may have used the
assessments to install measures without using the scheme (e.g. through commercial loans) as the
administrative burden and interest rates were unattractive.
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Appendix I Figure 58. Number of Green Deal Assessments and Green Deal Plans
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Appendix II

Household survey NOMIS statistics

East Devon

Exe Valley

Broadclyst

Employment & Unemployment (2011)
Source: 2011 Census (Table DC6107EW - Economic Activity by sex by age)
All People
Economically Active (%)
79.4
79.6
*In Employment (%)
76.1
75.9
__Employees (%)
60.2
56.4
__Self Employed (%)
15.8
19.4
*Unemployed (%)
4.2
4.7
East Devon

Exe Valley

83.8
81.3
64.4
15.8
4.2

Broadclyst

Economic inactivity (2011)
Source: 2011 Census (Table DC6107EW - Economic Activity by sex by age)
All People
Economically Inactive (%)
20.6
20.4
__Retired (%)
8.2
8.3
__Student (%)
3.6
3.8
__Looking After Home Or Family (%)
4
4.2
__Long-Term Sick Or Disabled (%)
3.3
2.6
__Other
1.4
1.6
East Devon

Exe Valley

Broadclyst

Exe Valley

Employment by Occupation (2011)
Source: 2011 Census (Table DC6112EW - Occupation by sex by age)
1 Managers And Senior Officials
12.2
13.7
2 Professional
15.3
22.4
3 Associate Professional & Technical
12.2
9.8
4 Administrative & Secretarial
10.3
10.2
5 Skilled Trades
15.4
14.7
6 Personal Services
10.7
8.1
7 Sales And Customer Services
8
6.7
8 Process Plant And Machine Operatives
5.3
5.3
9 Elementary Occupations
10.7
9.1
East Devon

Exe Valley

Whimple

Whimple

12.6
16.7
13.1
11.6
14.8
9.3
6.5
5.5
9.9
Broadclyst

Whimple

38.9
14.9
21.8
11.5
5.8
7.2

81.1
79.2
61.5
17.7
2.3
Clyst Valley

19.2
7.8
3.7
4.5
2.1
1.1
Tale

18.9
9.7
3.9
2.4
1.8
1.2
Clyst Valley

63.3
36.7
Tale

13.1
19.8
14
11.1
12.3
9.1
8
4.6
8

Qualifications (2011)
Source: 2011 Census (Table LC5106EW - Highest level of qualification by economic activity)
All People
Level 4 Qualifications And Above
30.7
38.2
32.9
Level 3 Qualifications
14.6
12.4
14.5
Level 2 Qualifications
19.8
17.5
19.1
Level 1 Qualifications
16
14.6
15.4
Apprenticeships And Other
7.1
7
Qualifications
6.7
No Qualifications
11.8
10.4
11.4
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Tale

66.4
33.6
Whimple

Clyst Valley

80.8
78.4
56.7
21.7
3

19.6
7.1
4.4
4
2.8
1.3

65.4
34.6

Broadclyst

Tale

80.4
77.1
61.3
15.8
4.1

16.2
5.2
3.6
4
3.3
1.4

Full Time / Part Time working (2011)
Source: 2011 Census (Table DC6107EW - Economic Activity by sex by age)
All People
Full Time In Employment (%)
65.4
67
Part Time In Employment (%)
34.6
33
East Devon

Whimple

64.7
35.3
Clyst Valley

15
17.5
10.9
9.8
18.2
8.6
6.2
4.5
9.3
Tale

16.3
19.5
13.7
11.8
11.2
7.1
7.3
4.7
8.4
Clyst Valley

Feniton &
Buckerell

86.1
82.7
65
17.7
3.9
Feniton &
Buckerell

13.9
5.8
2.7
3.2
1.3
0.9
Feniton &
Buckerell

65.2
34.8
Feniton &
Buckerell

10.1
16.3
12
9.8
19.3
9.2
7.4
6.6
9.2
Feniton &
Buckerell

Woodbury

84.6
83
70.1
12.8
1.9
Woodbury

15.4
5.7
2.7
3.4
1.9
1.7
Woodbury

71.9
28.1
Woodbury

12
17.4
36.9
7.1
8
5.6
4.5
2.5
6.1
Woodbury

36
15.2
19.3
12.4

38.6
13.8
17.9
14.2

31.4
15
18.4
18.2

37.3
17.4
20.4
13.3

6.2
10.9

6.7
8.8

6.8
10.3

5.2
6.3

Appendix III

Housing data

Appendix III Figure 1: EPC rating distribution in Exe Valley and Feniton wards and East Devon

Appendix III Figure 2: House types in East Devon and Exe Valley and Feniton

Appendix III Figure 3: House age in EDDC and Exe Valley and Feniton
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Appendix IV

Council Tax concept calculation flow chart and example

Taxpayer input

Local authority input

Total Council Tax relief

Householder
measure
proposed for £m

£y = £m * x%

Total Council tax relief
capped £y = £y max

Yes

Is £y >
£y max
No

Council Tax relief
£y = £m * x%

Annual Council Tax discount amount £ya = £y/3 years
Annual Council Tax percentage discount ya% = (£ya/£c)*100
where £c = current Council Tax bill
Discounted Council Tax bill £cd = £c * (1- ya%)

Council tax discount of ya%
applied to give discounted
bill of £cd for 3 years
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x% of measure
funded

Maximum
relief allowed
£y max

Example calculation
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Appendix V

Business Rate concept flow chart and calculation example

Taxpayer input

Local authority input

Total Rate relief

Business measure
proposed for £m

Rate relief £y = £y max

£y = £m * x%

Yes

Is £y >
£y max
No

Rate relief £y = £m * x%

Annual Rate discount amount £ya = £y/3 years
Annual Rate discount percentage ya% = (£ya/£b)*100
where £b = current Business Rate
Discounted Rate bill £bd = £b * (1- ya%)

Rate discount of ya% applied
to give discounted rates bill
of £bd for 3 years
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x% of measure
funded

Maximum Rate
relief allowed
£y max

Example calculation
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Appendix VI

Ofgem’s ECO 3 measures
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Appendix VII Household survey cover letter
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Appendix VIII Household survey
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Appendix IX

Business survey cover letter
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Appendix X

Business survey
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