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Summary

The domestic buildings sector is a major contributor to total UK emissions and reducing emissions
from this sector is a key priority for reaching Net Zero.! In addition to delivering on Net Zero, achieving
higher levels of energy efficiency improvements in this sector also offers benefits to households in the
form of lower bills and / or warmer homes. Progress to date in the domestic buildings sector has been

slow: the Climate Change Committee (CCC)O0s 2022 P

no sustained progress in reducing emissions from buildings in the last decade, due to low levels of
home energy efficiency improvements.?

The UK Government has now announced its ambition to reduce energy demand from domestic

buildings and industry by 15%by2 030, against 2021 |l evels ((Atthé 15 % ¢
same time, the Government also announced an additional public funding commitment of £6 billion to
be made available for achieving ener gy illfofpuldic ency

funding'). Frontier Economics has been commissioned by WWF and ScottishPower to assess the
level of energy efficiency measures required to deliver the 15% energy efficiency target in the
domestic buildings sector in Great Britain4, as well as a more ambitious target of a 20% reduction,
and to identify where additional policies are required to deliver these.

As part of this work:

Yy We estimate the level of energy efficiency measures, including a range of insulation measures,
heat pumps, connection to heat networks, and solar panels required to deliver a 15% and 20%
energy efficiency target, drawing on evidence on the technology mix modelledint he CCC®d s
Carbon Budget (Balanced Pathway Scenario)s>. This modelling focuses particularly on
deployment of measures across existing homes, where the potential policy gap is largest, but we

The buildings sector accounted for 20% of total UK emissions in 2021. Almost 80% of these emissions were from residential
buildings. Climate Change Committee (June 2022), 2022 Progress Report to Parliament, Figure 4.1.

Climate Change Committee (June 2022), 2022 Progress Report to Parliament, page 156.

3 UK Government (November 2022), Autumn Statement 2022.

The Go v e r n ni&% énérgy efficiency target applies across domestic buildings and industry. For the purposes of this work, we
focus on the domestic buildings sector, which is the focus of the WWF and ScottishPower partnership. We also assume that the
15% target applies to domestic buildings, rather than making alternative assumptions about the way the target might be split across
the domestic and industry sectors (for example, whether a relatively larger target should be met through one sector with a relatively
lower target met through the other sector such that the overall target of 15% is met across both sectors combined). We do not
consider changes in energy demand used for transport as part of this work. Since DUKES records energy consumption for the
domestic and transport sectors separately, we assume that any projected increase in electricity demand in transport (e.g. from the

Si

take-up of Electric Vehicles ) wi | | be excluded from the Governmentds assessment
domestic buildings side. This approach is al s &CabomBudgsttviecht wi t h th

treats energy demand for the buildings and transport sectors separately.

5 The Bal anced Pat hway can be interpreted as the CCCbdbs central
f ol | Wevsve ddveloped aBalanced Pat hway as the basis for our recommended
Balanced Pathway makes moderate assumptions on behavioural change and innovation and takes actions in the coming decade to
develop multiple options for later roll-out (e.g. use of hydrogen and/or electrification for heavy goods vehicles and buildings). While
it is not a prescriptive path that must be followed exactly, it provides a good indication of what should be done over the coming
years. 0 Cl i mat e ChangembeC2020i td e@K{Dexat,page2d. Net Zer o
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https://www.theccc.org.uk/publication/2022-progress-report-to-parliament/
https://www.theccc.org.uk/publication/2022-progress-report-to-parliament/
https://www.gov.uk/government/publications/autumn-statement-2022-documents/autumn-statement-2022-html
https://www.theccc.org.uk/wp-content/uploads/2020/12/The-Sixth-Carbon-Budget-The-UKs-path-to-Net-Zero.pdf

also include a qualitative assessment of potential policy gaps in other areas such as for new

homes and in non-heating energy use. Throughout this indicative analysis, we make simplifying
assumptions on the likely mix of measures that may be deployed, and we take a relatively
simplified approach to calculating the energy savings associated with different levels of

depl oyment . To do t hi s, ishe&infamagtowondhe madélled le@GE06f6 s p u
deployment in its Balanced Pathway Scenario and on the energy savings associated with

different low carbon technologies.

Yy We then compare the required deployment in existing homes to meet the 15% energy efficiency
target and the stretch 20% target respectively with the potential level of deployment implied under
existing policies, di stinguishing between what
policieso, refl ecting t hedegleygentassocatéd withnthe @alidy.ai nt vy

We completed the main part of our analysis before the Government publishedits6 Power i ng up B
initiative at the end of March 2023, but we have noted the consistency between these publications

and the policies previously set out by the Government relating to energy efficiency and heat
decarbonisation strategy for domestic buildings. We have updated our analysis to factor in the impact

of the following key announcements:

Yy The confirmation ofthe Gover nment s pl ans around adedasthe ECO+
Great British Insulation Scheme);

Yy~ The plans to roll forward the existing Boiler Upgrade Scheme for another three years (running
until 2028) albeit with no detail on the precise allowances and overall budgeting around this; and

Yy Additional funding for the existing Heat Networks Transformation Programme.

These changes do not materially affect the results of this analysis. This is because these
announcements do not constitute a significant expansion of these schemes, over and above what we
already had factored into our analysis.®

Our work draws on published scenarios and policy analysis to assess the gap in meeting the 15%
target for 2030 (and the 20% stretch target). In several areas, there is a large degree of uncertainty
around the future effectiveness of policies and measures. Where this is the case, we err on the side
of optimism on the timely implementation and likely effectiveness of policies. For example, we use
estimated deploymentfromtheGov er n me nt 6 enpgetadsdssmerisdod policies, and do not,
for example, make any downwards adjustments to take account of any current evidence of actual
ongoing scheme performance under-shooting these projections.” This means that we are more likely
to have underestimated the size of the gap than overestimated it.

The Great British Insulation Scheme sets out the intention to upgrade c. 300,000 homes and replaces ECO+ which was aimed at

upgrading over 410,000 homes. The additional £220m funding for the Heat Network Transformation Programme could translate to
c. 126,000 homes connected to district heat, assuming a similar cost per home as the Green Heat Network Fund.

For example, we have not adjusted projected Impact Assessment figures on the Boiler Upgrade Scheme for outturn uptake of the
scheme in in its initial months.
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There is also a large degree of uncertainty over the optimal technology mix to meet the targets. We
have not assessed this optimal mix as part of this project. Instead, the mix of energy efficiency
measures and | ow carbon heating options is based

Under this analytical approach and these assumptions, we have found that:

Yy The 15% energy efficiency target Halancdddatlswaya mbi t
Scenario (which would imply a reduction closer to the stretch target of 20%).

Yy Thereis a material gap to reaching the 15% target based on committed policies. Focussing
on the existing housing stock, achieving the 15% target would require an additional 4.9m fabric
efficiency retrofits, 1.5m heat pump installations and 0.6m heat network connections within the
existing housing stock.

y  Even if all currently planned policies are implemented (in addition to policies currently
committed to) and perform as expected, there is still a significant gap to reaching the 15%
target. Again, focussing on the existing housing stock, we estimate that committed and planned
policies together have the potential to deliver 66% of required fabric efficiency deployment in
existing homes, 70% of the required deployment of heat pumps in existing homes and 52% of
the required deployment in heat networks for existing homes (see Figure 1). In this regard, we
would highlightt hat t he category of O6planned policiesbd
billion public funding to be allocated to energy efficiency from 2025 to 2028 as announced at the
Autumn Statement in 2022. Moreover, for the purposes of this analysis, we have assumed that
this entire sum is spent during this period on improving the energy efficiency of the existing
domestic housing stock (i.e. with none of it being committed to policies to promote energy
efficiency in the non-domestic sector or indeed in the public buildings sectors).?

There is uncertainty as to whether and how this funding will be spent so we follow a simplified approach in order to illustrate the
potential impact on the policy gap by converting the £6 billion funding to the number of homes receiving energy efficiency upgrades
using the average cost to upgrade a home to an EPC C rating, and assuming a similar number of heat pumps are delivered as
projected under the ECO4 scheme. We explain our assumptions further under the Methodology section of our report.
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potential gap. However, there is uncertainty around whether and how these policies will be
implemented and in practice, there is also a risk of existing committed policies under-delivering.
If committed and / or planned policies are not implemented in a timely way or do not perform as
expected, then there is a material risk that the projected delivery levels will not be reached,
thereby increasing the size of the gap.

Yy If a more ambitious target of 20% was to be assumed, and all committed and planned policies
were accounted for, we estimate that an additional 5.4m existing homes would require fabric
efficiency retrofits, an additional 1.4m existing homes would require heat pumps and a further
1.4m existing homes would require connecting to a heat network.

In assuming that all committed and planned policies deliver as modelled / projected we are taking a
generous or optimistic approach i for example, early evidence from existing schemes such as the
Boiler Upgrade Scheme indicates that actual deployment over the lifetime of the schemes could be
lower than projected. In this context, we would note that to be successful a policy programme needs
to overcome multiple complex barriers over time, including:

Yy Supply side barriers (e.g. lack of trained installers);
Yy Behavioural barriers (e.g. low consumer awareness and confidence from households);
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Yy~ Economic barriers (e.g. inadequate investment incentives or misaligned incentives in the rental
sector between landlord and tenant); and

Yy Policy barriers (e.g. policy instability over time and /or a lack of long-term certainty around policy
frameworks).

Multiple co-ordinated policy interventions will be needed, but it is crucial that these are underpinned
by a clear and stable framework. In particular, this is needed to give confidence to supply chains to
scale-up and to support a sustained programme of retraining / upskilling of the current workforce, as
well as attracting new entrants to the industry. This also needs to be complemented with smarter ways
of engaging with households, including developing further incentives for them to improve the energy
efficiency of their homes (see Figure 2).

Figur@  Multiple cordinated interventions required

Clarity and stability Cost effective and targeted polices
+  Clear (e.g. visibility over duration and N
design) and stable policies are required 4 L *  Additional support for fuel-poor/
to give confidence to supply chains to vulnerable hou_seholds .
scale-up and to support retraining / +  Address gaps in owner-occupied/ able
upskilling of current workforce and new to pay sectors

+ Considerations of who pays (e.g. tax
payer / energy consumer/ home owner),
speed of roll out vs cost (e.g. whether
trigger points are used or not)

entrants.

Where there are existing policieswith a
good track record, scaling up existing
policies should be a priority (over new Multiple,

policies) co-ordinated

|nterve.nt|ons Ensuring alignment of incentives
Focus on customers required with other policies / frameworks
* Increase cu;tomers’awarenes_s of tr_1e «  Charges currently added to final
range of options and ways of financing electricity and gas bills do not reflect the
them - local delivery approaches can carbon intensity of the two forms of
el | b energy — but rebalancing the charges (i.e.

+  Prioritise the customer experience (e.g. ensuring that they accurately reflect
reduce the number of interfaces for the carbon intensity) should be done

customer to engage_with; minimise the carefully, with particular consideration to
number of separate interventions, the impacton vulnerable groups
where possible/ practical)

As part of this programme of multiple co-ordinated policy interventions, reaching the target will require
alcurrently planned policies envisaged in the

as the similar plans of the Scottish and Welsh Governments) to be implemented effectively and in a
timely way.® In addition, further support and steps beyond planned policies will be required. Where
there are existing policies with a good track record, scaling up these policies should be a priority (over
creating new policies), but new major policies are likely to be required in some areas. We summarise

For example, this includes the proposals to update the Private Rented Sector minimum standards, effective deployment of the £6
billion public funding commitment for 2025-28, the phase-out of fossil fuels in off gas grid homes, the timely introduction of the
Future Homes Standard, and the introduction of the Clean Heat Market Mechanism.
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in Table 1 below the key policies that could be implemented to help fill the gap.1° In regard to this table
we note that:

Yy We have not reviewed the detailed design of individual policies, and we are not commenting on
whether any individual policy has been optimally designed (for example, in terms of its cost
efficiency, effectiveness or distributional consequences). Instead, we are considering each
pol i cy®&s s c aitidimpaatd cotlchhave pnahie gap.

Yy The choice of policies included in the table is driven by our assumption that the target is met in
l ine with the technology mix modell ed asratpemrt o
than any Frontier modelling on the optimal technology mix.

10 This table captures the key policies to fill the gap. More detail on some of the specific early stage proposals that are being

considered by Government can be found in Table 4.
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Tablda

Policies that could fill the gap

Committed policies

Gap to 15% Implement planned

Gap to 15%

Scaling up policies

New major policies!?

Fabric
efficiency

target after policies target under
committed committed and
policies planned
Energy Company Yy Strengthening Private Scaling up support for Additional policies for
4.9m homes 2.9m homes

Obligation (ECO4)

GB Insulation
Scheme

Social Housing
Decarbonisation
Fund (SHDF)

Local Authority
Delivery Phase 3
(LAD3) Home
Upgrade Grant
Phases 1 and 2
(HUG1/HUG2)

NEST Warm
Homes

Scotlandd Energy

Efficiency policies!?

11

12 we refer

Programme.
13

to 6Scotl andds

Rented Sector
Minimum standards
(from 2025 for
change of tenancy;
from 2028 for all
homes)!3

Yy Effective allocation of
£6 billion public
funding (2025-28)

This also includes significant changes in scope to existing policies.

before £6 billion
funding

2.0m homes after
£6 billion funding

energy efficiency
upgrades, particularly for
low-income households
(e.g. additional waves of
ECO or Social Housing
Decarbonisation Fund)

Policies targeting lower
cost / single or coupled
measures for a wide group
of households (e.g. a form
of scale-up of the GB
Insulation Scheme)

actions: Energy efficiency in homes.

frontier

the owner occupied /
6abdpayd seg
(e.g. regulations or
incentives at key trigger
points such as an
Energy Savings Stamp
Duty incentive, upfront
grants or extensions of
the GB Insulation
Scheme).

Awareness programme
to encourage wide-
spread take-up of lower
cost measures such as
draught proofing / hot
water tank insulation

E n e thgSociaEHofisingNeteZare RundPHwoiine Eneargy Scotlartd (HES) ioans, Warmer Homes Scotland (WHS) and Area Based Schemes (ABS)

See DESNZ (September 2020), Improving the Energy Performance of Privately Rented Homes in England and Wales i Consultation Stage Impact Assessment and Scottish Government, Policy


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/932403/prs-epc-c-consultation-stage-ia.pdf
https://www.gov.scot/policies/energy-efficiency/energy-efficiency-in-homes/#:~:text=As%20a%20result%20we%20will,for%20all%20remaining%20existing%20properties.
https://www.gov.scot/policies/energy-efficiency/energy-efficiency-in-homes/#:~:text=As%20a%20result%20we%20will,for%20all%20remaining%20existing%20properties.

Committed policies Gap to 15% Implement planned Gap to 15% Scaling up policies New major policies!?

target after policies target under
committed committed and
policies planned
Yy~ Continued work with
mortgage lenders on
voluntary energy
performance standards
will be a useful
complement to wider
policies.
e TS Y Boiler Upgrade I Ty — y Phase-.out |nstaII§t|on o:6mihomes Yy Scaling up support forheat Y  Rebalancing policy costs
Scheme for 2022- of fossil fuel heating . pumps (e.g. Boiler on consumer gas and
2025% in off-gas grid homes befo.re £6 billion Upgrade Scheme)!’ electricity bills / carbon
from 2025 (England / funding YV Progress effectively with taxing costs from mid-
Wales and 0.5 homes after the Clean Heat Market 2020s
Scotland)*® £6 billion funding Mechanism through the Yy Policies to ensure
Yy Clean Heat Market decade growth / readiness of
Mechanism from supply chain and skilled
2024 workforce
14 The Government is consideringav ol unt ary mini mum requirement for mortgage | enders, alt ho ugnmendse strongerincentiiee CIl i mat e

mechanism, such as a policy requiring EPC C from 2028 at the point of sale and/or a mandatory minimum requirement for mortgage lenders (see Climate Change Committee (June 2022), 2022

Progress Report).

We note that the Powering Up Britain policy papers refer to the intention to use some of the £6 billion funding for 2025-28 (which was previously announced in the Autumn Statement) to extend the

Boiler Upgrade Scheme for three years to 2028. However, this announcement does not change this analysis since our analysis includes an assumption about the potential deployment of heat pumps /

fabric efficiency measures using the A6 billion funding under the category of 6planned policiesb
We note that in Scotland the phase-out of installations of gas boilers in existing homes is planned from 2030.

17 Although the Powering Up Britain policy paper announced that the Boiler Upgrade Scheme would be extended by three years to 2028, no detail on the precise allowances and overall budgeting around

this has yet been committed to.
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https://www.theccc.org.uk/wp-content/uploads/2022/06/Progress-in-reducing-emissions-2022-Report-to-Parliament.pdf
https://www.theccc.org.uk/wp-content/uploads/2022/06/Progress-in-reducing-emissions-2022-Report-to-Parliament.pdf

Heat
networks

New homes

Committed policies

Gap to 15%
target after

Implement planned
policies

Gap to 15%
target under

Scaling up policies

New major policies!?

committed committed and
policies planned
Yy Effective allocation of
£6 billion public
funding (2025-28)
Green Heat Scaling up support for heat Progress proposals for
0.6m homes 0.6m homes )f g up SUpp )/' g prop

Network Fund /
Heat Networks
Transformation
Programme

Heat Networks
(Scotland) Act
2021, including the
Scotland Heat
Network Fund

networks (e.g. Green Heat
Network Fund and Heat
Networks Transformation
Programme in England/
Heat Network Fund in
Scotland)

heat network zoning in
England as
appropriate'®

Future Homes Standard in England should be implemented from 2025 and strengthened home standards in Scotland and Wales from 2025 at latest, including
ending connections to the gas grid for new homes.*®

Policies to ensure growth / readiness of supply chain and skilled workforce are also required.

where they provide lowest cost (see DESNZ (November 2022), Guidance: Heat Networks Zoning Pilot).

In October 2021, DESNZ consulted on proposals for the implementation of heat network zones. DESNZ is currently running a Heat Networks Zoning Pilot programme to deliver heat networks in zones

See Climate Change Committee (June 2022), Progress Report to Parliament, page 181, 193. The current ambition in Scotland is that new homes must use heating with zero direct emissions and have

high fabric efficiency from 2024. In Wales new social homes need to be EPC A and not rely on fossil fuel heating and there are plans for similar standards to apply to all new homes from 2025.
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https://www.gov.uk/government/publications/heat-networks-zoning-pilot
https://www.theccc.org.uk/wp-content/uploads/2022/06/Progress-in-reducing-emissions-2022-Report-to-Parliament.pdf

1 Introduction

The domestic buildings sector is a major contributor to total UK emissions and reducing
emissions from this sector is a key priority for reaching Net Zero.2° However, the Committee
Cli mate Change Committeebs (CCC) 2022 Progress
no sustained progress in reducing emissions from buildings in the last decade due to low
annual levels of home energy efficiency improvements.?! In addition to delivering on Net Zero,
achieving higher levels of energy efficiency improvements in the domestic buildings sector
also offers important benefits to households in the form of lower bills and / or warmer homes.

In its Autumn Statement in November 2022, the UK Government announced its ambition to
reduce energy demand from domestic buildings and industry by 15% by 2030, against 2021
l evel s (a 015% e n e?Afthe sanfetimecthedsavergment also grmdudced.
an additional public funding commitment of £6 billion to be made available for achieving energy
efficiency improvements from 2025 to 2028.

We have been commissioned by WWF and ScottishPower to assess the level of energy
efficiency measures required to deliver the 15% energy efficiency target, as well as a more
ambitious target of 20% reduction, and to identify where additional policies are required to
deliver these.

In this chapter we set out the scope of the project, as well as the structure of the remainder of
this report.

1.1 Scope of this project

We first summarise the scope of this project.

y* Domestic buildings. The UK Governmentos 15% energy effic
apply to both domestic buildings and industry across the UK. It could be achieved by some
mix of, for example, a 20% reduction in the domestic buildings sector and a 6% reduction
across the industry sector.z For the purposes of this work, we assume that the target of
15% applies to domestic buildings (rather than considering alternative hypothetical
assumptions about whether a relatively larger target should be met through one sector
with a relatively lower target met through the other sector). We also do not consider
changes in energy demand used for transport as part of this work. Since DUKES records

20 The buildings sector accounted for 20% of total UK emissions in 2021. Almost 80% of these emissions were from

residential buildings. Climate Change Committee (June 2022), 2022 Progress Report to Parliament, Figure 4.1.

21 Climate Change Committee (June 2022), 2022 Progress Report to Parliament, page 156.

22 UK Government (November 2022), Autumn Statement 2022.

28 Given the scale of the challenges ahead in the indl5%try sector
target implies over-achievement in the domestic buildings sector to offset a less than 15% reduction in the industry sector
by 2030.
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energy consumption for the domestic and transport sectors separately, we assume that

any projected increase in electricity demand in transport (e.g. from the take-up of Electric

Vehicles ) wi | | be excluded from the Gtowadsthanent 6s
2030 target on the domestic buildings side. This approach is also consistent with the

CCCb6bs demand projections for the 6th Carbon Bu
buildings and transport sectors separately.

Yy GB-wide analysis. The scope of this work is focused on Great Britain, given the different
policy context in Northern Ireland. W%t herefc
energy efficiency target applies to Great Britain (and do not consider alternative
allocations of the target across the UK as a whole).

y 2021 baseline. The Government has announced that the 15% energy efficiency target
will be set relative to a 2021 starting level. We therefore use DUKES data on final domestic
energy consumption to derive the 2021 starting level.2* However, we note that the level of
domestic energy consumption in 2021 was significantly affected by the impacts of the
COVID-19 pandemic arising from high levels of home working, thereby leading to higher
energy consumption in homes compared to the immediately previous years. Setting the
target based on the 2021 baseline will imply a more ambitious level of absolute savings
to be achieved (relative to setting the target based on the 2019 level of consumption, prior
to the COVID-19 pandemic). For example, achieving a target of a 15% reduction based
on the 2021 baseline would be equivalent to achieving a reduction of 16% using the 2019
baseline.?

Yy Technology mix. There is also a large degree of uncertainty over the optimal technology
mix to meet the targets. We have not assessed this optimal mix as part of this project.
Instead, the mix of energy efficiency measures and low carbon heating options is based
on the CCCb6s Balanced Pat hway.

Yy Heating savings from existing housing stock. The focus of our modelling is on energy
savings in the existing housing stock (rather than new buildings) and on energy
consumption from heating (rather than non-heating purposes such as appliances, lighting
etc), since these areas account for the largest share of the housing stock and energy
consumption, and have the highest potential for further demand reduction. However, our
analysis includes a high level estimate of the contribution to energy consumption arising

24 We assume a starting level of final GB energy consumption of c. 449 TWh in 2021, which includes gas, electricity, oil and

heat consumption. We do not consider energy consumption from coal / petroleum and bioenergy & waste (c. 4% of
domestic UK consumption in 2021 according to DUKES). We have also made an adjustment to the UK-wide DUKES
figures to remove Northern Irelandd gomestic consumption using data from the CCC on gas, electricity and oil
consumption.

25 Domestic energy consumption of gas, electricity, oil and heat in 2019 was c. 418 TWh relative to c. 449 TWh in 2021

(calculated based on data from DUKES (July 2022), Energy consumption by final user (energy supplied basis), 1970 to
2021 (DUKES 1.1.5) and CCC (December 2021), Sixth Carbon Budget - Dataset for data used to make an adjustment to
remove Northern Ireland consumption). A 15% saving using the 2021 baseline therefore implies c. 67 TWh of energy
savings. If this absolute level of saving were achieved and the target was measured against the 2019 baseline, an overall
reduction of 16% (relative to 2019) would have been achieved.
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We

from additional demand from new homes as well as changes in energy consumption non-
heating (see Chapter 2 below for a detailed description of our approach).

Deployment associated with policies. Our work draws on published scenarios and
policy analysis to assess the remaining gap to meeting the 2030 target. However, we note
that:

I In several areas, there is uncertainty around the future effectiveness of policies and
measures. Where this is the case, we have erred on the side of optimism on the likely
effectiveness of policies. For example, we use estimated deployment from the impact
assessment for policies, and do not make adjustments for actual ongoing scheme
performance. 26 This means that we are more likely to have underestimated the size
of the gap than overestimated it.

I  We have not reviewed the detailed design of individual policies, and we are not
commenting on whether any individual policy has been optimally designed (for
example, in terms of its cost efficiency, effectiveness or distributional consequences).
Instead, we are consideringeachp ol i cyds scale and the
on the gap.

completed the main part of our anal ysats

the end of March2023as part of t he 6P o wewhicmsgtou is plds to
enhance energy security and deliver on Net Zero. We have noted the consistency between
these publications and the policies previously set out by the Government in the area of energy
efficiency and heat decarbonisation strategy for domestic buildings. More specifically, we have
updated our analysis to factor in the impact of the following key announcements:

y

The Great British Insulation Scheme. The Government has confirmed their plans
around a new ECO+ scheme (now branded as the Great British Insulation Scheme) which
sets out the intention to upgrade c¢. 300,000 homes?7:28;

Extension of the Boiler Upgrade Scheme. There are plans to roll forward the existing
Boiler Upgrade Scheme for a further three years beyond 2025 (running until 2028).
However, since there is no detail on the precise allowances and overall budgeting around
this, our analysis does not factor in additional heat pump deployment, above what was
anticipated to be delivered through this scheme prior to the Powering Up Britain
announcement; and

26

27

28

For example, we have not adjusted projected Impact Assessment figures on the Boiler Upgrade Scheme for outturn
uptake of the scheme in its initial months.

DESNZ (March 2023), Powering up Britain Policy Paper, page 8.

The Government Impact Assessment for ECO+ indicated an intention to upgrade over 410,000 homes (see DESNZ
(December 2022), ECO+ Consultation Stage Impact Assessment). However, we note that the funding amount of £1
billion allocated to ECO+ (see DESNZ (December 2022), ECO+ Consultation Stage Impact Assessment, page 12) is the
same as the funding allocated to the Great British Insulation scheme (see DESNZ (March 2023) Powering up Britain
Policy Paper, page 8).
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1147340/powering-up-britain-joint-overview.pdf

Yy Heat Network Transformation Programme: The Government has announced additional
funding of £220m for the existing Heat Network Transformation Programme over 2025/6
and 2026/7. This funding could translate to c. 126,000 homes being connected to district
heat, if we assume the same cost per home as for the Green Heat Network Fund.?

While these changes are positive, their associated potential deployment (i.e. number of homes
upgraded) is small relation to the overall gap.

1.2 Structure of thieport

The rest of this document is structured in the following way:

Yy In Chapter 2, we describe our approach to assessing the required deployment to reach a
15% and 20% energy efficiency target by 2030 in the domestic buildings sector, and
potential policy gaps.

Yy In Chapter 3, we describe our findings in terms of the deployment of energy efficiency
measures required and gaps relative to committed and planned policies.

Yy In Chapter 4, we summarise our conclusions regarding policies that could fill the gaps to
deliver a 15% and 20% energy efficiency target.

Yy In Chapter 5, we summarise our overall conclusions.

Further annexes to this report also provide more detail on the results and methodology.

29 The Green Heat Network Fund has funding of £288m and is estimated to deliver an additional 1.15 TWh of additional
low-carbon heat per year (see DESNZ (November 2020), Green Heat Network Fund Consultation IA, page 10). We
estimate that this could serve c. 165,000 homes connected to district heat, assuming c. 7,000 kWh per year average
heating requirement per home. The 7,000 kWh per year figure is calculated based on Ofgem data on typical gas
consumption for a low-energy use flat (see Ofgem, Average gas and electricity use explained) and CCC data on gas
boiler efficiency (see CCC (December 2021), The Sixth Carbon Budget i Charts and Datainthereport, t ab #fABui |l di ngso
Assuming the same cost per home, we estimate that the additional funding of £220m provided under Heat Network
Transformation Programme could serve c¢. 126,000 homes connected to district heat.
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2 Methodology

This analysis estimates the required deployment to meet the energy efficiency targets and
where additional policies may be needed to meet those targets. As explained above, the
purpose of this indicative analysis is to indicate the overall scale of the gap. We therefore
make simplifying assumptions on the likely mix of measures that may be deployed, and we
take a relatively simplified approach to calculating the energy savings associated with different
levels of deployment.

The focus of our modelling is on energy savings in the existing housing stock (rather than new
buildings) and on energy consumption from heating (rather than non-heating purposes such
as appliances and lighting), since these areas account for the largest share of the housing
stock and energy consumption and have the highest potential for further demand reduction.
However, our analysis includes a high level estimate of the contribution to energy consumption
and savings from other sources such as the additional demand from new homes as well as
changes in energy consumption from non-heating.

Our work was structured around two stages:

y  Calculating required deployment to meet the target. Drawing on published CCC data,
we first calculate scenarios in Excel that illustrate the measures required to meet the
target. The output of this step is an estimate of the number of retrofit and heating
measures that would need to be in place to deliver on a 15% or 20% target for 2030.

Yy Ildentifying gaps where additional policies may be required to deliver the target. We
then summarise the potential deployment of measures associated with policies, based on
published material on those policies (including strategy documents and Impact
Assessments) . We then <calculate the O6policy
deployment required to meet the target, and the deployment associated with the policies.
The output of this step is a quantitative estimate of the gap for existing homes (e.g.
expressed as number of homes and as number of individual measures) where additional
policies are needed to deliver the required deployment.

We provide a summary of the work undertaken at each stage in more detail below. Further
detail on our methodology and assumptions can be found in Annex A.

2.1 Approach to calculating required deployment to reach target

This Section describes our approach to calculating the required deployment to reach the 15%
and 20% energy efficiency targets. We set out our approach in three steps as shown in Figure
3 below:
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SAVINGS REQUIRED TO
ACHIEVE THE TARGET

We discuss each step in turn below.
2.1.1 Level of savings required to achieve the target

We first calculate the absolute level of savings in TWh required to deliver a 15% or 20%
reduction in energy consumption by 2030, relative to 2021. As explained in Chapter 1 above,
we use DUKES data on final domestic consumption to derive the 2021 starting level, which
was 449 TWh in 2021. A 15% energy efficiency target therefore implies a reduction in energy
consumption of 67 TWh by 2030 (and 90 TWh by 2030 under a 20% energy efficiency target).

2.1.2 Savings associated with a starting level of deployment

There is a wide range of potential technology mix scenarios that could deliver the energy
efficiency targets. We use CCC0s Balanced Net Z
Zero by 2050, as the starting point for our modelling.3*We esti mat e t hat the CC(
Net Zero Pathway Scenario implies a reduction in energy consumption of c. 19% by 2030,

relative to 2021. 3t

The CCCb6s Balanced Net Zero Pathway is wunderpinn
of low carbon technologies across different households in the UK. We do not have access to

t he CCC &d undedyingmodelling, and take a simplified approach to calculating the

energy savings associated with different l evel
published information on the modelled levels of deployment and energy savings associated

with different low carbon technologies:

0 The CCC6s Balanced Net Zero Pathway has been developed taking i
effectiveness (i.e. which technology mixes could deliver lowest lifetime costs), wider benefits (e.g. deployment of energy
efficiency measures to address fuel poverty), and consumer preferences. Deployment trajectories were also bounded by
assumptions on the deployment constraints for all key technologies and reflecting current UK policy (e.g. plans to phase
out installation of new high-carbon fossil fuels and plans to improve energy efficiency of all buildings).

31 We note thartedhetiCCCOo6f c. 19% is calculated r e)whithisd® to the CC
TWh for residential buildings. Gi ven t hat the CCCbds analysis was carried out in 2
differs from the baseline used to set the 15% / 20% target, which is based on 2021 domestic consumption from DUKES
and implies an energy demand figure of 449 TWh.
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Yy We consider all the key low carbon technology typesi ncl uded i n the CCCob6s

Pathway, with the exception of hybrid heat pumps.32
y We adjust t lwieleléve af deploytndht to reflect the GB-scope of the work.

The CCCb6s Balanced Pathway does not publish
in homes (only a total generation figure is available which captures large-scale solar). We
account for an additional reduction in demand due to electricity generated from domestic solar

a

br

panel s, based on National .Gridés Future Energy ¢

Our approach to calculating the savings associated with a starting level of deployment can be
grouped in the following way:

Yy Savings from energy consumption for heating in existing homes; and
Yy~ Other sources of savings and additional consumption.

We discuss each in turn below.

Savings from energy consumption for heating in existing homes

As part of this work, we model the required deployment of the energy efficiency measures
fromthe CCCbs Bal anced Pathway, including:

Yy Insulation: This includes cavity wall, solid wall, floor, and loft insulation, as well as
measures such as draught proofing and hot water tank insulation (which we refer to as
6ot her insul ati on @efimtion).l i ne with the CCCbs

Yy Heatpumps: This includes both air source heat
heat pumps (O06GSHPsé6é6) which are individual!l

Yy Heat networks: This includes communal heat pumps and district heating options.33

The deployment of additional measures between 2021 and 2030 for existing GB homes

pumg

y

i n

according to the CCCb0s Bal anclTabde2Netotv. Zer o Pat hway

32

Balanced pathway are hybrid). We instead assume these are ASHPs. To the extent that hybrid heat pumps are installed
instead, this means that we would be overestimating the energy saving associated with overall heat pump deployment
and therefore our analysis may slightly understate the remaining gap. CCC (December 2021), Sixth Carbon Budget -
Dataset. This is consistent with our general approach of optimism in the modelling.

Foll owing guidance from WWF and ScottishPower, we do not model

33 We do not have information on the CCQébss udreef itrhiatti arhse offCCtélse sdea t tae

communal heat pumps and district heat is broadly consistent with Government definitions for communal heating and

district heat which distinguish between the two systems based on scale. Specifically, DESNZd e f i nes o6di strict
s y s t e msupplytheat frorfi a central source to consumers, via a network of underground pipes carrying hot water.

Heat networks can cover a large area or even an entire city or be fairly local supplying a small cluster of buildingso(see

DESNZ (March 2018) What is a heat network?, page 3) and @ommunal heatingdas fia] system where one source of heat

serves all customers in a buildingd(see DESNZ (2022), Green Heat Network Fund: Guidance for applicants, page 14).

El ement Energy also notes that its modelling for the CCCos
heating configuration supplies ten dwellings (see Element Energy (April 2021), Development of trajectories for residential

heat decarbonisation to inform the Sixth Carbon Budget, page 110).
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https://www.theccc.org.uk/wp-content/uploads/2020/12/Full-Report-Development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-Sixth-Carbon-Budget-Element-Energy.pdf
https://www.theccc.org.uk/wp-content/uploads/2020/12/Full-Report-Development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-Sixth-Carbon-Budget-Element-Energy.pdf

Table Additional deployment in existing homes betwa&e20302h
the CCCO0s Balanced Net Zer

Measure type Measure Number of measures
Insulation Other (draught proofing and 17,294,618
hot water tank insulation)
Loft 6,333,671
Floor 2,798,489
Cavity wall 1,900,023
Solid wall 2,369,775
Low carbon heating ASHP34 2,103,664
District heat 1,153,468
Communal heat pump 755,240
(GSHP)3
GSHP 228,790

Source: Climate Change Committee (December 2020), Sixth Carbon Budget Dataset.

Note: Figures are GB-wide. Other insulation comprises of hot water tank insulation and draught proofing. We have grouped
together all types of ASHP, GSHP and Communal GSHP from the CCC modelling. All numbers in the table relate to
the number of measures, except numbers for district heat / communal heat pumps where numbers reflect the number
of homes connected to a communal heat pump loop / heat network, rather than number of individual heat pump loops
/ networks.

We calculate the level of savings implied by this level of deployment of energy efficiency
measures in the following way:

Yy We use data from the CCCbs Sixth Carbon Budge
installing different fabric efficiency measures and information on the relative efficiency of
low carbon technologies. Our assumptions are shown in Table 3 below.

34 This includes 1,639,152 single ASHPs as well as: i) a small number of hybrid heat pumps (464,139); and ii) a very small

number of communal ASHPs (373). Regarding i), treating hybrid heat pumps as non-hybrids for the purpose of this

modelling means we are more likely to understate the gap. Regarding ii), we do not distinguish in our modelling between

communal and hon-communal ASHPsbutgi ven t he small number of communal ASHPs in
(i.e. <0.1%), this is unlikely to materially affect the results.

35 I'n the CCCbébs Bal anced Net Zero Pathway, @SHRsoost all communal hea
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Table Assumedsings from energy efficiency measuree(gehnad
home with gas boiler)

Measure Energy savings (% reduction in heating
demand)
Other insulation (e.g. draught proofing and 5%
hot water tank insulation)
Loft insulation 4%
Floor insulation 8%
Cavity wall insulation 10%
Solid wall insulation 13%
ASHP 73%
Heat networks (communal heat pump / 74%

district heat)

GSHP 75%

Source: Efficiency data is sourced from CCC (December 2020), 6" Carbon Budget - Charts and data in the report, tab
i Bui | .dnsutatioe $avings data is sourced from Element Energy (April 2021), Sixth Carbon Budget Assumptions
log, tEmdrgy Bavingso .

Note: - ASHP/Heat network/GSHP: Energy savings are calculated based on the relativities between the efficiency of the
h o us e h o ltimgdeshnatogyderg. a gas boiler in this example) and the low carbon technology taken up by the
household (e.g. ASHP). District heat is assumed to be connected to a heat pump with efficiency that is the average of
an ASHP and a GSHP. Efficiencies are based on an average efficiency over 2020-2030 to capture improvements in
heat pump efficiency over time.
- Insulation: We calculate the average energy savings for each type of insulation (e.g. savings from solid wall
insulation is calculated as the average savings from external, internal and thin solid wall insulation).

y We develop 18 é6épackagesd of measures which gro
heating technologies (see Table 6 in Annex A).

y We then share the CCCbds overall depl oyment of
packagesand' t y pfé@onés inthe GB-population. The output of this step is an estimate
of the number of packages takenupbyeach pr op ewmhithy edtlyemgae &, t he ho
heating technology (e.g. gas boiler / oil boiler / electric heating), property style (e.g.
detached, semi-detached, terraced or flat) and efficiency level. In allocating the CC C 6 s
overall deployment, we also accounted for:

I  Measure eligibility: Some homes will not take up specific measures either because
that measure is not relevant to the property type, does not apply to the property type
or because the house is already well-insulated.

| Share of the housing stock: Some home O6typesd are all ocsz:
deployment of certain measures as they make up a larger share of the housing stock.
For example, of the homes eligible for package 1, 34% are semi-detached houses
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with gas boilers and low efficiency (therefore houses of this type are allocated 34%
of the deployment of package 1), while flats with electric heating and a low efficiency
make up 5% of all homes that are eligible for this package (and therefore are allocated
5% of the deployment of the package 1). The proportion of deployment by package
and house type is shown in Figure 17 in Annex A .

Yy We calculate the energy savings for different property types, taking into account the
number of homes taking up each package (as defined in the previous step) and the
savings achieved when each package of measures is installed.

A detailed description of our methodology and assumptions can be found in Annex A.
Other sources of energy savings

Our modelling is focused on the required deployment of energy efficiency measures in existing

homes, and the i mpact on energy consumption for
Sixth Carbon Budget, we also account, at a high level, for the savings and additional energy
consumption from other sources:

y Non-heating savings. We account for energy savings of c. 12 TWh due to increased
appliance efficiency, using an estimate of the percentage reduction in electricity demand
due to appliance efficiency assumed in the CCC

Yy Impacts of climate warming. We account for an energy saving of ¢. 17 TWh by 2030
(relative to 2021), reflecting the net effect of reduced heating demand due to climate
warming and additional energy demand required for cooling.3¢

Yy Additional demand from new homes. We account for an additional energy demand of
c. 12 TWh by 2030 (relative to 2021) from new homes based on data from the CCC.37

Yy Savings due to behavioural change. We account for an additional c. 6 TWh energy
saving by 2030 (relative to 2021) based on an estimate of the change in energy demand
attributed to behaviour al change ##n the CCCOs

36 The CCC assumes that increases in average winter temperatures result in reduced demand for heating, resulting in a

6.6% reduction in heating demand. The CCC also assumes an additional energy demand of 5 TWh annually by 2050.
Climate Change Committee (December 2020), The Sixth Carbon Budget Buildings Sector Summary, Box M3.8.

37 The CCC estimates that if all new homes between now and 2050 are built to current standards with air source heat

pumps, this would result in an additional annual demand of 43 TWh, and that ultra-high energy efficiency standards could
help reduce this by around 4 TWh. We therefore assume an additional annual demand of 1.3 TWh per year, which is an
additional 11.7 TWh of annual demand in 2030, relative to 2021. Climate Change Committee (February 2019), UK
Housing: Fit for the future?, page 64.

3 The CCCo6s scenarios consider behavi aghts whenmat im gse, prerkeatiigiaheads s uch as
of peak times, smarter heating management and use (e.g. turning the thermostat down or reducing the amount of time
the heating is on), low-flow shower heads and multizone control. See Climate Change Committee (December 2020),
Sixth Carbon Budget i Buildings Sector Summary, Box M3.1.
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Yy Savings due to domestic solar panels. We account for an additional reduction in
demand of c. 6 TWh by 2030 (relative to 2021) due to electricity generated from domestic
sol ar panel s, based on Nati onral Griddbs Future

Yy Business-as-usual efficiencies. The CCC6s Bal anced Net Zero Pat
for business-as-usual efficiencies such as increases in boiler efficiency that would take
place even without a shift to low carbon heating.*® We calculate these savings as a
0resi dual 6 ffezehde betwean thg savingseachékved from deployment of all
other sources of savings and the savingsofc.1 9% i mpl i ed by the CCC6bs
Zero Pathway. This means that we account for business-as-usual efficiencies of c. 2.5

TWh by 2030, relative to 2021.

2.1.3 Calibrate deployment to achieve the savings implied by the target

We then 6scaleb6 the starting l evel of depl oym
technology mix the same) so that the level of deployment is calibrated to deliver an energy

saving (in TWh) in line with the 15% or 20% energy efficiency targets. As the starting point is

an energy efficiency saving of c. 1 9 %, this step involves Oscali ng
depl oyment to deliver the 20% t avlgfdéploymamtd O6sc al
deliver the 15% target.

We scale only the deployment of energy efficiency measures in existing homes and the
deployment of solar panels. We assume that the levels of non-heating savings, impacts of
climate warming, demand from new homes, savings from behavioural change and business-
as-usual efficiencies are fixed, given the focus of this project is on energy savings from heating
in existing homes.

2.2 Approach to analysing gaps

In the previous stage we estimate the deployment of measures required to reach a 15% or
20% energy efficiency target by 2030. The next stage involves identifying potential policy gaps
to deliver those levels of deployment, as well as the scale of those gaps. Our approach
involves two steps:

3% The CCC6s Sixth Carbon Budget does not priceolaridstllatonsbwee ak down of t
therefore rely on data from National Gridbés Future Energy Scena
capacity of domestic solar panels from the FES Consumer Transformation and System Transformation scenarios for
2021 and 2030 (see National Grid (2022), Future Energy Scenarios Data workbook). We then apply the median load
factor for solar PV from DESNZ to obtain an estimate of the total generation from domestic solar panels (see DESNZ
(December 2021), Feed-in Tariff load factor analysis).

40 We note that DESNZ are also consulting on increasing efficiency requirements for boilers from 2025 (see DESNZ

(February 2023), Improving boiler standards and efficiency consultation). We do not consider the impacts of any changes
introduced as a result of this consultation as part of this project.
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y Identifying the level of deployment implied under current policies. We first identify
the key energy efficiency policies (both committed and planned) and estimate their
modelled deployment of the energy efficiency measures specified in Table 2.

y  Calculating the potential gap. To calculate the gap, we then compare the deployment
implied by the policies to the deployment required to reach the target.

We discuss each step in turn below.
2.2.1 Identifying the level of deployment implied under current policies

To assess the potential level of deployment implied under current policies, we need to make
a judgement regarding the degree to which the policy is committed. We have defined three
categories of policies reflecting the degrees of uncertainty around deployment associated with
the policy:

Yy Committed: Where there is an existing government policy in place or a well-developed
plan for a policy that has been trialled or implemented previously, or builds on an existing
policy. These policies have specified levels of funding committed. For example, this
includes the Boiler Upgrade Scheme and the Social Housing Decarbonisation Fund.

y Planned: Where there is a well-developed policy, but the policy is not yet in place or is
still under consultation. In some cases, the level of funding to be allocated is uncertain or
the details of the policy design are unclear. The potential number of homes treated under
these policies is particularly uncertain given the unproven nature of policies yet to be
implemented and the potential for policies to change with new Ministers and
Administrations. For example, this category includes the Clean Heat Market Mechanism
and strengthened Private Rented Sector Minimum Standards.

Yy Early stage proposals: Where there are policy plans under discussion but the exact
policy mechanism, level of funding and / or policy design is not yet specified. Given the
high level of uncertainty about these types of policies and absence of available data on
their potential impact, we do not attach quantitative estimates of deployment to these
policies. For example, this category includes Heat Network Zoning Plans.

Table 4 below summarises the key policies, grouped by policy type (e.g. committed, planned
or early stage proposals).*t

41 We note that there may be some smaller schemes operating in devolved administrations which we have not considered,

as well as the introduction of zero-rate of VAT for the installation of certain energy savings materials in residential homes
in Great Britain between 2022 i 2027. Although these schemes will be useful contributors to energy efficiency reductions,
they are unlikely to be a major driver in themselves and so would not affect the headline conclusions of this report.
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Tablel

Overview of key policies

Committed Planned Early stage proposals
Fabric y ECO4/GB Yy Strengthened Private Yy Wales: Consultation on
efficiency Insulation Scheme Rented Sector minimum second wave of Warm
Y Social Housing standards (England & Homes Schgme; NeYV
Decarbonisation Wales; Scotland) Welsh Housmg Quality
Fund (Wave 1/2.1) Y  £6 billion energy Star]dard t°_ bring all
(England) efficiency funding from social housing to as
2025 close to EPC A as
Yy NEST Warm Homes possible by 2023
(Wales)
Yy Scotland: Consultation
Y Sustainable Warmth on requirements for all
Competition (LAD3/ owner occupied homes
HUG1) to reach EPC C by
Yy Home Upgrade 2033; Consultation on
Grant (HUG2) options for requiring
(England) minimum EPC Cin
}/ Scotland's Energy m?xed tenure homes;
Efficiency policies®? Milestone of 2032 for
EPC B in social homes;
Review of energy
efficiency standard for
social housing
Y Voluntary energy
performance target for
mortgage lenders*®
ALV \/ Boiler Upgrade Y Phase-outinstallation of Y Plans to consult on
fossil fuel Scheme (England & new fossil fuel heating rebalancing consumer
phase-out Wales) 2022-25% (off-gas grid) i From gas and electricity prices
2026 (England & Wales) (UK)
/ From 2025 (Scotland) Y Supply chain policies
Yy Clean Heat Market (e.g. Supply Chain
Mechanism Delivery Plan for
Y £6 billion energy markets with zero
efficiency funding from
2025
2 WwWe refer toEneSgoyt|Edrfd ci ency Policiesd t

(HES) loans, Warmer Homes Scotland and Area Based Schemes.

43

44

¢ dpnte Emery Scdtland Soc i al

DESNZ (November 2020), Consultation on Improving home energy performance through lenders.

We note that the Powering Up Britain policy papers refer to the intention to use some of the £6 billion funding for 2025-28

that was previously announced in the Autumn Statement to extend the Boiler Upgrade Scheme for three years to 2028.
However, this announcement does not change this analysis since our analysis includes an assumption about the
potential deployment of heat pumps / fabric efficiency measures using the £6 billion funding under the category of
6pl anned
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Committed Planned Early stage proposals

emissions heat
(Scotland))*®

ACCVLCH \/ Green Heat Network Yy Progress proposals for
Fund (GHNF) / Heat heat network zoning in
Network England*’
Transformation
Programme?®

Y Heat Networks
(Scotland) Act 2021,
including the
Scotland Heat
Network Fund

New homes Yy Changes to interim Y Future Homes Standard Y Early stage proposals
building standards (England) from 2025 for EPC A requirements
prior to 2025 (can be for all homes (Wales)*8
met without low
carbon heat) Yy Zero Carbon Home

Standards from 2024
(Scotland)*?
Energy for Yy Domestic appliance
non-heating efficiency standards
Y Energy-related
Products Policy
Framework
Inthe categoryof 6 pl anned6é policies we include an assumpt

that could be achieved using the £6 billion energy efficiency funding announced by the
Government in the Autumn Statement of 2022. There is uncertainty as to whether and how
this funding will be spent, so we follow a simplified approach in order to illustrate the potential
impact on the policy gap:

45 For example, in November 2022 Scotland has developed a Supply Chain Delivery Plan with proposals to develop
markets with zero emissions heat (see Scottish Government (November 2022), The Heat in Buildings Supply Chains
Delivery Plan: Towards an Industry for Green Heat). In March 2023, the UK Government also announced £14m funding
allocated to a Heat Training Grantpr ogr amme and four O6éHeat Pump Readcarbonpr oj ects t
technologies (see DESNZ (March 2023), News story: £14 million cash boost to accelerate rollout of low carbon heating.

46 The Green Heat Network Fund runs until 2025 but the Powering Up Britain report announced a two-year extension,
including additional £220m funding through the Heat Network Transformation fun (see DESNZ (March 2023), Powering
up Britain Policy Paper).

47 In October 2021, DESNZ consulted on proposals for the implementation of heat network zones. DESNZ is currently
running a Heat Networks Zoning Pilot programme to deliver heat networks in zones where they provide lowest cost (see
DESNZ (November 2022), Guidance: Heat Networks Zoning Pilot).

48 New social homes need to be EPC A and not rely on fossil fuel heating, and there are plans for EPC requirements to be
extended to all new homes (see CCC (June 2022), Progress in reducing emissions).

49 From 2024, new homes must use heating with zero direct emissions and high fabric efficiency (see CCC (June 2022),
Progress in reducing emissions).
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https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2022/11/heat-buildings-supply-chains-delivery-plan-towards-industry-green-heat/documents/heat-buildings-supply-chains-delivery-plan-towards-industry-green-heat/heat-buildings-supply-chains-delivery-plan-towards-industry-green-heat/govscot%3Adocument/heat-buildings-supply-chains-delivery-plan-towards-industry-green-heat.pdf
https://www.gov.uk/government/news/14-million-cash-boost-to-accelerate-rollout-of-low-carbon-heating#:~:text=Government%20announces%20%C2%A314%20million,move%20to%20low%20carbon%20heating.&text=More%20than%20%C2%A314%20million,to%20train%20thousands%20of%20installers.
https://www.gov.uk/government/publications/powering-up-britain
https://www.gov.uk/government/publications/powering-up-britain
https://www.gov.uk/government/publications/heat-networks-zoning-pilot
https://www.theccc.org.uk/wp-content/uploads/2022/06/Progress-in-reducing-emissions-2022-Report-to-Parliament.pdf
https://www.theccc.org.uk/wp-content/uploads/2022/06/Progress-in-reducing-emissions-2022-Report-to-Parliament.pdf

We assume that 100% of this funding is allocated to the domestic sectors°, and that there
is a 10% uplift on total funding from the private sector.5!

We assume that the funding is allocated towards upgrading the homes to reach an EPC
C rating, and that the funding delivers c. 852,550 home upgrades.5253

Our analysis of policy gaps therefore already accounts for the potential impacts of this
£6 billion spending, and so any policy gaps would need to be addressed with funding
that is additional to the announced £6 billion energy efficiency funding.

2.2.2 Calculating the potential gap

We assess the potential policy gap in the following way:

y

Heating in existing homes: For the committed and planned policies, we attach an
estimate of the potential number of homes treated under the policy in the following way:

I  Where available, we use modelled estimates directly from Government Impact
Assessments and other published documents.

I In some cases, the Impact Assessments do not provide direct information about the
number of homes and / or measures delivered under the policy but do include
information about other metrics of the performance of the scheme. In those cases we
use the available information from the impact assessment to calculate an implied
number of homes.>

I In some cases, impact assessment data is not available, and so we estimate the
modelled deployment by using deployment figures from other similar schemes>® or
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This is a conservative approach to estimating the potential gap. We note that the actual level of funding allocated to the
domestic sector may be lower which would imply an even larger gap.

This is an illustrative assumption, informed by the assumption used in the ECO+ consultation stage impact assessment
(see DESNZ (December 2022), ECO+ Consultation Stage Impact Assessment).

This assumes an average home upgrade cost of c. £7,700. This is calculated based on government data on costs to
bring an average private sector / social rented / owner occupied home to EPC C, weighted by the frequency of each
home type in the building stock (see Ministry of Housing, Communities & Local Government (2019), English Housing
Survey Private rented sector, 2019-20 report for average home Upgrade cost and ONS (July 2022), English Housing
Survey data on tenure trends and cross tenure analysis, table FA1221 for the share of each tenure type.

Of the 852,550 fabric efficiency upgrades, we assume that 113,673 of these home upgrades (13% of the total) will also
include the installation of a heat pump. The 13% assumption is based on the number on heat pump installations
anticipated under ECO4 (i.e. 60,000 heat pump installations, see Table 6 of DESNZ (April 2022) ECO4 Final Stage
Impact Assessment) as a proportion of the total number of home upgrades anticipated under ECO4 (i.e. 450,000 homes,
see Table 7 of the same document).

For example, the DESNZ Impact Assessment for Private Rented Sector Minimum Standards specifies the anticipated
proportion of homes meeting the updated standards by 2028, which we use to estimate the number of additional homes
meeting the standards (see DESNZ (September 2020), Improving the Energy Performance of Privately Rented Homes in
England and Wales: Consultation Stage Impact Assessment, Table 5).

For example, we estimate the deployment under Wave 2.1 of the Social Housing Decarbonisation Scheme based on the
deployment under Wave 1 of the scheme, scaled for the level of funding.
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1124893/ECO+_consultation_stage_impact_assessment.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1000052/EHS_19-20_PRS_report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1000052/EHS_19-20_PRS_report.pdf
https://www.gov.uk/government/statistical-data-sets/tenure-trends-and-cross-tenure-analysis
https://www.gov.uk/government/statistical-data-sets/tenure-trends-and-cross-tenure-analysis
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1065825/eco4-final-ia.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1065825/eco4-final-ia.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/932403/prs-epc-c-consultation-stage-ia.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/932403/prs-epc-c-consultation-stage-ia.pdf

by applying assumptions about the number of homes that could be treated based on
the funding allocated to the scheme (or the anticipated low carbon heat delivered)se.

We then compare the deployment implied by the committed and planned policies to the
deployment required to reach the target to calculate the gap. We do not include early
stage proposals when estimating the gap since it is not certain that they will be
implemented, or what their impact will be.

y  Other energy consumption: For energy savings for non-heating purposes and
additional energy demand from new homes, we do not model the required deployment or
deployment implied under existing policies. Instead we summarise at a high level the
potential gap, drawing on the CCCb6bs recommenda

56 For example, we estimate the number of homes connected to heat networks / communal heating under the Green Heat

Network Fund by converting the additional TWh of heat delivered under the scheme to a number of homes using an

average heating requirement. For this calculation we use the average heating requirement for a flat, as the CCC

recommends heat networks to be rolled out in heat-dense areas like cities, and using anchor loads such as schools and

hospitals (see CCC (December 2020), Sixth Carbon Budget paper, page 109)andEl e ment Ener gy 6s model |l i ng
CCCo6s Si xt h Casurhes commBunal lieat pumps are typically installed in flats or terraced houses (see

Element Energy (April 2021), Development of trajectories for residential heat decarbonisation to inform the Sixth Carbon

Budget, page 110).
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https://www.theccc.org.uk/wp-content/uploads/2020/12/The-Sixth-Carbon-Budget-The-UKs-path-to-Net-Zero.pdf
https://www.theccc.org.uk/wp-content/uploads/2020/12/Full-Report-Development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-Sixth-Carbon-Budget-Element-Energy.pdf
https://www.theccc.org.uk/wp-content/uploads/2020/12/Full-Report-Development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-Sixth-Carbon-Budget-Element-Energy.pdf

3 Required deployment and potential gap

In this chapter we summarise the required deployment to reach the energy efficiency targets,
and the potential gap relative to currently committed and planned policies.

3.1 Required deployment under the targets

Figure 4 below shows the sources of energy savings that would be required under the 15%
and 20% energy efficiency targets, based on the application of the methodology set out in
Section 2.1. Savings from the deployment of fabric efficiency retrofits and heat pumps make
up around half of the total savings required under the target, contributing to an 8% energy
saving (relative to 2021) under the 15% target, and a 13% saving under the 20% target.

Figurd  Contribution ehergy savings by measure type
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Figure 5 below shows the required deployment of specific measures for energy efficiency in
existing homes to meet the targets, using the methodology set out in Section 2.1. For example,
between 2021 and 2030:

Yy An additional 6m installations of other insulations” are required to reach the 15% target
(or 9.3m to reach the 20% target). Other insulation refers to draught proofing and hot
water tank insulation which are typically lower cost and require less disruption to install

57 A Ot her i ns stbdraughbproofingraedfhet water tank insulation. We assume that homes taking up one of these
types of insulation also takes up the other type as the same time.
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relative to other fabric efficiency measures (but are also associated with lower savings).
The CCC assumes that draught proofing and hot water tank insulation measures will be
widely deployed in the Balanced Pathway.

Yy An additional 4.4m installations of loft insulation are required to reach the 15% target (or
6.8m to reach the 20% target);

Yy An additional 1.9m installations of floor insulation are required to reach the 15% target
(or 3m to reach the 20% target);

Yy An additional 1.6m solid wall installations are required to reach the 15% target (or 2.6m
installations to reach the 20% target);

Yy An additional 1.3m cavity wall installations are required to reach the 15% target (or 2m
installations to reach the 20% target); and

Yy An additional 1.3m solar panel installations are required to reach the 15% target (or 2m
to reach the 20% target).

Figur®  Additional fabric efficiency meaandesolar panels required i
existing homes
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Figure 6 below shows the required deployment of specific measures for low carbon heating
in existing homes to meet the targets, using the methodology set out in Section 2.1. For
example, between 2021 and 2030:
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Yy An additional 1.5m ASHPs are required to reach the 15% target (or 2.3m to reach the
20% target).

Yy An additional 0.16m GSHPs are required to reach the 15% target (or 0.25m to reach the
20% target); and

Yy An additional 1.3m homes connected to a heat networks are required to reach the 15%
target (or 2.1m to reach the 20% target).

Figur®  Additional required deployméoivatarbomeating in existing

homes
3
2.3
2.1
=2
S
%
~ 5 1.5
@ 1.3
S
o
£
0 1
o
]
£
=
<1
0.25
0.186
. s
Air source heat pump Ground source heat pump Heat Networks
m15% target m20% target
Note: Heat network numbers refer to district heating or communal heat pumps and reflect the number of homes treated,

rather than the number of measures installed (since each heat network services multiple homes).

3.2 Deployment under existing policy and the potential gap

As explained in chapter 2 we have estimated the potential gap in deployment by comparing
deployment under planned and committed policies to our estimates of the deployment required
to reach a 15% and 20% energy efficiency target.ss

Below we discuss the potential gap, expressed in terms of:

y"  The number of homes requiring energy efficiency interventions (e.g. a fabric efficiency
retrofit and / or low carbon heating technology);

58 An overview of the modelled deployment of the policies considered can be found in Annex B.1.
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Yy The number of individual measures required (e.g. installations of cavity wall insulation or
a heat pump); and

Yy The targeting and eligibility of existing policies.
3.2.1 Potential gap by type of measure

Gap relative to committed policies

Figure 7 and Figure 8 below shows that there are material gaps in deployment, relative to
currently committed government policies across fabric efficiency, heat pumps and heat
networks:

Yy To achieve the 15% target, an additional 4.9m homes would require retrofits, 1.5m homes
would require heat pumps and a further 0.6m homes require connecting to a heat network
/ communal heat pump.

Yy To achieve the 20% target, an additional 8.2m homes would require retrofits, 2.4m homes
would require heat pumps and a further 1.4m homes require connecting to a heat network
/ communal heat pump.

Figur§  Potentibgap relative to committed policies under 15% targ
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Figurd  Potential gap relative to committed policies under 20% tat
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Gap relative to committed and planned policies

We have also tested the impact on the gap when we account for the potential additional
deployment from planned policies.

As explained in chapter 2, there is some uncertainty as to whether the planned policies will be
delivered in their planned form, and around the levels of deployment that will be achieved
under those policies. We also account for the potential deployment that could be achieved
using the Government 6 s p | abilionefuhding r energy efficiency from 2025. Figure 9
and Figure 10 below show that even if all committed and planned policies are delivered and
perform as expected (including spending the £6 billion funding), there is still a gap remaining
to reach the 15% and 20% energy efficiency targets:

Yy To achieve the 15% target, an additional 2m homes would require retrofits, 0.5m homes
would require heat pumps and a further 0.6m homes require connecting to a heat network
/ communal heat pump.

Yy To achieve the 20% target, an additional 5.4m homes would require retrofits, 1.4m homes
would require heat pumps and a further 1.4m homes require connecting to a heat network.

y" Accounting for planned policies reduces the potential gap for heat pumps in particular (in
percentage terms), due to the planned policies for phase-out of the installation of new
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fossil fuel boilers in off-gas grid homes and strengthened private-rented sector minimum
standards, which are associated with relatively high levels of anticipated heat pump take

up. This means that a significant part of this gap reduction effect is to be driven by the
introduction of new regulatory policies. In this regard, we would note that introducing new

regul ation in rel at i orchallenging and thdrefoteghis planned s c an
policy may be associated with greater risk (relative to policies that do not involve
regulation) in terms of timelines for implementation and co-ordination.

Figur®  Potential gap relative to committed and@laolicie315%
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Figurd0 Potential gap relative to committed and planned®oH6ies
target
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Actual and modelled performance

We note that our analysis assumes that all committed policies deliver as expected (i.e. no
delivery or take up issues). In this context, we would note that to be successful a policy
programme in this energy efficiency area must overcome multiple complex barriers and
market failures, as illustrated in Figure 11 below.
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Figurdl lllustration of delivbayriers and market failures

Investment barriers Behavioural barriers

» Lack of trained installers + Lack of awareness / understanding of energy efficiency measures,

» Manufacturers of energy efficiency measures not expanding at and associated savings (and where to go for trusted advice and to
required rate find qualified installers)

» Perceived hassle to install * Focus on near term costs / benefits

+ High upfront costs, long term benefits « Wider economic context (e.g. cost of living crisis)

» Tied to properties

» Easier to deliver at trigger points (e.g. renovation or new build)

Economic barriers Policy barriers
Externalities (carbon) Lack of stability
High running costs (e.g. due to relatively higher electricity prices There are costs associated with funding policies (and distributional
compared to gas) can act as a barrier to take up of heat pumps consequences e.g. some funding mechanisms can be regressive)
Misaligned incentives in the rental sector Can be difficult to identify fuel poor households
Difficulties in accessing credit to fund upfront costs of energy Inaccurate EPCs acting as a barrier to eligibility
efficiency upgrades

Early evidence from existing policies (e.g. the Boiler Upgrade Scheme) suggests that actual
deployment may sometimes be lower than modelled, particularly at the start of new

schemes. This may mean that, for some policies, deployment may be lower than assumed in
official policy documents (such as the Impact Assessment), and, therefore,t he figapo0
terms of required measures to meet the target may be larger in practice. We discuss this
further in Box 1 below.
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Boxl: Modelled and actual performance of selected policies

The Boiler Upgrade Scheme (originally from May 2022 i March 2025) provides households
with a grant for heat pumps (£5,000 grant for an ASHP / biomass boiler; £6,000 for a GSHP).
Government has allocated £450m to the scheme to 2025, implying that the scheme has the
potential to support retrofits in ¢. 90,000 households (or c. 22,000 heat pumps every nine
months).>® However, it has taken time for deployment levels to build under the scheme,
resulting in lower deployment than anticipated over the first nine months of the scheme, as
shown in the Figure below.

Boiler Upgrade Scheme Performance
May 2022 - Feb 2023 (9 months since scheme start)

25,000

20,000

15,000

10,000

5,000

Modelled number of heat pump Voucher applications received Vouchers redeemed
installations

Some level of ramp-up is to be expected, especially given that the scheme launched during a
period of economic uncertainty, and the number of vouchers redeemed has broadly been
rising since the scheme was launched. However, there are actions that the Government could
take to help ensure that deployment through the scheme is maximised. As noted by the
Environment and Climate Change Committee in the House of Lords, this could include
addressing: 1) relatively limited public awareness; 2) a shortage of heat pump installers; 3)
heat pump manufacturers not expanding at the required rate; 4) electricity bill costs acting as
a barrier to take-up with policy costs falling disproportionately on the electricity side rather than
the gas bills side; 5) inaccurate EPCs as barrier to eligibility; and 6) considering levels of low-
income support.5t

59 The Powering Up Britain policy paper announced that the Boiler Upgrade Scheme would be extended by three years to

2028, however no detail on the precise allowances and overall budgeting around this has yet been committed to.

60 The Boiler Upgrade Scheme should support around 90,000 heat pump installations in total over the three year duration of

the scheme (see DESNZ (February 2022), Boiler Upgrade Scheme Impact Assessment, page 1 and 10. Data reported by
Ofgem indicates that between 23" May 2022 to 28" February 2023, 14,302 voucher applications were received and
8,689 vouchers were redeemed (see Ofgem (March 2023), BUS Monthly Scheme Update).

61 Environment and Climate Change Committee (February 2023), Letter from Baroness Parminter to Lord Callanan: The

Boiler Upgrade Scheme and the wider transition to low-carbon heat.
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3.2.2 Potential gap for specific measures

We have also considered the potential gap on a measure-by-measure basis for a sub-set of
key policies where data is available on potential deployment by measure. This includes all
heat pump and heat network policies and the fabric energy efficiency policies with the largest
potential impacts.52 An overview of the modelled deployment of these policies can be found in
Annex B.2.

Potential gap relative to committed policies

Figure 12 below shows the potential gap relative to committed policies assuming a 15% target.
There are material gaps across all areas, but especially in energy efficiency retrofits, including
lower cost measures requiring high levels of deployment (e.g. @theri n s u |%loftiamd fiodr
insulation). For example:

y There is a gap i ®midstallatoesyirdloftinsuation oh4 3m installatidns
and in floor insulation of 1.9m installations; and

Yy Anadditional 0.6m homes need to be connected to heat networks / communal heat pumps
and a further 1.5m heat pumps need to be deployed.

62 This includes ECO4; the GB Insulation Scheme; Private Rented Sector minimum standards; two of the Scottish

Governmentdés energy efficiency polices (the Area Based Schemes
(WHS)) and the impact of the additional £6 billion announced by the UK government at the Autumn Statement last year
for energy efficiency measures in the period 2025-28.

63 ¢60Other insulationdé refers to draught proofing and hot water (HV
Carbon Budget.
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Figurd2 Potential gap relative to committed policies under a 15% t
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Note: Solar panels are excluded from this chart, since ongoing and increasing growth in solar panel installation suggests no

major gap to reach the additional 1.3m required installations by 2030.

From Figure 12 we observe that further deployment is required across all fabric efficiency
measures, but the gap appears to be particularly large in t h etherdinsulationd/ loft insulation
categorieswherevery high | evels of deployment are
Pathway. These measures are typically lower cost and require less disruption to install
compared to the other fabric efficiency measures®* and also offer lower savings (see Table 3
above). Actions to address thegapin 6 ot h er imeasurésantparticutadshould
prioritise creating public awareness and understanding of the importance of these measures
and where to go to obtain advice.

Potential gap relative to committed and planned policies

Figure 13 shows the potential gap relative to committed and planned policies. As explained
above, accounting for the potential deployment under planned policies reduces the size of
the gap, but there is greater uncertainty as to the whether this deployment will be achieved.
The impact of incorporating planned policies reduces the gap in particular for:

Yy ASHPs and GSHPs, due to the planned policies for phase-out of the installation of new
fossil fuel boilers in off-gas grid homes and private-rented sector minimum standards (as
explained above); and

64 gee, for example, the illustrative costs referred to recently by the Climate Change Committee in a letter to Chancellor

Jeremy Hunt from 9 Rd&ocineendrgy dem2nf i2 Buildmas infiesponse to the energy price crisiso .
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Yy Solid wall and cavity wall (and also floor and loft insulation but to a lesser extent) due to
the planned policy for strengthened Private Rented Sector minimum standards. For cavity
wall insulation specifically, we note that incorporating the deployment associated with
planned policies implies that there is no gap to reaching the deployment required under
the 15% target. However, this result relies on all planned policies being implemented and
performing as modelled; there is uncertainty around whether this outcome would be
reached in practice.

Figurd3 Potential gap relative to committed and planned policies L
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We provide further detail on the potential gap under the 20% energy efficiency target in Annex
B.3.

3.2.3 Potential gap for specific household types

We have also considered the potential policy gap for specific household types under key
energy efficiency and heat pump polices.

Figure 14 summarises the policy eligibility (or in some cases, policy targeting) for different
home characteristics (e.g. based on tenure, whether the home is categorised as fuel poor and
whether the home is connected to the gas grid). This shows that there are particular gaps for
energy efficiency policies for those in the owner occupied sector who are not fuel poor. These
policy gaps were also highlighted by the CCC in its 2022 Progress Report. 65

65 Climate Change Committee (June 2022), 2022 Progress Report to Parliament, pages 178, 194, 196.
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Figurd4 Overview of policy eligibilityaageting

Note:
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Eligibility Restrictions:

- ECO4: Restrictions on eligibility apply depending on factors such as EPC rating of the home and tenure (e.g. owner
occupied vs private-rented).

- HUG1/2/ LAD3: Social housing may be included in HUG applicati ons as par-f i bf-linteaupgrades i
for instance, upgrading a block of flats or adjacent, terraced properties as part of area-based delivery. However, the
social housing component of an application cannot exceed 10%.

- GB Insulation Scheme: Includesabr oader el i gibility pool t How efficEnCyhdmes
in lower council tax bands as well as low-income households). Restrictions on measures apply depending on tenure
and whether homes are part of the low-incomeor égeneral 6 group.































































