The UK approach to residential heat
transition

TNO Amsterdam 23 May 2022

Dr Matthew Lockwood
Science Policy Research Unit, University of Sussex

lls BUSINESS

UNIVERSITY SCHOOL

OF SUSSEX



Overview

. Going Dutch? project

. The context for UK residential heat

decarbonisation

. Heat and Buildings Strategy 2021 (and
Scottish Heat in Buildings Strategy 2021)

. Some comparisons with the Netherlands
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Going Dutch? project

Fuel share for heating demand

* 18-month research project, led (residential and commercial)
from the University of Sussex,
funded by the UK Energy S
Research Centre _— -
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Source: BEIS 2018
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https://www.theccc.org.uk/publication/2021-progress-report-to-parliament/#supporting-information-charts-and-data-progress-in-adapting-to-climate-change

Context

« Legislation

« 2008 Climate Change Act; 2009 Climate Change (Scotland) Act;
CCA amended 2020, followed by Net Zero Strateqgy (net zero
emissions by 2050 (Scotland 2045)

« Strategies

« 2012: The future of heating: a strategic framework for low carbon

heaa e =
« 2016: Next steps for UK heat policy (Committee on Climate e
Change) s [ <]
« 2021: Heat and buildings strateqy (UK), Heat in buildings strategy | ‘
(Scotland)

e (Costs crisis:

Cap on average bills increased by 54% in April 2022, with another
32% increase expected in October
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1033990/net-zero-strategy-beis.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/10/Next-steps-for-UK-heat-policy-Committee-on-Climate-Change-October-2016.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1044598/6.7408_BEIS_Clean_Heat_Heat___Buildings_Strategy_Stage_2_v5_WEB.pdf
https://www.gov.scot/publications/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/
https://www.ofgem.gov.uk/publications/price-cap-increase-ps693-april

Targets
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Source: CCC
« Scotland

e 2024 zero emission heat standard for new buildings
e 35% of heat in domestic buildings to be supplied using low-carbon technologies
by 2032

e move 1 million homes currently using mains gas, and the vast majority of off-gas
homes to zero-emission heating by 2030


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/956094/Government_response_to_Future_Homes_Standard_consultation.pdf
https://www.theccc.org.uk/publication/independent-assessment-the-uks-heat-and-buildings-strategy/

Heat and Buildings Strategy overview

5 key approaches:

» Energy efficiency
* Heat pumps

« Hydrogen

« Heat networks

« Bioenergy public buidings

through a

combination of

energy efficiency

and low-carbon

heating Heat Pumps
19% 17%
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Building performance and energy

efficiency

: : 2 Housing age distribution
» Collapse in policy effort post-2012, but

estimates that 25% of household enerqgy

could still be saved cost-effectively % '
« Main instrument = Energy Company '
Obligation (ECO) I

20

(%3]

o

(%3]

« Two poorly designed and implemented 0
Pre-1919 1919 - 1945- 1965 - 1981 - Post 1990
schemes (Green Deal 2013-15 and Green 1944 1964 1980 1990
Homes Grant 2020-21) cancelled Source: Piddington et al 2020

« HBS approach » Insulation measures, 2010 - 2020

« £8.2 billion targeted public support to
2026 for low income households
through ECO and tax-funded schemes

« Minimum energy performance
standards (but no concrete proposal for
owner-occupiers yet, except voluntary
min C EPC target for mortagees)

Installations (millions)

« Encourage mortgage lenders and other
financial institutions to offer finance for |
energy efficiency measures

Source: CCC —— CCC indicator (annualised) based on Fifth Carbon Budget


https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.728.5505&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/pii/S030142151830421X?casa_token=3LBqh5Nq8MEAAAAA:jvJ1XxZs2dDQgfbekxqK7xP2tgNUFpA6h6jdBLdT33P9cW6Pr5yK3tnhFkx9EPJpNn0SRniTeqI
https://www.sciencedirect.com/science/article/pii/S2214629616301803?casa_token=15utZzVy-TIAAAAA:t9gOJbdh6FiM3tEH1eCuAshfaHB1c2DP9GGnhZPz20_Fu_hYK2HSRn665MpkHNEVKaAQm5x9AXY
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/820284/190716_BEIS_Green_Finance_Strategy_Accessible_Final.pdf
https://www.theccc.org.uk/2022/03/09/taking-stock-of-the-uk-governments-heat-and-buildings-strategy/
https://files.bregroup.com/bretrust/The-Housing-Stock-of-the-United-Kingdom_Report_BRE-Trust.pdf

Heat pumps

Heat pump installation rates in Climate _
Change Committee’s net-zero “balanced * Just under 90,000 heat pumps installed by Q1

pathway”. 2022

. CCC estimates huge scale-up required for net
zero pathway (>500,000/yr by 2026)

» Support policy up to April 2022 was
Renewable Heat Incentive (= feed-in tariff)

* Now changed to grant of £5,000-£6,000
(~40% of upfront cost)

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

al installations (millions)

Annu

. BCCC trajectory - new homes B CCC frajectory - existing homes
Source:
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additionality or cost-reduction effects

connecting to a low carbon heat network (LCHN)?k in 2020 and 2035

:\gevdfgfbdon éiﬁﬂmé + Obligation (subject to consultation) requiring
heat P o) B f =<2  boiler or heat pump manufacturers to deliver a
technology ¢ 710 B8 0 B B certain number of heat pump installations
costs =l 8§ B each year, between 2024 and 2028, but

ASHP ASHP  Hybrid H2 Hybrid H2  LCHN LCHN

Dm0y  (m5) | ASHP  ASHP (o)) (035) details not yet clear

(2020} (2035)

[} Decommission/replace cooking appliances

Source: Element ceonmssonsater s - Proposal to shift low-carbon policy costs from

Il Radiator upgrades

Enerqy 2020 Moot electricity to gas over 2020s

Heating system capex


https://www.bbc.co.uk/news/business-58959045.amp
https://www.theccc.org.uk/wp-content/uploads/2021/06/Progress-in-reducing-emissions-2021-Report-to-Parliament.pdf
https://www.theccc.org.uk/wp-content/uploads/2020/12/Element-Energy-Trajectories-for-Residential-Heat-Decarbonisation-Executive-Summary.pdf

Hydrogen
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H100 in Fife

Hydrogen Strategy 2021 commits to scaling up of

production of both blue and green hydrogen

Commitment to support blending of hydrogen in
gas grid up to 20%

Decision on role of hydrogen in residential heating
due by 2026

Government working on trials and R&D to “assess
the feasibility, costs and benefits of widespread use
of hydrogen in heat and buildings”

100% hydrogen village trial of 2,000 homes to be
set up by 2025; other trials (e.g. H100) also starting
soon

Active lobbies for blue hydrogen (oil and gas
majors) and hydrogen in heat (gas network
companies)



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1011283/UK-Hydrogen-Strategy_web.pdf
https://www.sciencedirect.com/science/article/pii/S2210422420300964#sec0055
https://www.sgn.co.uk/H100Fife

Heat networks

Heat networks currently provide about 2% of
the overall UK heat demand; most schemes
have been |local authority led/public-private
partnerships

Historically unlicensed, but now proposed that
operators should be licensed and regulated by
gas and electricity regulator Ofgem

Heat Network Development Unit established
2013 to help local government develop
projects; Heat Networks Investment Project
provides some capital funding

2020 Energy White Paper committed to bringing in heat network zoning in
England by 2025; policy stronger in Scotland - see slide below

New proposals for national heat network planning process, with powers for
local government to require non-domestic building owners to connect

Local HN planning to use standardised methodologies and a national dataset

Impact of policies likely to depend on capacity and interest in local
governments, which ranges widely



https://www.tandfonline.com/doi/full/10.1080/09537325.2014.971001?casa_token=OGJdoJq3hK0AAAAA%3A3wyp7xv8hGeGmHdmuYS3XB5UsFAfShtIcczddy9lemXc06EwMNUn95yTSbssVBQD_qg-E5uUkSQ
https://www.gov.uk/government/consultations/heat-networks-building-a-market-framework
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/748477/hnip-launch.pdf
https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future
https://www.gov.uk/government/publications/heat-networks-zoning-pilot#:~:text=In%20autumn%202021%20BEIS%20consulted,mandating%20powers%2C%20and%20market%20support.
https://www.sciencedirect.com/science/article/pii/S0301421519307931?casa_token=gKyEau8Bb5sAAAAA:0QnQFEsvShI-Iy7urcBTxiqWh2DqNhW9A4QjWiya-3AvFewx-AFN2YXMkLke-B8HVOsOAVXy

Bio-energy

« Expected to play minor but significant role in
strategy

« Backlash against solid biomass (wood-
burning stoves) in cities, due to particulates

« Key policy = injection of bio-methane from
anaerobic digestion into gas grid

« Historically supported through the
Renewable Heat Incentive

* 95 registered producers of bio-methane
by 2020

« Over 2011 — 2020, on average annual
biomethane produced equivalent to
under 0.5% of total heat demand

« 2021 Green Gas Support Scheme funded by
Green Gas Levy on suppliers, passed
through to customers



https://www.gov.uk/government/statistics/area-of-crops-grown-for-bioenergy-in-england-and-the-uk-2008-2020/section-3-anaerobic-digestion
https://www.greengas.org.uk/images/upload/news_62_green-gas-levy-future-support-low-carbon-heat-govt-response.pdf

Scotland

11 second phase
LHEES pilots
May 2018 — Dec
2019

Certain powers for buildings decarbonisation are
devolved to Scottish Government

Climate Change Plan proposed Local Heat and
Energy Efficiency Strategies (LHEES) - to focus on
‘no and low regrets areas’ and strategic technologies
e.g. heat networks, heat pumps and energy efficiency

Pilot scheme 2017-2021, with evaluation in 2020 and
final methodology under review

Capacity to conduct LHEES varies significantly across
local authorities

2021 Heat in Buildings Strategy gives central place to
LHEES, with proposal that they be made mandatory
for all local authorities by end of 2023, and lead to
LHEES Delivery Plans

Heat Networks (Scotland) Act 2021 has mandate
requiring local authorities to identify areas for heat
network and targets for heat delivered through
networks



https://www.gov.scot/publications/local-heat-energy-efficiency-strategies-lhees-phase-2-pilots-evaluation/
https://www.sciencedirect.com/science/article/abs/pii/S2214629622000512
https://www.legislation.gov.uk/asp/2021/9/enacted
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Awareness that skills will be a key factor for
delivery

140,000 plumbers and heating engineers
trained for gas boilers, but shortage of skills
for heat pumps and heat networks

UK historically weak on vocational skills
relative to Europe

National framework = National Skills Fund
(£2.5 billion) including Construction Skills
Fund, delivered through further education
colleges and ‘skills bootcamp’ short courses

2020 Green Jobs Taskforce, with expected
action plan for net zero skills this year(?)
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https://www.theccc.org.uk/publication/independent-assessment-the-uks-heat-and-buildings-strategy/

Percetnage share of emissions reduction in 2035

Evaluating the approach

Policy gaps and risks for emissions reductions
from residential buildings policies in the Heat
and Buildings Strategy
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GUnexplained emissions reduction m Policy gap

Significant risks Some risks

Credible policy

Source: CCC

Step forward after some years of
inertia — ‘a foundation to build on’
(CCC 2022)

Gaps in some areas (e.g. energy
efficiency for owner-occupiers; gas
boiler phase out date too late)

Reliance on markets over publicly
funded programmes, but will require
support on skills, finance, planning
to make this work

Some areas still vague (e.g.
rebalancing gas and electricity
prices)

‘Wait-and-see’ approach, e.g. on
costs, hydrogen, emphasis on
innovation through trials and
piloting rather than learning-by-
doing at scale


https://www.theccc.org.uk/publication/independent-assessment-the-uks-heat-and-buildings-strategy/
https://www.theccc.org.uk/publication/independent-assessment-the-uks-heat-and-buildings-strategy/

Governance contrasts UK vs NL

UK climate policy framework more technocratic

 CCA and Climate Change Committee
framework vs Climate Agreement process

e Citizens Climate Assemblies are a
response, but have limited impacts

UK heat decarbonisation strategy more
centralised

« Strategy led from the centre; as yet no
overall framework at the UK government
level for the role of local authorities in
achieving net zero (CCC 2020b, NAO 2021)

« Local authorities as delivery agent for
energy efficiency programmes, and can help
plan heat networks within national and
regional framework

* Only Scotland has something similar to
municipal visions and plans in LHEES
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STEVE BAKER The ‘Net Zero’ boiler ban will
leave Britain’s poorest out in the cold



