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1. Introduction
To meet the target of net-zero carbon emissions by 2050, the UK needs to radically cut the
emissions from our homes. This means dramatically improving the energy efficiency of 27 million
existing properties. Connected Places Catapult is hosting a workshop to develop an industry
wide roadmap for retrofitting our existing housing stock to zero carbon emissions.
There have been many studies and reports on the challenge of deep retrofit of existing homes.
Here, as an introduction to the workshop, we summarise the commonly agreed themes of the
need, barriers and benefits of deep retrofit.

2. The Need
Energy Consumption
Our homes consume about 30% of the UK’s energy and produce 20% of its greenhouse gas
emissions. Of that energy, 80% is for heating water and domestic space, mostly from gas.
Net Zero by 2050
In June 2019, the UK became the first major economy to pass laws to end its contribution to
global warming by 2050. This will require the UK to bring all greenhouse emissions to net zero
by 2050.
With a net-zero target for UK carbon emissions, it is vital that we minimise the energy required to
heat water and domestic space using only zero-carbon sources for residual needs.
Housing Stock
The UK housing stock is old and inefficient, and the replacement rate is low. About 80% of the
homes we will use in 2050 already exist.
Out of 24 million homes in England and Wales, 19 million have Energy Performance Certificates,
with 63% having a rating of D or worse. Even A rated properties will need retrofitting to achieve
net-zero carbon emissions.
We must upgrade our existing housing stock to be much more energy-efficient. This means
improving the fabric of the buildings, thus transforming the existing housing stock into homes fit
for the future.
Homes fit for the future
Homes fit for the future are:
• Low carbon
• Resilient to climate change
• Attractive and desirable places to live
• Adaptable to the changing needs of society
To upgrade 27 million homes by 2050, we need to deliver retrofits in volume, both quickly and
cost-effectively and ensure that any upgrades installed will not require further improvements in
the future.
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3. The Barriers of Today
Demonstration projects have proved that it is technically possible to retrofit existing homes to a
very high standard, but is not happening fast enough because:
There is a lack of demand from householders and landlords
Retrofit for energy efficiency is not yet an attractive enough proposition
for buyers.

•

There is a lack of clear and consistent Government policy direction
Policy and guidance that demand delivery of the 2050 targets are
currently absent.

•

High costs of retrofit and insufficient capability and capacity throughout the supply
chain
• The cost of deep retrofit is currently too high.
• Buyers lack the knowledge, skills and capability to specify and
procure deep retrofit.
• There is a limited supply of people who can design and deliver deep
retrofit.

There is a lack of financing
• At current prices, deep retrofit provides a poor return on investment.
• Large-scale investors find investing in deep retrofit less attractive than
other green technologies.
• Low-cost financing is not widely available for deep retrofit.

4. The Benefits of Deep Retrofit
Bringing the existing housing stock to near net-zero carbon emissions would:
•
•
•
•
•
•
•

Save 46 MtCO2, worth £600m per annum today, rising to a saving of £3.8bn in 2030.
Reduce fuel costs - an estimated saving of £944m per annum at current prices.
Reduce the direct and consequential costs of fuel poverty.
Open up new export markets for energy-efficiency solutions worth £1.7bn, by 2050.
Reduce costs and demand for health and social care, saving the NHS £1.4bn – £2bn per
annum in the direct costs of dealing with the impacts of poor housing quality.
Reduce the number of additional deaths from extreme weather: 30,000 deaths per
annum from winter cold and 2,000 from summer heat.
Create new economic activity through delivering 27 million upgrades by 2050.
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5. Building a Roadmap to Deep Retrofit;
Housing Innovation Opportunities

The project will consist of Connected Places
Catapult conducting interviews and hosting a
workshop bringing together industry experts to
begin developing an industry-wide roadmap for the
journey to net-zero for the existing housing stock.
This will demonstrate practical routes to net-zero
and will inform and support Government policy and
innovation strategies.
Together, we will look for innovation needs in design, materials, processes, and business models
that will bridge the gap between our current ability to deliver deep retrofit and what we will need
to meet the challenge of transforming the housing stock into homes fit for the future.
The goal is a joint industry–government innovation programme that will drive down retrofit costs
and increase take up – a programme of innovation activities that will unlock retrofit for our
existing stock.

Would you like to contribute to our research?
Connected Places Catapult will be working with other partners and stakeholder groups to further
explore the needs and opportunities with regards to bridging the gap between demand and
supplier to scaling deep retrofit. To contribute your own thoughts and to find out what role you
can play please email info-LDN@cp.catapult.org.uk.

6. References
There have been many studies and reports published on the challenge of deep retrofit. Here, we
summarise these reports to provide a collective overview of the barriers the sector faces today
helping us explore innovative solutions for scaling deep retrofit.
The Need
Domestic energy consumption - 30% UK energy 20% UK GHG emissions
Bring all UK emissions to net-zero by 2050
Minimise demand for heating water and domestic space
UK housing stock is old and inefficient
80% of homes we will use in 2050 have already been built
63% of current homes have an EPC rating of D or worse
Importance of improving the fabric of homes
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The Barriers of Today
Lack of demand from householders and landlords
• Lack of trust and low confidence in performance in use
• Lack of a compelling consumer story
• No financial incentives
• Hassle factor
• Split benefits challenge – landlord and tenant
• Perceived risk
• Other priorities for landlords
Lack of clear and consistent Government policy direction
• Current policy does not require deep retrofit of the existing stock
• Lack of stability in the regulatory/policy environment
• Other priorities for Local Authorities
• Planning rules and policies can block progress
• Incentive schemes are short term, incremental and subject to
regular change
• Cities do not have a clear mandate and process to invest in retrofit
High costs of retrofit and insufficient capability and capacity throughout
the supply chain
Lack of demand results in high costs
• Complexity of stock makes standardisation to reduce costs difficult
• Methods for predicting and monitoring performance inadequate
• Lack of appropriately skilled people among suppliers and buyers
• Siloed buyer organisations – budget and objective confusion, and
slow decision-making
• Lack of UK manufacturing capacity
• Lack of systems vision
• Missing players – integrators and one-stop shops
• Procurement standards are not adequate or not well understood
Lack of financing
• Under current models retrofit is a poor return on investment
• Return is unreliable due to uncertainties in design and installation
as well as rebound effects
• Without incentive packages finance can be hard to obtain
• Current scale of retrofit projects is too small to attract international
finance
• Lack of project ‘developers’ who can package and finance
• Low awareness among LA’s and RSL’s regarding funding sources
and options
The Benefits of Deep Retrofit
Save 46 MtCO2, worth £600m per annum today, rising to a saving of
£3.8bn in 2030
Reduce fuel costs – an estimated saving of £944m per annum at current
prices
Reduce the direct and consequential costs of fuel poverty
Reduce costs and demand for health and social care, saving the NHS
£1.4bn – £2bn per annum in the direct costs of dealing with the impacts of
poor housing quality
Open up new export markets for energy-efficiency solutions worth £1.7bn
by 2050
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Reduce the number of additional deaths from extreme weather. 30,000
deaths per annum from winter cold and 2,000 from summer heat
Create new economic activity through delivering 27 million upgrades by
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“UK Government Energy Consumption Tables 2019”,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
hment_data/file/826725/2019_Consumption_tables_2.xlsx
“2018 UK Greenhouse Gas Emissions, Provisional Figures”
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
hment_data/file/790626/2018-provisional-emissions-statistics-report.pdf
“Estimates of heat use in the United Kingdom in 2013”
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
hment_data/file/386858/Estimates_of_heat_use.pdf
“Legislating for net zero”, House of Commons Briefing Paper, CBP8590, June 2019
“Net Zero – The UK’s contribution to stopping global warming”, Committee on
Climate Change, May 2019
“Net Zero Technical Report”, Committee on Climate Change, May 2019
“Smart Systems and Heat: consumer challenges for low-carbon heat”, Energy
Technologies Institute, 2015
“Analysis of Alternative UK Heat Decarbonisation Pathways”, Imperial College
London, 2018
“Scaling Up Retrofit 2050”, The IET & Nottingham Trent University, 2018
“English Housing Stock Age”, IHBC Conservation Wiki,
https://www.designingbuildings.co.uk/wiki/English_housing_stock_age
“Live Tables on Energy Performance of Buildings Certificates”, UK Government,
https://www.gov.uk/government/statistical-data-sets/live-tables-on-energyperformance-of-buildings-certificates
Conservative calculated figure based on expected growth in the number of
households in coming years
(https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/
populationprojections/bulletins/2016basedhouseholdprojectionsinengland/2016ba
sed, and the UK Government target build rate for new homes of 300,000 p.a.
“UK housing: Fit for the Future”, Committee on Climate Change, February 2019
“Background report to recommendations from the Green Construction Board in
response to the 2030 Buildings Mission”, Green Construction Board, April 2019
“Retrofit Strategies, Key findings, retrofit project team perspectives”, Institute for
Sustainability, 2012
“Better Homes, Better Wales, Better World - Decarbonising existing homes in
Wales, Report to Welsh Ministers from the Decarbonisation of Homes in Wales
Advisory Group”, July 2019
"Breaking Barriers", National Energy Foundation & Energy Efficiency Partnership
for Buildings, 2014
"Domestic Retrofit 2015", RE:NEW, NEF and University Salford
"Domestic UK Retrofit Challenge", Dowson, Poole, Harrison and Susman, Energy
Policy, 2012, 50, 294-305
"D1.13 Report on Non-Technical Barrier and Legal and Normative Issues",
REMOURBAN, 2016
"Warmer and Greener", Policy Connect for Westminster Sustainable Business
Forum, 2016
"Retrofit 2050: critical challenges for urban transitions", Cardiff University for
EPSRC Retrofit 2050 programme, 2014
"Retrofitting in the private residential and commercial property sectors - survey
findings" Working paper for Retrofit 2050, Britnell and Dixon, 2011
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"Regeneration and Retrofit", UK Green Building Council, 2017
"Making Retrofit Work", Innovate UK, 2014
“Retrofit Revealed”, Innovate UK, 2014
“Retrofit for the Future: analysis of cost data”, SWEETT, 2014
“People Powered Retrofit: A community led model for owner occupier retrofit”,
Carbon Co-Op and Urbed, June 2019
“Each Home Counts: An Independent Review of Consumer Advice, Protection,
Standards and Enforcement for Energy Efficiency and Renewable Energy”, Peter
Bonfield, BEIS, 2016
“Net Zero Carbon Buildings: A Framework Definition”, UKGBC, April 2019
“Reinventing retrofit: How to scale up home energy efficiency in the UK”, Green
Alliance, February 2019
“Ten Characteristics of Places where People want to Live”, RIBA, 2018
“Housing Communities: What People Want”, Prince’s Foundation for Building
Community, 2014
“PAS 2035:2019 Retrofitting dwellings for improved energy efficiency –
Specification and guidance”, BSI, June 2019
“Building a Safer Future: Independent Review of Building Regulations and Fire
Safety: Final Report”, UK Government, 2018
“UPDATED SHORT-TERM TRADED CARBON VALUES: Used for UK public policy
appraisal”, BEID, April 2019
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
hment_data/file/794186/2018-short-term-traded-carbon-values-for-appraisalpurposes.pdf
Based on 80% reduction in fuel cost for space heating and 50% for hot water. From
“Annual Domestic Energy Bills”, UK Government, June 2019
https://www.gov.uk/government/statistical-data-sets/annual-domestic-energy-pricestatistics
“Costing statement: Excess winter deaths and illness Implementing the NICE
guidance on excess winter deaths and illnesses associated with cold homes
(NG6)”, NICE, 2015 https://www.nice.org.uk/guidance/ng6/resources/costingstatement-pdf-6811741
“The Health Impacts of Cold Homes and Fuel Poverty”, Friends of the Earth and the
Marmot Review, 2011
https://friendsoftheearth.uk/sites/default/files/downloads/cold_homes_health.pdf
“Estimation of costs to the NHS and social care due to the health impacts of air
pollution”, Public Health England, 2018
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attac
hment_data/file/708854/Estimation_of_costs_to_the_NHS_and_social_care_due_
to_the_health_impacts_of_air_pollution.pdf
“Evidence Review & Economic Analysis of Excess Winter Deaths”, London School
of Hygiene and Tropical Medicine, 2014
https://www.nice.org.uk/guidance/ng6/documents/excess-winter-deaths-andillnesses-economic-modelling2
“The Hidden Problem of Overheating”, Committee on Climate Change, 2017
https://www.theccc.org.uk/2017/08/08/hidden-problem-overheating/
“Technology Innovation Needs Assessment: Domestic Buildings Summary Report,
Carbon Trust, 2012 https://www.carbontrust.com/media/218010/tina-domesticbuildings-energy-efficiency-summary-report.pdf
“Project Drawdown – Sector Summary, Buildings and Cities”, Project Drawdown,
September 2019 https://www.drawdown.org/solutions/buildings-and-cities
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“Capturing the “multiple benefits” of energy efficiency in practice: the UK example”,
J Payne, F Downy and D Weatherall, ECEEE Summer Study Proceedings, 229-238
https://www.energysavingtrust.org.uk/sites/default/files/reports/1-424-15_Payne.pdf
“What are the Barriers to Retrofit in Social Housing?” Cambridge Architectural
Research Ltd, Muon Events, Cambridge Energy
“Low Carbon Retrofit Toolkit, A roadmap to success” Better Buildings Partnership

Disclaimer
The information and views set out in this document are those drawn from a series of stakeholder engagements and published reports on the
subject of deep retrofit to help provide context for the sole purpose of the workshop taking place on Wednesday 25th September. The authors
have taken all reasonable care to ensure that the reported information reflects the industry position on deep retrofit at the time of writing.
However, no warranty or representation is given by Connected Places Catapult, its partners or agents that the information contained in this
report is free from errors or inaccuracies. To the extent permitted by applicable laws, Connected Places Catapult accepts no liability for any
direct, indirect or consequential damages, however caused, resulting from reliance on the information contained in this report.
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