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PATHWAY TO 2050 – KEY PRINCIPLES AND DRIVERS
•

Catastrophic climate change: Significant need to
reverse greenhouse effect

•
•
•
•
•

UK Climate Change Act
UK COP21 and Net Zero commitment
UN Sustainable Development Goals
Renewable energy and re-forestation
Valuing scarce resources; circular economy

Ex Scripps Institution of Oceonography

PATHWAY TO 2050 – KEY PRINCIPLES AND DRIVERS: RESILIENCE FOR INVESTORS
•

Mark Carney argues that the roots of our environmental
emergency lie in a deeper crisis of values. He suggests how we
create an ecosystem in which society’s values broaden the
market’s conceptions of value. Significant need to reverse
greenhouse effect; UK Net Zero commitment

•

The bailouts of corporations associated with the global crash of
2008 meant that the under-privileged effectively ‘paid for’ the
rescue of businesses who previously enjoyed ‘private’ profit

•

Resilience for assets a priority for long-term investment

PATHWAY TO 2050 – UK CARBON BUDGETS AND POLICY DRIVERS
•

New buildings to be Zero emissions – cannot add to the problem – fabric
standards “Passivhaus or thereabouts” (Lord Deben) with space heating
demand ~15-20kWh/m2

•

Market failure in retrofit – must accelerate transition – “energy efficiency is a
top priority in the post-covid recovery, and it is widespread geographically and
provides skills and employment” (Lord Deben)

•

Government requirement for Biodiversity Net Gain

•

Future Homes Standard (including Zero Emissions from heating) and the
healthy, age-friendly agenda

•

Electrification of transport; walking and cycling

UK’s EXISTING BUILDINGS STOCK – POLICIES vs PRIORITIES FOR NET ZERO
•

Failure of successive retrofit programmes to tackle the upgrade of our existing
buildings stock: EEC tackled the ‘low-hanging fruit’; Green Deal; stop-start
ECO, Green Homes Grant etc

•

Building Regulations: Energy Efficiency last reviewed 2012 and current
consultation represents minor improvements to fabric and changes to carbon
intensity of fuel source; no clear indications for addressing the performance
gap

•

CCC – successive reports on homes: 2019 - Deployment of energy efficiency
measures in buildings are running at less than 20% of the rate under CCC 2018
indicators, having fallen sharply since policy changes in 2012. How the
Government’s target for all houses to be made EPC band C by 2035 will be
delivered remains largely unclear; PRS MEES regulations are limited in scope
and impact due to cost cap; Tackle performance, compliance and skills gaps

•

2021Green Alliance: Put in place long term regulation and funding for a robust
homes decarbonisation programme

•

RIBA et al: regulate the energy performance of both new and existing
buildings; Introduce embodied energy targets; define operational energy
targets and benchmarks; require demolition permits for all prospective
demolitions, and require feasibility studies to be carried out for adaptive reuse
of any existing structures prior to granting permission for new builds

•

National Retrofit Strategy (CLC’s RMI Working Group chaired by FMB with
Green Construction Board) BUT Heat in Buildings Strategy delayed

UK’s EXISTING BUILDINGS STOCK – POLICIES vs PRIORITIES FOR NET ZERO
•

CCC call for delivery of the Government’s energy efficiency plans
to upgrade all buildings to EPC C over the next 10-15 years

•

CCC’s Further Ambition options for heating buildings would still
result in emissions of 4 MtCO2e in 2050. This requires roll-out of
technologies across the building stock, including peak heat for
buildings on the gas grid, ie heat pumps, hybrid heat pumps and
district heating in conjunction with hydrogen, and new smart
storage heating, combined with high levels of energy efficiency.

•

By 2035 almost all replacement heating systems for existing
homes must be low-carbon or ready for hydrogen, so the share of
low carbon heating increases from 4.5% today to 90% in 2050.
These changes could be made at an average cost of around
£140/tCO2e (CCC)

•

Scaling up the market for heat pumps as a critical technology for
decarbonising space heating, while maintaining quality

•

Expand the rollout of low-carbon heat networks in heat dense
areas like cities, using anchor loads such as hospitals and schools

•

Prepare to shift away from using fossil fuel Combined Heat and
Power (CHP) as a supply source towards low-carbon heat by
preference from the mid2020s

UK’s EXISTING BUILDINGS – CCC’s “HEADWINDS, TAILWINDS + BALANCED PATH”
•

6th Budget: Median scenario ‘moderate’ energy efficiency and
limited (~11%) homes using hydrogen-based heating

•

Non-residential heat and catering mainly electrified with limited
hydrogen

•

Other scenarios factor higher co-benefits from higher energy
efficiency targets eg jobs, regeneration, comfort, tax revenues

•

The Balanced Pathway requires investment across all buildings
(residential and non-residential) at an average rate of around ~£12
billion per year to 2050

•

More widely, the shift to electrification and heat networks can also
deliver improved energy security and improved air quality

•

A ‘more flexible’ electricity system is identified as a requirement,
deploying storage through hydrogen and batteries (eg the Balanced
Pathway assumes 18 GW of battery storage capacity by 2035)

•

Grid capacity: currently gas @ ~170GW versus ~40GW windpower
(2030 estimate)

•

Robust enforcement needed

UK’s EXISTING BUILDINGS – CCC’s “HEADWINDS, TAILWINDS + BALANCED PATH”
•

Energy efficiency and behavioural measures in the CCC Balanced Pathway
ONLY deliver a 12% reduction in heat demand to 2050 (which they describe as
“conservative”) based on 15m households getting one of the loft/floor/wall
insulation measures

•

Solid wall insulation measures increase to just over 250,000 a year by 2025
(from just 11,000 in the past year) Propose insulating 3.4 million by 2050, or
just under half of the total UK stock of solid wall buildings.

•

CCC 6th Budget assumes average heat pump/energy efficiency package is
~£12,000 (falling > 10% by 2035)

•

~3m existing homes have heat pumps installed by 2030; 1m installations per
annum by 2035

•
•
•

By 2050 20% of heat is distributed by heat networks

•

‘Green Jobs Taskforce’ and a National Skills Fund in 2021 “to develop green
jobs to support upgrading energy efficiency in buildings”

Phase out fossil-based fuels in the 2020s
Alternative scenario in 2030s assumes wider uptake of green hydrogen
systems

UK’s EXISTING BUILDINGS – THE INDUSTRY VIEW OF A HOLISTIC APPROACH
•

CCC acknowledge the importance of the holistic approach, but arguably the
Balanced Pathway assumptions do not reflect it.

•

Single measures approaches have been shown to create substantial technical
barriers, higher costs, and potentially damaging unintended consequences (cf
Green Deal, Green Homes Grant)

•

Can the history of failures inform a ground-breaking policy?

UK’s EXISTING HISTORIC BUILDINGS – INDUSTRY VIEW OF A HOLISTIC APPROACH
•
•
•

Single leaf external wall moisture

•
•

Moisture permeability (not the same as air tightness!) sensitivities

•

Good ventilation with heat recovery – not always easy to duct in existing
buildings

Sensitivities for appearances changes
Heat Pumps work with lower circulating temperatures so internal energy
efficiency and large emitters required or underfloor heating if feasible

Vacuum glazing and high performance glazing need not change the
appearance of windows

Trinity College case study for SWI report GCB 2015 and included in
‘Sustainable Building Conservation’ Oriel Prizeman

UK’s EXISTING BUILDINGS – THE PUBLIC’s VIEW OF A HOLISTIC APPROACH

UK’s EXISTING BUILDINGS – THE INDUSTRY VIEW OF A HOLISTIC APPROACH
•

Green Construction Board response to the
Buildings Mission call for halving buildings
energy and halving cost – in Retrofit

•

Builds on 5 years of reports on how to
scale up retrofit and revitalize the retrofit
supply chain

•

Recommendations digitized whole
building planning and area-based stock
profiling for scale-up

•

Recognises the building renovation
passport enables post-project monitoring
of outcomes and is the missing jigsaw
piece of an end-to-end quality assurance
process which attracts investors.

UK’s EXISTING BUILDINGS – THE INDUSTRY VIEW OF A HOLISTIC APPROACH
•
•

The National Retrofit Strategy is even more ambitious than CCC’s pathway

•

Median energy demand (total) ~62kWh/m2 with space heating demand
around 50 but according to planned packages compatible with property type;
heat pump efficiencies linked with energy efficiency etc.

•

Proposes central delivery agency coordinating communications and regional/
local hubs with the potential to create new and higher skilled jobs in every
region and community and boost existing players (including SMEs and their
supply chains)

•

Delivering quality – assured end to end Quality Control to generate
confidence in owners and investors

•

Proposes Government policy and investment will kickstart supply chain and
private investment and economic opportunities

•

A comprehensive approach deploying digital techniques, renovation passports
and buildings profiling to open up markets for packaged approaches,
streamlined industrialization, and easier recognition of optimal conditions for
alternative approaches eg heat networks, energy management

Proposes Net Zero energy plans and an interlock of skills, standards and
partnership approach to funding; requires government investment in skills and
fuel poverty programmes; target Energy Use Intensity in kWh/m2 to
benchmark standards – more specific than EPC ratings

GREEN CONSTRUCTION BOARD

TRANSFORMING THE UK RETROFIT INDUSTRY – NATIONAL RETROFIT STRATEGY

UK’s EXISTING BUILDINGS – THE INDUSTRY VIEW OF A HOLISTIC APPROACH

GREEN CONSTRUCTION BOARD

UK’s EXISTING BUILDINGS – THE INDUSTRY VIEW OF A HOLISTIC APPROACH
•

EPC for domestic and non-domestic buildings show how it is a
poor reflection of actual energy use and inadequate for Net Zero
planning

•

EPC bands have wide variation within band and across bands
(especially in existing stock) and covers a wide range of ‘scores’

•

The Scottish Government highlighted the need to reform EPC in its
Heat in Buildings Strategy consultation. It has now released a
consultation which proposes changes to the format of Domestic
Energy Performance Certificates (EPCs) proposing that a third
metric is added, which would inform dwelling owners about the
energy use of their property; this metric would be called ‘Energy
Use Rating’ and would be based on kWh/M²/year.

UK’s EXISTING BUILDINGS – THE INDUSTRY VIEW OF A HOLISTIC APPROACH
•

Neighbourhood retrofit, working with local people, ideas and skills, can
create healthy sustainable communities

•

Retrofit-led regeneration utilises wide-scale retrofitting of existing housing
and buildings to transform low income areas. The delivery of high-quality
whole home retrofits can be used as the catalyst for wider improvements to
local amenities and infrastructure, and for community engagement and
employment programmes. Together these interventions can help to
revitalise an area, enhance the standard of living and provide lasting benefits
and opportunities for the community.

•

Home retrofit alone will not regenerate communities, so UKGBC set out a
‘vision’ of wider improvements to the local area which can be undertaken
alongside the retrofit works.

LOCAL AUTHORITY RESPONSE– SPECIFIC TARGETS FOR ENERGY EFFICIENCY
•

o
o

Greater Manchester Combined Authority

City Led Retrofit Programme
30,000 zero-carbon homes for social rent: As part of Greater Manchester’s Homelessness
Prevention Strategy, Leaders will publish a plan to deliver 30,000 zero-carbon homes for
social rent. A new commitment to work to radically improve temporary accommodation
standards will also focus on families experiencing homelessness.

LOCAL AUTHORITY RESPONSE– SPECIFIC TARGETS FOR ENERGY EFFICIENCY
•

Using Planning process to set the context for
sustainable buildings

•
Ø
Ø
Ø

Sustainable Development Test to include:
Connectivity
Resource Infrastructure
Ecology/Land Quality Priority Assessment

•

Community involvement in the Planning process

•

The potential for approvals based on a
performance standard to be required to verify
performance in use

•

Recent local plan consultations with demand limits
relating to retrofit include:
- Central Lincolnshire
- Greater Cambridge
- Cotswold Councils

•
•
•

EXAMPLE:
Combined
Authority
Emissions sources

LOCAL AUTHORITY RESPONSE– SPECIFIC TARGETS FOR ENERGY EFFICIENCY
•

Cambridgeshire and Peterborough Combined Authority ICC
Recommendations

o
o

Adopt a ‘net zero ready standard for new homes by 2023
All existing building should have a Building renovation plan for Net
Zero, and the the CA should support home-owners to encourage
behaviour change and support financing; and prioritise achievement
of NZ in social housing through digital green passports, prioritizing
energy efficiency and low carbon systems

o

Develop a local area energy plan

o

Actively monitor performance and ensure standards enforced

o

Development siting for connectivity: public transport access, EV
charging

RETROFIT FINANCE OPPORTUNITIES for DECARBONISATION PATHWAYS
•

different technological options for decarbonising heat for each of the four
housing segments: (on-gas grid, off-grid, heat network connected and
newbuild)

•
•

600,000 heat pumps per year by 2028 (PM Ten-point Plan)

•
•

Proposes demonstrators for appraising different options

•
•

Cf ~£500/tCO2e reported cost of semi-rural heat network?

Currently there are around 17,000 heat networks in the UK which supply
nearly 500,000 consumers, accounting for 2% of domestic heat.

District heating schemes require a high density of heat demand to be
economic, therefore are suitable for urban areas, new build developments
and some rural areas.

Green Finance Institute about to launch their proposals on Building
Renovation Plans, representing an industry wide view on developing a
consistent approach to building renovation passports to unlock the green
finance mechanisms to support the UK’s net zero ambitions for retrofit
scale-up. The proposals for Building Retrofit Plans provide a harmonised
framework to speed transition and stimulate demand, market providers,
and finance opportunities, and will be applied in pilot schemes

UK’s EXISTING BUILDINGS STOCK – POLICIES vs PRIORITIES FOR NET ZERO
•

CLARITY ON TECHNICAL OPTIONS: HYDROGEN/ HYBRID/
ELECTRICITY

•

CLARITY ON PEAK LOAD DEFERRAL: MINIMUM ENERGY
EFFICIENCY TO AVOID FUEL POVERTY + COMPETITION FROM
OTHER SECTORS EG TRANSPORT AND INDUSTRIAL
DECARBONISATION

•

SUPPORT FOR WHOLE BUILDING APPROACH, COMBINATIONS
OF MEASURES

•
•
•

ENFORCEMENT OF BUILDING TARGETS AND OUTCOMES

•
•
•

BETTER ADVICE, GUIDANCE, AND LOCAL DEMONSTRATORS

HISTORIC BUILDINGS EXEMPTIONS
LOCAL ENERGY PLANNING: DNOs, HEAT NETWORK AND
RETROFIT PROGRAMMES

BETTER REGULATION, PREDICTION AND ENFORCEMENT
GALVANISE LOCAL SKILLS, SUPPLY CHAINS AND ECONOMIC
PARTNERS

THANK YOU
Lynne Sullivan OBE, RIBA

