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Foreword

As the UK Government prepares to host COP26 in
November on home turf, a consensus is emerging —
the hard work starts now. From the relative ease of
building big things with large confractors and
financiers, we now have to shift our focus to the micro
interventions that start to encroach on consumers, their
lives, preferences and experiences.

This is never more the case than when we start to
address heat in our homes and buildings that
represents 14% of our emissions. This is the moment
the rubber hits the road, and the energy fransition
becomes personal.

Building emissions have been stubbornly hard to
reduce, and no policy fo date has managed to move
the dial. As this report suggests, it is because policies
have not placed the consumer at the heart of the
process. Consumers have not had to be acfors in the
system design — just passive recipients of decisions
taken for them in a centrally designed energy sector.

That is why expectations on the incoming Heat and
Buildings Strategy are higher than they have ever
been and are now being driven by actors from
outside the energy sector. The formation of the
Sustainable Homes and Buildings Codalition is a case
in point and a welcome contribution with this timely
report.

The challenge of decarbonising homes cannot be
underestimated. We need to be retrofiting a home
every minute between now and 2050 if we are to
meet our targetf. This is a daunting fask, but by
successfully engaging consumers on this transition we
can achieve our goal and allow them to become the
real decarbonisation heroes, giving them a key role in
the design of our future energy market. However, we
have fo design an easy journey that fakes away
complexity, project management, design decisions at
the same time as offering people meaningful choices
and options for their lives. That is why, in Northern
Ireland, the Government is proposing a ‘one stop
shop' in every town fo advise people on how to
fransition their homes.

This report stresses the importance of understanding
difference and similarities across different consumer
segments and looks at scenarios where energy and
the energy fransition are “tumn-key” services, and
where every one of us, whether we share a flat in
inner city Clasgow, rent a terraced house in
Manchester, or own a cotfage in the Cotswolds, has
a role to play. The six consumer journeys laid out in
this report are crucial pieces of the puzzle helping
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people and policymakers alike better visualise the
journey for our building fransition.

There is a real sense that we are about fo enter a new
era of ‘prosumers’, where one is rewarded for the
energy they save as much as the energy they
produce. Also, our appreciation of energy as a
service, delivered through an onrdemand model is
beginning fo take shape. An ‘Energy Nefflix', framed
around outcomes, people’s desires, comfort, warmth
and affordability is possible. This is no longer a
futuristic idea.

This is an exciting report that contributes much needed
insight fo the "how" we address energy efficiency and
home upgrades as a national infrastructure priority.
The recommendations made to Govermnment echo
those made by many voices in this space, but by
anchoring them around a consumercentric argument,
the Coalition strikes a unique and new chord that
should resonate in Whitehall and beyond.

| look forward fo working with NatWest, Worcester
Bosch, British Gas and Shelter over the coming vears,
as our journey to net zero begins fo take shape.

Laura Sandys CBE

Non-Executive Director SGN, Aquila Energy Efficiency Trust
& Energy System Catapult

Chair of the Energy Digitalisation Taskforce
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Executive summary

Reducing carbon emissions from homes and buildings is one of the bigg
@ to achieving-zeto by 2050

Making the country’s homes and buildings greener can bring a number of personal and economic
benefits beyond reducing energy consumption and lowering emissions. These include warmer, less
draughty homes and the green jobs and investment that can be created.

However, o achieve netzero-carbon in the UK, the majority of existing heating sources will need
O] fo be replaced in the next 10-15 years with low-carbon altematives. The Committee on Climate
Change has ouflined that 29 million homes will need o change!. To date, this has proved very
difficult to solve, particularly since the UK building stock is one of the oldest in Europe.

Today, many catalysts are coming together to make this the right time fo get started. Notfably, high
gos prices and increasing consumer awareness of the need 1o fake aclion regarding climate
change.

Working together to solve consumer challenges, is key to a successful tr
To embark on this journey, we need frusted advisors fo share a clear and consisfent story about the

job o be done. We need a clear sirafegy on how to gef there. We need financial support and

investment in our supply chain. And we must make it easy for consumers.

O} No one party can do this alone. Suppliers, Government and other stakeholders must work
fogether and engage UK consumers from the outset. VWe need to enable consumers fo feel in
confrol and to take individual action.

consumers want a frictionless journey irrespective of building type or min
Q To bring this fo life, we have examined six building types, which illustrate the variation in building
characteristics across the UK and the combination of technologies and approaches that may be
required to decarbonise them. And we have matched the buildings up with six different persona
mindsets, considering the people who own, occupy and use them.

We have documented six greening journeys based on these property types and personas to
highlight the variety of circumstances and call out the challenges.

Our illustrative journeys highlight a number of changes we need to make
green transition of our homes and buildings:

@ Increasing consumer awareness @ Making the process easy

@ Offering clear and personal advice @ Scaling the supply chain
@ Ensuring affordable upgrades @ Building cerfainty and frust

Our report concludes with a set of recommendations and actions for all parties involved in this
transition, including Government, around which we look forward to ongoing discussion.

Everybody involved in homes and buildings needs to come together
the consumer at the heart of the transition to green homes and buildir

this journey starts now.

Sources:
1 UK housing: Fit for the future2 The Commitiee on Climate Change
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Achievingeto will require
radical changes in our home

anduildings

Improving energy efficiency of homes and buildings is one of the biggest
challenges to achieving netzero by 2050. Residential heating and hot water

accounted for 14% of all UK emissions in 20191,

Sources:

1 BBC News. Central heating boilers ‘put climate change goals at risk’



The opportunity to improve our h
and buildings will benefit us all

Benefits in the home and wallet
Warmer Homes AND BUILDINGS

Improving the energy efficiency of homes and buildings will make them warmer and easier to heat. An average
9,000 excess winter deaths each year in England and Wales are attributable fo cold homes and there is
evidence of the health and wellbeing benefits of improved heating and energy efficiency, including reduced
hospital emergency admissions for cardiovascular and respiratory conditions. A warmer home leads to
improved health and more comfort for the residents and has greater benefits to society as a whole.

Smarter Homes AND BUILDINGS

As heating syslems get replaced, so will heating confrols.  The move fo connecled homes is already seeing consumers
using smart thermostats alongside other smart devices, and this frend will only continue with the rise of greener homes
and the increased uptake of electric vehicles. Smart homes can improve the comfort within the building whilst reducing
energy bills as heating becomes more responsive to the occupants needs.

Home owners and occupiers may also see the growth of ‘Demand Side Management” schemes, which allow homes
fo participate in the balancing of the country’s energy systems, in refum for money off their bills, all without lifing @
finger. In homes with heat pumps and water cylinders or thermal slores, water can be pre-heated at fimes associated
with low energy demand and stored for later use when energy prices might be higher. Consumers can also sell energy
back to the grid, alhough this is dependent on the presence of, and access to, a smarter grid.

Futurgoroofed Value and Chea@esfRun

Green upgrades to property have an additional benefit for owners — this will future-proof against compliance to
Future Homes Standard and is likely to mean property value is refained. According fo a recent study, homes with
the highest energy ratings are already worth up to £40,000 more on average compared with less sustainable
properties'. For occupiers, low-carbon heating should also be cheaper fo run.

Change in EPC rating

GtoF FtoE EtoD Do C CtoB Bito A
Average difference in price £9,954 £7,584 £6,162 £5214 £5214 £4,740
(% increase on average house price| (3.8%) (2.9%) (2.4%) (2.0%) (2.0%) (1.8%)
G to A increase £38,868

Benefits for the country and economy
National Energy Security

Our natural gas supply is heavily reliant on the global market and intemational imports. Shifting to electricity,
hydrogen and biofuels based heating will make the country much more self reliant.

The UK has a wealih of offshore wind resource and, if harnessed well, will be the driving force behind our
heating fuels of the future. VWhether homes and buildings are heated directly through electricity (through heat
pumps) or indirectly through electricity being converted to hydrogen, the UK homes and buildings of the future
have the potential to be heated by nationally and locally produced energy.

The UK's supply and prices will therefore be increasingly decoupled from volatile global energy markets.

Increased Skills and Jobs

Tackling the challenge of changing the heating solutions for 29 million homes, will bring with it a nofable opportunity
fo create a wealth of jobs. With the right policy certainty and framework in place, we can provide the right
investment signals to realise the huge opportunity for green jobs. These jobs will vary in skills and location, from
installing heat pumps in homes and buildings, to significant infrastructure programmes to convert current natural gas
networks into hydrogen networks. Investment in local and national supply chains will be felt across the country.

Sources:
1 Halifax Green Homes Premium Press Release, 2021

Home is where the Heat is. IEEESS 5



There I1s no-siz€its-all solution

Diversity in building characteristics and
consumer preferences requires a mix of
heatingolutions

In order to achieve netzero-carbon in the UK, the

majority of existing heating sources will need fo be

replaced with low-carbon alternatives. However as o
the UK building stock is one of the oldest in Europe, -~

this is a challenging task. -~

Electric heating and green gas are the two main v

low-carbon options being explored by Government S

for residential heating and most consumers will
likely transition fo one of these two solutions. In
some cases, connection to a district heat network
may also be an option, however this will depend
on proximity of the building to the communal district
network system. Other alternatives, such as biofuel
powered heating sysfems, could be a suifable
alternative to current LPG or oil systems .

The consumer choice of heating technology and
ability fo pay will depend on a number of faciors
including access to finance, space constraints of
the property, availability of energy infrastructure
and personal preferences.

The fabric and energy efficiency of each building will also impact the suitability of low-carbon heating
solutions to different properties:

Electric heat pumps are a highly efficient solution that due to the space and thermal efficiency
requirements are likely to be more suited to homes and buildings with space 1o locate the
equipment and homes that are also well insulated

Green gas boilers can be insfalled as a likeforlike replacement of a natural gas boiler and as such
are likely to be a good solution {when green gas becomes more readily available] for properties
where space-constraints and poor energy efficiency might limit the potential for a heat pump

District heat networks are an alfractive solution to serve multiple buildings in densely populated
areas such as cities, where connection costs can be spread across a large number of consumers
and particularly in high rise buildings. Some local councils have already sfarted this process

We will need all of these low-carbon technologies, plus a step change in energy efficiency, in order fo get to
netzero. Electric heat pumps, green gas and district heat networks are all expected to form part of the mosaic
of solutions needed to deliver low-carbon heat.
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There are many potential routes
greener homes and buildings

o

Energy efficieneyures play a vital part in

greener homes and buildings. They will reduce
underlying energy demand and are a prerequisite for
installing some of these heating solutions such as heat
pumps. Pofential efficiency measures are detailed lafer
in this report in the appendix. —

heat punyasan established technology that can

immediately and substantially reduce emissions from
heating your home. A heat pump uses the heat in the
air or the ground as the main source of energy and
requires electricity fo operafe. Some systems have high
femperatures, although the current standard is to install
low temperature systems. For every unit of electricity that
is put in, the technology has the potential to produce 3
fo 4 units of heat, depending on the type of heat pump
and the external air temperature meaning they are more
than 100% efficient. Heat pumps have been mass-
deployed in other countries, including the Nordics and
can deliver consistent comfort through cold winters

Hydrogen boilerseplace conventional gas
boilers on a likeforlike basis, with hydrogen-ready
boilers being developed by leading UK boiler
manufacturers in the UK, and have lower requirements
on space and thermal efficiency compared to heat
pumps. They produce no carbon monoxide or carbon
dioxide with water vapour being the main by-product.
Hydrogen is not currently available for domestic users.
A decision is expected to be made by Government in
2026, following the ongoing work on frials and pilot
projects o fest the feasibility and safety of the
conversion. Sufficient supply of hydrogen is also a

Hybrid heat pysaps combine a boiler

prerequisite for the use in building heating and other Biomethane
end uses.

A District Heat network
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