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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
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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.

o Home is where the Heat is. INEESSSS 6



There are many potential routes
greener homes and buildings

. ) @)
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

prerequisite for the use in building heating and other Biomethanggreen gas chemically
end uses.

Hybrid heat pysaps combine a boiler
and a heat pump to meet a building's heating
and hot water requirements. They are likely to
be important for properties where space is a
constraint and are particularly suitable for low
efficiency properties that are off the gas grid.
They can also help transition homes on the gas

grid and in some cases off-gas grid,
particularly in rural areas.

identical to methane that can be injected into
the gas grid and deliver immediate carbon
emission savings, without the requirement from
consumers fo change existing appliances.

A District Heat netweHkiribution
system of insulated pipes that takes heat from a
cenfral source and delivers it to a number of
domestic or non-domestic buildings. The heat
source might be a facility that provides @
dedicated supply to the heat network, such as a
combined heat and power plant; or heat
recovered from industry infrastructure, canals
and rivers, or energy from waste plants.

Home is where the Heat is. IEEESS 7



The heating choice will depend c
building characteristics

Fach building in the UK differs by type, size, consfruction age and thermal efficiency and
will require a tailored approach to reducing the emissions from heating. From the potential
hundreds of examples possible, we have examined six building types, which illustrate the

broad spectrum of variation in building characteristics across the UK and the different
combinations of technologies and approaches that may be required.

There is no typical UK home

The below table shows the latest Government statistics on housing age and type, where data is available
across Scofland, Wales and England’. The data set covers nearly 23 million homes and shows us the huge
variely that exists. Data on commercial properties is less readily available but there is also huge variely across
this building sfock.

Housing stock analysis - Scotland, Wales and England (% of total 22,646,450 buildings analysed)

Too

pre 1919 10% 4% 2% 3% 18%
19020-1945 4% 3% 3% 8% 18%
1046-1954 4% 4% 5% 7% 19%
19055-19/9 5% 3% 8% 5% 20%
Post 1980 5% 6% % 4% 24%
Total 27% 20% 26% 26% 100%
Home types Type 1 (page 9)

examined: Tyoe 5 peee Type 2 ([page @) Type 3 [page 10)  Type 4 (page 10)

Throughout the different building types, there are various characteristics that need to be considered when assessing
green healing solutions. These characterislics will play an important part of consumer joumney, as they feed in o
determining what will be the most appropriate heating choice. The space constraints both intemally and exterally
as well as lower energy efficiency can add significant challenges to transitioning 1o heat pumps which typically
require more space and higher thermal efficiency?. These characteristics include, but are not limited to:

Wall type — affects the appropriate insulation that can be used throughout the home

Insulation — the presence and type of insulation will have an impact on the energy efficiency of the
home

Clazing — the thickness and material used will determine the thermal efficiency of the properties
Exterior space — affects what technology can fit outside of the home if required

Interior space — affects what technology can fit inside the home if required {particularly limited upstairs
access via tight sfairways)

Water tanks — affects interior space and the potential heating technology choice

Size of radiators - affects thermal efficiency, as well as the interior space required

oo  DoDoDe Dodo

The typical characteristics associated with our six chosen building types are explored further throughout the next
few pages.

Sources:
1 National Energy Efficiency Data-Framework (NEED): consumption data tables 2020
2 EUA: Decarbonising Heat in Buildings

Home is where the Heat is. IEEESS 8



1) Pr4919 Victorianterichce

Miderrace houses in the UK that were built pre-1919 predominantly use solid walls with no cavity, the

majority of which remain uninsulated. Most Victorian mid-errace properties are in inner cily, high population
densily areas, with little exterior space and many period features.

Solid walls:

Typically solid brick walls, «—
many of these properties
remain uninsulated.

Limited access:
Access fo the back of a
Victorian terrace is likely to be
through multiple neighbours’
gardens. Inner city roads can
be difficult to access.

Varied insulation:

These properties were not built with
insulation in floors, walls or roofs and
many remain this way although there
is some insulation advantage to being
a terrace.

Water tanks:

These properties often have
separate hot and cold water
tanks, which are typically present
within loft space.

Thin radiators:

Many Victorian terrace homes
had traditional castiron radiafors
stripped out and changed to a
thin style in the 1980s.

Single glazing:

Double glazing remains
uncommon in Vicforian
properties due to the
prevalence of sash windows.

Small gardens:

Terraces tend to be located in
inner cities and therefore have
small outdoor spaces only at
the back. Where houses have
been converted to flats, often
only the ground floor has
garden access.

Tight interiors:

Narrow halls and stairwells
and small room sizes can
make installations difficult in
Victorian terraces.

2) 1920945 Converted flat

The majority of converted flats in buildings built before 1945 within the UK, were built with uninsulated solid

walls. They are often situated within inner city, high population density areas with litile exterior space. These
properties are usually grid-connected.

Solid walls:

Older buildings converted to
residential use often still have
uninsulated solid walls.

Limited private access:
Converted flats will need

to be accessed via shared
spaces and noise impact
considered for close
neighbours.

Varied presence of water-

Older properties will typically have
a water tank present, however many
are removed during the conversion
process.

Poor insulation:

These properties were not built with
insulation in floors, walls or roofs
and many remain this way.

Electric radiators:

Some buildings converted info
flats do not have central heating
and rely on electric radiators.

Single glazing:

Many converted warehouses,
factories and public buildings
have large single glozed
windows.

Limited exterior space:

Converted flats often have no

o— private or shared exterior space

as they exist in high-density,
formerly industrial areas.

Varied interior space:

Interiors are hugely varied for
converted flafs. Spaces can
often be unusual shapes and
sizes as they were not designed
for current purpose.

o Home is where the Heat is. INEESSSS




3) Midentury detached

Defached properties built between 1955 and 1979 were predominantly built with filled cavity walls,

although many still have uninsulated cavities. Typically, there is significant exterior space associated with
these properties, which can be found in suburban and rural areas. Rural properties are typically off-grid and
are pofentially a good option for hybrid solutions, with the use of non-piped green gases.

Cavity walls:

These homes were typically
built with filled cavity walls
although many still have some
uninsulated cavities.

Good access:
Defached properties likely
have the best access as all
sides of the building are

external.

Loft water tank:
Typical mid-century defached
stored water tank in the loft

although many properties may
have had this removed.

«—

t 4

homes will have been built with a

Some insulation:

Cavity walls are likely to be
insulated, however roofs and floors
will have limited insultation.

Thick radiators:

Many mid-century homes sfill
have traditional thickfin
radiators.

—_—

Steel windows:

Traditional 1960s windows
would have thin, steel frames
and single glazed panes. Some
properties may have already
upgraded to modern double
glazing.

Front, side and back
gardens:

Detached homes are more
common in suburban and
rural areas where there is
much more room for gardens,
driveways and other exterior
space.

Modest interiors:

Mid-century homes were often
mass-built as modest sized
family homes.

Filled cavity walls:

Typically modern builds will
have filled cavity walls.

Good access:
Semi-detached homes
are likely to be in
housing estates with
quiefer roads for access.

No water tank:

Taps and appliances are fed
directly from the mains. There is

therefore strong water pressure but
typically no water storage or tanks

present.

o Home is where the Heat is. INEESSSS
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Well insulated:

Most modern homes will have
been fitted with wellinsulated

floors, walls and roofs.

Thin radiators:

Modern thin radiators are
typical.

Double glazing:

Most homes built after 1996
will have been fitted with
double glazing through-out.

Garden space:

Modern semi-detached homes
will likely have outdoor space
at the front, side and back.

Goodized interiors:

Modern homes are often built
with a more open-plan layout
but may lack storage space for
water cylinders as developers
looked to maximise the ‘living
area’



5) 1948954 terrace

The older postwar miderraced properties will typically be made of brick often suffering from poor insulation.

Some of these properties can be found on high streets across the country, housing both small shops and
residential units above them. There is evidence of insulafion in the majority of these buildings, although space
can be fairly limited due to the nature of the building.

Solid walls:

Typical British high street
terraces are made of brick with
solid walls that remain
uninsulated.

Good access:
Commercial properties offen
require vehicle access fo the
back for deliveries.

Water tanks:

These properties often have
separate hot and cold water
tanks, which are typically present

Some insulation:

Typically older brick terraced
properties will have poor

insulation in floors and some
insulation in walls and roofs.

Varied radiators:

Radiator styles can vary widely in this

Double glazing:

Many terraced commercial
properties will have large
double glazed shopront
windows with poor insulation.

Small back gardens:

High-street terraces will offen
have limited or no exterior
space with the back of the
shop opening into a small
paved yard or directly onto
a back street.

Limited space:

These often multi-use properties
can have space constraints from
fiting homes and businesses in

age of property depending on if /
when central heating was upgraded.

within loft space. the same building.

6) Office block

These properties are often grid-connected and have a central heating system for the whole property. They are

typically found in inner cily, high population density areas and built with solid walls, although the majority
are unlikely to be well insulated. These properties tend to be owned and occupied by different businesses
which adds additional complexity when finding a heating solufion.

Solid walls:

Office blocks are typically
solid wall construction.

Limited access:
Office blocks tend to exist
in high population density
areas with access via

Poor insulation:

Typically, mid-ise office block
buildings will be poorly insulated.

busy and congested
roads.

Zoned water supply:————

Multistory office blocks will typically
have water control zones with lower
levels supplied from the mains and
higher levels needing tanks and
pressure-boosters.

Thin radiators:

Thin radiators will typically be
linked to a single central heating
system for the whole commercial

property.

Double glazing:

Most office blocks will have
double glazed windows due to
strength requirements against
wind for high levels.

Limited exterior space:

Inner city office block users will
typically rely on public spaces
such as parks as individual
buildings will not have outdoor
space.

Limited wide access:

Most multi-story commercial
buildings will have a single
service elevator for larger
access however most lifts and
stairwells will be tight.

o Home is where the Heat is. INEESSSS




oaao
oaao

'D

0000

ooooo @

TNE:




There Is a significant opportunity
educate and engage consumers

Not only are the UK's homes and buildings highly varied, but so are the people that live and work in them.
Indeed that variety is a defining feature of our nation.

14% know a lot or a fair
amount

Overdll, consumers are aware of the netzero . I
25% know a little

concept, however, according fo the BEIS Public

Attitudes Tracker, there is a low level of understanding M 255 ks bl
about what netzero involves and how it links with the oot hove heond coontit
conversation about climate change. 399 hodr't heord about

There is willingness o gef involved, with 71%! of this before
6% don't know

consumers believing that they have the ability to make
changes in their life that could help reduce climate
change. 80%'of us agree that if everyone is involved
and does their bit, we can make a difference,
logether.

Q: The Government promotes the concept of ‘Net
Zero'. Before today, how much, if anything, did
you know about this concept?!

However, the lack of clear information on what climate change entails and its impact, is a key problem. Half of
us (52%!) agree that there is too much conflicting information about climate change, which makes it difficult to
know what fo believe.

Trusted information sources are required to share accurate and simple data

We, as consumers, hear about climate change and our role in it, from many different people and channels.
However, the below chart shows that many of these sources are mistrusted.

There is therefore an opportunity for frusted brands to sfep in and fill this gap. Coalition members and other
frusted brands, have the right to educate consumers directly, as well as the responsibility to improve the
credibility of existing sources. This report starts to do exactly that.

, / N L
= =% i ] = ©

TV and radio

Scientists documentaries TV news UK Government Newspapers Social media
| trust this

organisation S

e 63% 50% o7%

45%
9 33%

24% 29% 22%

12%

Q: How much do you trust each organisation to provide

| o not trust accurate information about climate change? BEIS (2021)

this organisation

Organisations should consider the following fo create a buzz and build engagement?:

A Take advantage of moments where consumers are seeking change e.g. renovation

A Create bespoke financial packages to make the buying process easy

A Use simple messaging, avoiding technical language and clearly highlighting the benefits

There is an opportunity for trusted brands to step up, educate, reassure and motivate the UK's

consumers to take action.

Sources:
I BEIS {2021}, BEIS Public Attitudes Tracker
2 Centrica, The Upside (2020)
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Changing conshet@viouasd
mindsets Is a complex challenge

Almost half of us feel that we are currently doing enough to help tackle the effect of climate change, with actions
such as saving energy at home, improving our home's energy consumption, driving less and reducing the use of
flights.

We have started to make lifestyle changes, but much more is needed

686 494 30 166

1 1
Lower effort Higher effort /
/ lower - hig?her
investment

investment

Avoid Minimise  Walk, cycle or ~ Think about  Minimise air ~ Eat less meat  Eaf less dairy Drive an
throwing away  energy use use public energy travel electiic /
food fransport efficiency hybrid car
when buying
appliances

Q: Thinking now about your everyday life, do you do any of these thingse!

In the UK, 14%7 of greenhouse gas emissions are atfributed to expenditure at home, mainly o conventional gas
boilers. However only 52%3 of consumers are aware of renewable heating systfems and awareness that heating
and cooling in homes and buildings is a key confributor to an increase in emissions remains much lower than
other activities.

On the more positive side, when prompted, 59% of us support the banning of gas boilers by 20304.

Significant societalleidhviourelhanges in consumer mindsets are needed for a suc
netzero pathway

Continued emission savings now require large
Future emission savings will require behavioural change  societal and behavioural changes from us all. We
.@_ have gone from a period where key emission
reductions were achieved through Government
policy, technological innovations and fuel shifts, to
a new era where a change in consumer behaviour
is required fo achieve netzero®.

Education is key to help consumers understand

concepls such as 'netzero” and ‘decarbonisation’
and the importance of replacing conventional gas
boilers. But more importantly, the UK needs
widespread buy-in to the longterm benefits of
making a change, despite the inevitable disruption.

87%

m Technological innovations, government policies and fuel shifts

Societal behaviour changes

Pathway to net-zero*

It will take a concerted effort from a sirong coalition of players to win hearts and minds and meet this

key target together by 2050.

Sources:

1 BEIS Public Attitudes Tracker (March 2021, Wave 37, UK)

2 BBC News. Central heating boilers 'put climate change goals at risk- BBC News

3 BEIS {2020) Transforming Heat Public Attitudes Research Report

4 Public First poll, October 202 1

5 Tony Blair Institute for Global Change, Planes, Homes and Automobiles: The Role of Behaviour
Change in Delivering Net-Zero, August 2021
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There I1Is momentum behind hom
Improvements

Homesduildingsouldbenvarmeandyreenehoweveahiscarbeadisruptivencexpensive
journeyConsumevdl needreasoto believe

With more of us spending more time at home during the pandemic, there is real momentum for home
improvements. However, we must acknowledge this will be a be disruptive and expensive journey for owners
and occupiers. It is also vital to note the importance of local infrasiructure and that some consumers may not
have a choice in the solutions they adopt.

E@elLTEi +Ei Co0 dl|: ©OK!f eEa +E | Ne
sustainability over the next 10 years

15%  27% 16% | 30% |

A A

Next 12 months Next 1-5 years Next &-10 years

Q: Which of the following apply to your main
property? Planning fo make improvements to the

environmental sustainability of the property!.... Top three barriers

Among those homeowners who own a gas boiler, one
in fen {12%) said they were 'very confident' of being

. . . 1. Cost of
able to afford to replace their gas boiler with a the work
greener alfernative, and a further 26%! stated they required
were 'fairly confident'. This highlights an opportunity to
proactively engage with those early adopters on the
best oplions available o them.

2.
Availability of 3 level of
However, many home owners will need fincncing disruption the
. . . . p work would
financial support to consider making cause

improvements to their home

A third of homeowners (30%') do not have any plans

fo make improvements fo the environmental

sustainability of their home during the next decade.

For many homeowners, sustainability remains a

re|0ﬂve|y low priority or is unaffordable. Cost remains a key pain point for consumers,
underlining the need for subsidies to stimulate this

Amongst those who own a gas boiler, a quarter will
step to netzero.

need further persuasion whilst a third will need extra
support to finances these changes.

Sources:
1 NatWest (2021) Greener Homes Attitude Tracker
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How consumers act Is determine
their individual mindset, not their
demographics

A common misconceplion is that we can defermine consumer behaviour based on simple demographics: marital
status, income etc.. When it comes to improving our energy efficiency, we need fo go deeper; understanding
the primary factors that confribute to how consumers think based on their mindset, and the influence this has on
how they behave through greening journeys.

Through analysis of secondary consumer research we have identified five primary mindset factors, underpinned
by a series of secondary factors, these are:

Fundin
I don’t have / have access Y > I'have / hove‘access fo
to funds to do this funds to do this
I'have minimal awareness Awareness I fully appreciate the extent
/belief in climate change and 4 »  of climate change and the
the impact of this impact of this
I'm not willing to make Willingness I 'am very willing to do
changes to reduce carbon < »  what | can to reduce
emissions carbon emissions
This is of low importance Importance This is of high
relative to other things | have » importance fo me
going in relative to other things
Trust
I don't trust the providers or us | completely trust the
process »  providers / process

Secondary factors that influence primary scales (not;e

Education A Habitant status (tenant, Employment status
Exposure owner, landlord) Expected Tenure
Health (mental, A Lliving situation (alone, with Location

physical) family, with others) Property status (e.g.

Tenure in property A Socio-economic influences undergoing
(what my friends / family / renovations)
colleagues are doing)

mindset factors can be directly associated WITH needs and required nudges
Where a consumer is 'low" on a primary scale, this indicates a need from providers or the Government fo

change the mindset in order to frigger consumers to want to undertake the journey or enhance the injourney
experience. Consumers with ‘low’ scores across multiple factors may simply be unattainable for a period of time.

Factor Need

Llow Funding Access to funds or support in acquiring funds

Llow Awareness Increased education and exposure to climate change and decarbonisation

Low Willingness Clarity and confidence in disruption levels, incentivisation to go green

Low Importance Contextualising the overall relative importance of low-carbon options vs. other life choices

Low Trust Confidence building in providers and the process
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Changing consumer mindsets hé
done before

The UK has done this before, both in our journey to netzero and in other areas of life.  Think about the rapid
change in mindsels and behaviours with regard to re-usable shopping bags, plastic straws, recycling, drink
driving and use of seat belts . Or the unprecedented shift fo digital, accelerated by the pandemic - online
banking, online shopping and even socialising on zoom! And there are more gradual, but shill material, shifts in
behaviour such as the increasing popularity of electric vehicles. The take up of EVs even offers an opportunity fo
engage with consumers of energy in a different way — some companies are already offering agile fariffs as a
side purchase of EV lease / purchase agreements.

There is appetite for change. Climate is high on our agendas. But this will be difficult.

Case study

Using nudge theory to create behavioural change and incentivise the workforce
thing

With people living longer, the Government identified that a lack of contributions towards retirement would
lead 1o slruggles later in life 1o live comfortably on the slate pension. As a consequence, in 2012 the
Government introduced a law fo automatically enrol people info a pension, arranged by employers, fo
ensure workers saved for their refirement. This became an ‘optout’ as opposed fo an ‘optin’ solution. By
2013, approximately seven million people were saving money towards their refirement.

How did such a policy succeed?

Using 'nudge theory’, the Government was able to change mindsets and persuade workers to act in their
own best inferest?:

A The default option fo save is simple and siraightforward

A The default opfion has a positive outcome for individuals

A" Any active decision to opt-out would go against your personal welfare

A The process uses simple and familiar language e.g. replacing ‘pensions’ with ‘savings'

A It provides an appealing financial offer, with the employer and Government maiching any contribution

By providing clear and simple guidance and support, we can reward those who do the right thing.
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Source: —_—
I What is Auto Enrolment and When Did it Start?, ltas Solutions
2 How can we incenfivise pension saving? A behavioural perspective, 2012
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Our consumer personas and the
journeys

To bring the mindsets fo life we have documented greening journeys based on different property types
matched to our mindset personas. For each illustrative archetype, the journeys show the steps, pain and
gain points consumers would experience based on the current barriers that exist.

The Shahs
Family of 4, Pre-1919 Victorian midterrace home owners o

Pro-actively considering a hydrogen boiler
See pg. 20 for the journey

David
1920-1945 converted flat private rental landlord o

Boiler has broken down
See pg. 22 for the journey

Mr and Mrs Maguire

Mid-century defached home owners

Llooking to install a new heating sysfem o
See pg. 23 for the journey

The Williams
Modern semi-detached social tenants o

\Council instigates heating system change
See pg. 26 for the journey

Hillsey Grocers
Owner living above her shop in 1946-1954 terrace o
Community focused on greening, biofuel installation

See pg. 27 for the journey

Exploring options to decrease carbon footprint

Horizon lid
Office block commercial property owner o

See pg. 29 for the journey
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The Shahs-1Pd9 Victorian Mid

terrace home owners
Wi v i Seulh lenden cler Qm,ﬁmmﬂmm

with our two children. Our property’s
EPC rating really wasn't something we
considered when choosing our home, but we
want to do our bit fo protect the environment if
we can”

Trigger: Gas boiler coming to end of lifefyrlaigtéd EMANt to know more about greener heating
system

looking

Search online for
heating options

@) Different sources of the truth
© Hydrogen options sound exciting

i o8

Speak to friends / family

20

Speak to a specialist

® Feels like I'm entering a

sales process

®  Find out hydrogen is

not available to us yet

© We're interested in a heat pump
Home is where the Heat is. HNEEE 20



(o

Request a brochure /
information

® The information is generic,
difficult to know what suits

© The grants sound great

Recommendations

Arrange a visit from
a local installer

Get Recommendations
@ More expensive than expeced

@ This process is going to be
really disruptive

@ We will have to manage
different suppliers

Increased Easior Make a decision to wait
awareness . process @) Too expensive and
complicated for us right now
@@\ Clear, personalised Scaled up
&8/ advice supply chain

@\ More affordable
upgrades

®

Greater certainty
and trust

o Home is where the Heat is. INEESSSS 21



David 924945 Converted flat,

private rental Landlord

decision with making o profit. |

Trigger: Boiler breaks down

Replacing

7

Speak with other landlords
in the complex

@ Building level heating

solution is not possible

Make a decision to
install gas boiler

@ Concerned that a clean energy solution will
need to be installed if it does not meet regulation

What would have made this better

@ Easier
process

@\ Clear, personalised
&8/ advice

&\ More affordable @ Greater certainty
upgrades and frust

Home is where the Heat is. HNEEE

I'm very aware of climate change,
but it's hard to balance making an environmental

margin on renting out my flat as it is”

o

don't make much

Hear from tenants
about broken boiler

Explore green options

@ Heat pumps take foo long,
hydrogen not ready

® Property characteristic does not
allow for biofuel

@) Process is complex and difficult

Gel quotes for gas boiler

@ Various boiler providers

to choose from

22



Mr and Mrs Maguir€extidry
Detached home owners

sentimental value to us and we have
the means and desire fo invest in this home
for future generations. We just hope we can
afford to cover a new heating system in our
renovation”

Exploring

N

See low-carbon heating
system on news

Look at forums / reviews Look at options online
@) Different, conflicting opinions & Complex and confusing information
@ No guide to make a decision

©) Found an energy efficient solution that
suits our home and needs — a heat pump

Contact energy Get home
supplier assessment done

@) Limited local providers @ Windows and radiators

need changing as well

© Assumption on heat pump
was right

o Home is where the Heat is. INEESSSS 23



Get quotes for everything Find accredited suppliers

(HP, windows, radiators)

@) Takes fime and effort
Cost far exceed budgeted funds
9

looking IL'I%

Look online for funding options

@ Very few accredited suppliers

@ Different accreditations are confusing

@ Have to go to multiple sites to get options
© Found a grant we are entfitled to

©) A relief we are eligible for funding because we
want fo keep some savings to support our family

Getting

Apply for funding

@ Alot of paperwork to be done
@ More time consuming than expected

Commission work to start Work underway (2-4 weeks)
@ Have to manage and pay @ Some unexpected disruptions
multiple providers e.g. water funed off
@ Delays to work starting @ Overwhelming to manage the project
© Great fo have the green light © Satisfying fo see everything happening at once

o Home is where the Heat is. INEESSSS
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= Work finishes
@ Relieved it's all done and

we can start using it

Using

Manage the temperature See the benefits
@ Abit challenging getting used © We can see redl
to the difference from a boiler efficiency benefits
© We have more control over © Relieved to know this
the femperature in every room was worthwhile doing

[&

Talk to friends and family
@ Proud to talk to others about our

heat pump and see their ineres ‘What would have made this better

in taking the same step

Greater certainty
and trust

Increased Easier
awareness pfOCeSS
@\ Clear, personalised Scaled up
advice supply chain

%\ More affordable
upgrades
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The Willlams, moderdetaamed,
soclal tenants

We are focused on geffing by
daytoday, I've heard about climate change but
it's not a priority for us. Looking after our family
and an elderly parent in social housing doesn't
leave much time for anything else”

Trigger: Council commissions heating system change
Finding

Informed by the council
of options

& Can't find reliable information
on what this means for us

® Worried we are going
fo lose space

Receive letter from
delivery provider

© We can negotiate on when

Ool0o0 this will happen
N Installing

Local authority House inspected
commission installation ® Inconvenient given
@ We've had to plan for my Mum's ill health

Mum to stay elsewhere
when this happens

Q)

Post-installing g
[N
Installation work undertaken ‘1

@ Heating's been affected, not ideal
coming into the winter months

What would have made this better

@ Increased Easier POy my bills
awareness process @ Worried about rising energy costs

Clear, personalised © We can better manage our heating
&8 '

advice
Greater certainty
and trust
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Hillseysrocers, 19454 mierrace

shop and residence
o

Climate change is important fo our community,
especially with local farmers feeling the effects. As a
business owner | feel a level of responsibility to
make a difference. | want my shop to be
comfortable, especially as | live above it

Trigger: Community movement to greening the village

Exploring

Look at options online

@ Information is unclear
and overwhelming

@ | can't evaluate easily as
information is technical and boring

.

GCet assessment done Contact energy supplier
by advisor

® Managing the process is
very inconvenient with a
business to run

Get Recommendations

@ Can't do hydrogen and we are not
on grid, my only option is biofuel
©) Relatively siraight forward process Get quotes

© Government grants will help me

looking
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Assess eligibility Look online for funding options

@ Eigibility issues for green © Govemment support and
schemes are helpful

Installing

Commission work to start

Work
© Relieved it's all done

and can start using it

Postinstalling

Increased Easier
awareness rocess
Using the bio-mass boiler P
@@\ Clear, personalised Scaled up
&8/ advice supply chain

Greater certainty
and trust

® 6@ ®

@\ More affordable
&7 upgrades
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Horizon Ltd, Office block, comme
property owner

L--- = mm ]

We understand businesses must e ——j———

step up to the plate when e R ]

it comes fo corporate responsibility in order not e ]
to fall foul of incoming regulatory changes. We [ty ey
intend fo take steps to reduce our emissions et ==

[ — — —
E a3l IC |

Trigger: Must reduce scope 1,2 emissions in line with ESG reporting

Evaluating

List emission sources
and evaluate

- O
el (™,

Decide to reduce heating Realise emissions are
emissions from heating buildings

&
Exporting

See a dislrict heating
solution currently exisls in
my area

© Great option for my property

29
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Discover need for planning
and approvals

® Out of our control, especially
in the case of delays

® Can't reduce emissions in the meantime

® Have to connect to district heating

@ low upront capifal expense

Wait until the district heating
solution is available

o Home is where the Heat is. INEESSSS

Waiting

Conlact local authority
for info

- ) -

Plan for future
infrastructure
requirements

%(} Increased Easier
awareness prOCeSS

@@\ Clear, personalised Scaled up

&8/ advice supply chain

@\ More affordable
upgrades

© e ®

Greater certainty
and trust
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