The challenges for the housing sector and how low carbon technology can help

Alex Thomas — Key Account Director, Worcester Bosch
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New Technologies Impact
UK Housing Stock

Housing Stock overview Existing Build UK
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Renovation:
= RHI
=  (Clean Homes Grant
=  Regional/Local initiatives

New Build
=  Future Homes Standard

KEY TAKE AWAYS

UK has a relatively old housing stock
with an average size of 95m?2

Over half of the houses are Terraced
houses or Semi-detached houses

Looking at the EPC, only 40.9% has
ABC labeling and therefore currently
have HP potential.

A large D section in housing suggests
a potential exists for Hybrid HP

Change in legislation & Grants drive

HP sales. Future Homes Standard in
2025 for NB main driver
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Net Zero
The UK's contribution to

UK Energy Mix
The Carbon Challenge
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Department for

Business, Energy
& Industrial Strategy

Energy cost assuming heating, hotwater and cooking
are all gas fuelled

@ Space Heating
@ Hot Water
) Cooking
@ Electrical
Appliances
@ Lighting
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Carbon Emissions (SAP) & Energy cost

Carbon Emissions
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Space Heating Requirement (kWh/year)

KEY TAKE AWAYS

The carbon emission factor for
electricity will fall significantly in
the new version of SAP

However the energy cost of
electricity will still be much more
expensive than natural gas

Fabric improvements will result in
reduced space heating demand in
dwellings

In some cases DHW energy
requirements could become
greater than the space heating
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Heat and Buildings Strategy oct 2021 204

Department for
Business, Energy
The Government sets out its ambition that all new heating systems installed from & Industrial Strategy

2035 will be low carbon

* 30m buildings repsonsible for 30% of emissions.

* 5 principles for decarbonisation of heat

* Ambition to end Fossil fuel boilers by 2035

* Heat Pump first approach

* Boiler upgrade scheme - £450m or £5000 per private install
* 600,000 Heat Pumps every year from 2028 in UK

e  Market based mechanism consultation — 12th Jan
* Biomass Update _ R

* Hydrogen investment — seeking 9000 jobs for improved economy?

£ FAIR & BESPOKE WAIT ON

NET ZERO
INNOVATION
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Delivering our 600,000 heat pumps per year by 2028 target

We will need to grow heat pump deployment to 600k per year
by 2028 to remain on track for net zero. To support this, we are:

Futureproofing new buildings through the Future Homes
Standard and Future Buildings Standard

Supporting households who want to make the switch
through the Boiler Upgrade Scheme from 2022

Ensure heat pumps are no more expensive to buy and
run than gas boilers through energy price rebalancing and
upfront cost reduction

Supporting technology improvement, through the Heat Pump
Ready innovation programme

Encouraging UK manufacture and installer upskilling

Working with key stakeholders to ready the electricity
network

Through this long term policy mix we aim
to:

* Drive sustainable long term growth in clean
heat supply chains and Iay the groundwork
for further hesz :

educe the upfront cost of installing a
heat pump by 25-50% by 2025 and to parit
vith gas boilers by 2030 at the latest

* Support new jobs and create ~£2bn Gross
Value Added to UK economy

+ Aiming for 30 fold increase in heat pumps
are manufactured in the UK by 2028

« Save nearly 200 MtCO2e by 2037 in
Carbon Budgets 5 and 6

Department for

Business, Enargy
& Industrial Strategy

& BOSCH
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BEYOND “NATURAL" GAS

Gl}gll?dlall

Ban new gas boilers in UK from 2025 or
risk missing net zero target, says CBI

Industry group says Britain's climate goals may be doomed
without heating overhaul

The Telegraph

Gas boilers could be banned from all
homes to ensure the UK meets carbon
neutral target by 2050

Government to publish White Paper setting out 'bigger decisions' that UK has to
make to meet the target

Gas boiler ban how much will
it cost me for an eco-friendly
alternative?

Everything you need to know about solar panels, heat pumps and
hydrogen replacements
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Decarbonisation

A “Technology Neutral” approach
TECHNOLOGY TECHNOLOG#Y TECHNOLOGY TECHNOLOGY
#

2
4 (ke

Heat Pumps Hybrids Heat Interface Units

Hydrogen Ready
Boilers
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Practical considerations for the Heating Industry
Why does the UK love boilers so much?

» Consider largest market segment —
replacement

» Electrification (air-source heat pump)

requires:

» Fabric improvement \
» New indoor appliance s:‘;
» New outdoor unit

» Reinstatement of water tank

» Possible New heat emitters (radiators)

» New control (adapted behaviour)
» Gas requires:

» New like-for-like indoor appliance

<ZANORCESTER BOSCH
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Hydrogen
Hydrogen Heat Projects
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Hydrogen Heat Projects
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Hydrogen investment.

What is Hydrogen Blend? @

Hydrogen
blend ready

(1
BEIS IS COMMITTED
T0 WORKING WITH THE HEALTH
AND SAFETY EXECUTIVE

Hydrogen Trials With Government (20% & 100% Mix)

“TOENABLE UP TO 20 PER CENT

HYDROGEN BLENDING ON THE
DISTRIBUTION NETWORKS BY 2023.”

BEIS ENERGY WHITE PAPER

HyDeploy: UK Gas Grid Injection of
Hydrogen in Full Operation

L www.anergynamud:s.mgfnamm-xnﬂry:ﬁugawblmﬁng—
what-s-it-and-why-does-it-matier

BOSCH




Hydrogen Home - Gateshead
Manufacturers Days throughout 2022

Hydrogen
2\ J Home

Department for

Business, Energy
& Industrial Strategy

Northe‘r‘r:,//% Cddent

Gas Networks Your Gas Network
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&8 Boller status
Boller 17142 23.09.2020
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Heat Pump units — Air to Water
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COP efficiency

CS7001iAW 5 ORE-S

CS7001iAW 7 ORE-S

CS7001iAW 9 ORE-S

CS7001iAW 13 ORE-S

SCOP (equivalent SCOP (equivalent SCOP (equivalent to SCOP (equivalent tg
to SPF; SEPEMO to SPF, SEPEMO SPF, SEPEMO SH SPF, SEPEMO SH
Flow Temperature SH only) Flow Temperature SH only) Flow Temperature only) Flow Temperature only)
35 441 35 477 35 4 .57 35 460
36 435 36 470 36 453 36 453
37 429 37 4.64 = 4.48 37 4.46
38 423 38 4.57 38 443 38 440
39 417 39 4.51 39 4.39 39 433
40 410 40 445 40 4.34 40 427
41 404 41 4.38 41 4.29 41 420
42 398 42 4.32 42 425 42 413
43 3.92 43 425 43 420 413 407
44 3.86 44 4.19 44 4.15 44 4.00
45 3.80 45 412 45 410 45 3.93
46 3.74 46 4.05 46 404 46 3.88
47 3.68 47 3.98 47 3.97 47 3.82
48 362 48 3.91 48 3.90 48 3.77
49 3.57 49 3.85 49 3.84 49 3.71
50 3.51 a0 3.78 50 3.77 50 3.65
51 345 51 371 51 370 51 3.60
52 3.39 52 3.64 52 3.64 52 3.54
53 3.34 53 3.57 33 357 53 3.49
54 3.28 54 3.50 54 3.50 54 343
55 322 55 343 55 344 55 3.38
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* Hydrogen Ready = NG Condensing boilers

N ew Te C h NO I (9] g i ec prepared for simple conversion to Hydrogen
Prlmary Heatmg Technology Gap/TranS|t|on UK

Technology Gap /Tran5|t|on
100% .

Replacement ON-Mains Gas

90% Worcester Bosch, Energy & Utilities Alliance and Energy Networks
' Association are suggesting by 2025 only ‘Hydrogen Ready’ boilers

80% i should be placed onto the market.

70%

NG Condensing Replacement OFF-Mains Gas

Hydrogen

60% |
; ready*
: Hydrogen
50% ; Q £

0,
o | |

% of market sales volume

30%
New Build

20%

10%

Heat Networks

Heat Pump \EIMCEN

2020 2025 2030 2035 2040 2045 2050

UK TECHNOLOGY MIX TO DIVERSIFY AS DECARBONISATION TAKES HOLD

MARKET VALUE TO INCREASE AS MARKET DECARBONISES




Heat Networks and HIU’s

Government ambition to achieve the
target set by the CCC of 18% of UK
heating demand to be met by district
heating by 2050.

BESA

BUILDING ENGINEERING
SERVICES ASSOCIATION

Manufactured IZ
in the UK \

Heat Interface
Units (HIU)

The future of

district heating © BOSCH

Invented for life
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Challenges
Government Commitment

Supply chain partners and their role with Gov and industry.

CHANCELLOR RISHI SUNAK SAYS

RESTAURANTS WILL BE ABLE TO
SIGN UP FOR THE 'EAT OUT TO P'S T

ELP' SCHEME IN THE NEXT FEW W
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Beyond “Natural” Gas
Bosch thermotechnology “White Paper”

Hworcester | () BOSCH i

A balanced sensible approach with bespoke options.

Meet the team

Worcester Bosch's R&D team have a history of developing innovative
technology and products.

<ZANORCESTER BOSCH




New Technologies — What Next? An agnostic approach ) BoscH

_l‘ Hydrogen Ready
§47 Zero-Carbon Boiler

Sustainability initiative

Bosch to be carbon neutral
worldwide as of 2020

More compelling formulation
of Bosch “responsibility and
sustainability” value

30 %’ BOSCH




SKILLS AND QUALIEICATIONS

PAS 2030:2019

Specification for the installation of
energy efficiency measures in existing
dwellings and insulation in residential
park homes

FIND ACONTRACTOR

CERTIFIED

| &3

| Department for
Business, Energy

| & Industrial Strategy

Government Endorsed Quality
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Skills and Qualifications - Next Generation Engineers
UK Profile (2017)

@ 22.5m approx. Gas Heated Homes in UK
v 5
74k Companies on Gas Safe Register -y t
% 128,000 Engineers o e *
\ . .
& 84% work in the Domestic sector 1 =‘ ¢ —
- : _, 3
, Each Gas Safe Engineer: . ) _
16 Boiler Installations per year |
~ 199 Services per year :
g s Aworcester () BOSCH




Next Generation Engineers
Current Engineer Profile

Age Profile of Gas Safe Register

55+’ 9, 99, (35,5.9%
35-44, 18.2%
m <35
= 35-44
55-64, 29.1%
m 45-54
= 55-64
= GO+

45-54, 37.8%

99.6%

Male

0.4%

Female

Source: Gas Safe - Decade Review, Nov 2017
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Construction Apprenticeship Starts since 2009
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Source: House of Commons — Apprenticeship Statistics, July 2018
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Consumer Report HOME IS WHERE THERE ARE MANY POTENTIAL ROUTES TO

. . THE HEAT IS GREENER HOMES AND BUILDINGS
Home is where the heat is. : .

ENERGY EFFICIENCY easures play a vital part in T
areener homes and buildings. They will reduce
wnderlying energy demond ond are a prerequisite for
installing some of these healing solufions such as heat
pumpsr.‘anlenriul efficiency measures are delailed laler —
in this report in the appendix. I
HEAT PUMPS e an established technology that can @
> Te C h no I Ogy Ty p e immediately and substantially reduce emissions from

fheating your home. A heal pump uses the heat in the
air o the ?rcund as the main source of energy ond
requires elechicity to aperate. Some syslems have high
temperatures, although the current standord is 1o install
low temperature systems. For every unit of elacticity that
is put in, the technology has the potential 1o produce 3
1o 4 units of heat, depending on the ype of heat pump
and the extemal air lemperalure meaning they ore more
than 100% efficient. Heat pumps heve been mass
depl in other counries, including the Nodics and
can deliver consistent comfon through cold winters

» Consumer behaviour HYOROBEN BOLERScr e <o o
boilers on a likeforike basis, with hydrogenseady
boilers being devel by leading UK. boiler
manufaciuress in the UK, ond hove requitements
an spaca and themal efficiency compored to heot
pumps. They produce no carbon monexide or carbon
diexide wilh woter vapour being the main byproduet,
Hydrogen is not currently available for domestic users.

» Building type and age
» Opportunity to educate & engage

» Consumer personas & their journeys a

> GOV indUStr & Value Chain ision is ex o e nment in
. NatWest SHELTER | i e
» Working Together Group Fatin oo s Ko s rd o

USES,

_ o
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THANK YOU

Alex Thomas
Key Account ‘
Worcester B
07790 48996

alex.thomas
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