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About Energy Systems Catapult

Mission: Unleashing innovation and opening new
markets to capture the clean growth opportunity

Why do we exist?

To accelerate Net Zero
innovation and deliver
the future energy system

We work with

Innovate UK

How do we work?

We do the hard stuff by
taking a whole systems
approach to net zero
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What do we do?

Turboboost innovation across
homes, sites, places, whole
systems & networks.
Design a future energy system to
drive clean growth and benefit
people.
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The net zero challenge
Importance of innovation
Innovation in practice
Supporting innovation

Reflections - how best to drive innovation?
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Global temperatures and CO, levels are highest on record caATAPULT
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WE ARE HERE
Global temperature variations over last 2022 years
(using information derived from tree rings and other 'proxies’)
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Graphic: @ed_hawkins Invention of
Data: PAGES2k (years 1-2000) and HadCRUT5.0 (2001-2022) .
Reference period: 1901-2000 steam engine

Source: Ed Hawkins (University of Reading), via Zeke Hausfather, https://twitter.com/hausfath/status/1671572991447269376/photo/1 © 2023 Energy Systems Catapult >



GLOBAL SURFACE AIR TEMPERATURE * JULY
Data: ERAS 1940-2023 « Credit: C35/ECMWF
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Shades of blue indicate cooler-than-average years, while shades of red show years
that were warmer than average. Data: ERA5. Credit: C3S/ECMWF.

Source: EU Copernicus Climate Change Services,

Globally averaged surface air temperature for all months of July from 1940 to 2023.
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DAILY SEA SURFACE TEMPERATURE 60°5=60°"N

Data: ERY g L MW F
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Daily global sea surface temperature (°C) averaged over the 60°S-60°N domain
plotted as a time series for each year from 1 January 1979 to 31 July 2023. The
years 2023 and 2016 are shown with thick lines shaded in bright red and dark
red, respectively. Other years are shown with thin lines and shaded according
to the decade, from blue (1970s) to brick red (2020s). Data: ERAS. Credit:
C3S/ECMWEF
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https://climate.copernicus.eu/july-2023-global-air-and-ocean-temperatures-reach-new-record-highs#:~:text=Comparing%20averages%20for%20the%20calendar,0.48%C2%B0C%20for%202020
https://twitter.com/ZLabe/status/1666811217753833484

Transition to an El Nino year has accelerated climate impacts, with global

consequences
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Source: Global newspapers, collated by Dr. Simon Evans, CarbonBrief, https://twitter.com/DrSimEvans/status/1680158353853501440
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The solution is simple to say... caTAPULT

STOP
BURNING
STUFF

Source: Robert Llewellyn #stopburningstuff
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The solution is simple to say... ...but harder to deliver...

Power generation capacity
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Source: Energy Systesm Catapult Innovating to Net Zero 2020 https://es.catapult.org.uk/report/innovating-to-net-zero/
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The solution is simple to say... ...but harder to deliver...  caTAPULT

...and requires a whole system approach

Joining up the system
from sources of energy
to the consumer

Breaking down silos
between different parts
of the energy system

Joining up physical
requirements of the
system, with policy,
market and digital
arrangements
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Tracking Clean Energy
Progress 2023

Assessing critical energy

technologies for global clean
energy transitions

Flagship report — July 2023

Source: IEA Tracking Clean Energy Progress 2023 Report https://www.iea.org/reports/tracking-clean-energy-progress-2023
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“While most of the CO2 emission reductions envisioned
in the Net Zero by 2050 Scenario can be achieved by
2030 with existing technologies, the path beyond that
will require the deployment of technologies which are
still in development or are not yet commercially
competitive.”

© 2023 Energy Systems Catapult
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Innovating To Net Zero (2020) provides a window cATAPUl.T
on the innovation required Erersy Systoms

“Meeting the UK’s Net Zero target will require
unprecedented innovation across the economy.
Innovation not just in new technologies, but in new

7O NET 2ERO ways of deploying existing technologies, new business
' models, new consumer offerings, and, crucially, new
policy, regulation and market design.”

INNOVATING

The report lays out a set of credible pathways for the UK to get to

Net Zero that reflect a diversity of implementation approaches and

the consequences of differing levels of technology innovation and
societal behaviour changes.

Source: Energy Systems Catapult Innovating to Net Zero 2020 https://es.catapult.org.uk/report/innovating-to-net-zero/ © 2023 Energy Systems Catapult 13



caTAPULT

Energy Systems

Innovation in
practice




‘ Some of the innovation priorities across the energy system cATAPUl.T

Whole energy
system

Energy Systems

Business and the
Homes public sector

Markets, policy

and regulation
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Making it easier to decarbonise homes caTAPULT
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Innovation in financial products — Green Mortgages mortgage brokers
Innovation in business models — Octopus Energy
Innovation in technology — Airex Technologies

Green
Mortgages.

© 2023 Energy Systems Catapult 16



Helping businesses and the public sector decarbonise catAPULT
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Structured planning processes — Local Area Energy Planning
Tools to explore alternative pathways — 2050 Calculator

Novel approaches to support, guidance and access to data — Net Zero Go

LOCAL
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Balancing supply and demand catAPULT
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Innovative peer to peer trading for flexibility — Piclo
First of a kind demonstrators — Keadby hydrogen power station SSE and Equinor
Innovative market arrangements — Locational Marginal Pricing
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Speeding up policy and regulatory development cATAPUl.T
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Innovative in overall approach — Electricity Networks Commissioner Report
Regulatory sandboxes — Ofgem energy regulation sandbox
Environments for large scale policy trials — Energy Systems Catapult Living Lab

The Innovation Link
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UK supports energy innovation through 3 main routes... caTAPULT

Energy Systems

L
Department for

Energy Security
& Net Zero

Net Zero Innovation Portfolio

UKRI Energy programme

Ofgem Strategic Innovation Fund
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UK supports energy innovation through 3 main routes... caAtTAPULT
...but enduring investment comes from business =

Policy support for deployment develops the market allowing business to invest

» Boiler upgrade scheme — Direct subsidy

» Contracts for difference — Regulatory business model
 Energy Company Obligation — Regulatory requirement
e EV charge point grant — Indirect subsidy

» Simple Energy Advice website — Information provision
* Product regulations — Business intervention

© 2023 Energy Systems Catapult 22



Support for innovation and deployment must work together cATAPUl.T
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Commercial market Deployment support

Electric vehicles

Solar PV Wind turbines

Innovation Support

Deployment and Innovation support

Carbon capture and storage
Low carbon hydrogen
Area retrofits

Heat pumps
Home insulation

Level of commercial success

Current level of policy support for deployment

© 2023 Energy Systems Catapult 23
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Innovation policy and deployment policy go hand in hand
The energy system is large, complex and heterogeneous
Innovation is much more than technology

Most successful innovation involves integrating existing ideas

Conveying the innovation to others is as important as creating it

Innovation works best when you take a whole system approach

© 2023 Energy Systems Catapult 25



Questions
Thank you

Jon Saltmarsh

Chief Technology Officer
[

es.catapult.org.uk
@energysyscat
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