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Current research interests

Future energy business models

Disruption and engagement
Size represents people who preferred that option
High
engagement

High disruption

' ~ Energy Service
Company

3rd Party Control

Utility 2050

Energy

Energy policy and regulation

> oﬂ“a‘-se eleﬂficity bl

:\eaeS'\E“""B the mayy, e-’t'

-

Change
what we

\  regulate Change

how we
regulate

Optimise Protect
the customers

system Open
up to
retailers

Risk assure not
license supplie

Redesigning Regulation

Energy Revolution Research Consortium

INDUSTRIAL UK Research
STRATEGY and Innovation

People and energy

Some issues need to be addressed to
enable these businesses to succeed
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 Transnational data protection o Dataand device interoperability e Whole community opt-in

® Multi-utility regulation ® Effective carbon regulation ® Impact on national grid

® Data ownership ® Models for rental sector © Shift to local balancing

@ Clear service agreement @ Fairness forall customers @ Fall-back options

Key take homes
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Space to enable Smart devices Service Solutions for Targeted carbon
business model and data must be standards must all consumer regulation
innovation interoperable be better situations required needed
and secure

Society led low-
carbon transformation
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Prospering from the Energy Revolution E okl P

Future energy model proving

- -4~ —
e (M ey o

Research outputs
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Consultations

Activity groups
Collaborative outputs Participants in research

. Collaborative research
Demonstrator working group

Joint workshops

caTAPULT EnergyREV

Energy Systems
Synthesis of knowledge within and beyond PFER
Energy Revolution Novel research and innovation (whole systems)
Integrati'o'n'Service Academic evaluation of smart local energy concepts
activities Academic liaison and domain expertise
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Comparing UK and New Zealand



Vital statistics - 2019 e e [T s,

2019(ish)

e Population 5 million * Population 66.4 million

* Energy per person = 0.034 GWh Energy per person = 0.025 GWh

* % electricity from renewables = 80% % electricity from renewables = 33%

* No vehicles per person =0.81 * No vehicles per person =0.58

* Electric heating in homes = 80% Electric heating in homes = 8% (86% gas)
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Looking forwards to 2050

2050(ish)
Population ~6 million .
Energy per person = ???GWh .
% electricity from renewables = up to 100% .
Vehicles per person = <0.81 (85-95% BEVs) .
Electric heating in homes = 75-95% .

EnergyBEV
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Population ~ 77 million

Energy per person = ???GWh

% electricity from renewables = 80%
Vehicles per person = 0.51 (96.5% BEVs)
Electric heating in homes = 60%




Lots in common in the future

* High penetration of renewables
(wind in common)

* Transformation of transport to BEVs

* Electric heating (60-95%)

* Quality of building stock

* Challenges with GHGs in agriculture
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Issues

Pace

Governance
Businesses
Citizens and consumers
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UK journey on energy efficiency and heat



UK change in energy consumption 1970 - 2018 ol Y e

By sector; By fuel;
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/820843/Energy_Consumption_in_the_UK__ECUK__MASTER_COPY.pdf

Potted history: UK Energy efficiency obligation e o [ o,

* Energy Efficiency Obligation on
energy suppliers (retailers) since

1994

* Redesigned several times:
* 94 -02: Energy Efficiency

Low cost insulation E Low cost E Heating + E
2’ insulation g- insulation E-
Insulation in certain £ = for the fuel %
areas (eg. rural) E * Heating + i * poar
HaAnE £ insiiltian = insulaticn for .
O e g the fuel poor | &
for the fuel poor g e g

Standards of Performance (EESoP)

* 02 -08: Energy Efficiency
Commitment (EEC)

* 08 -12: Carbon Emissions
Reduction Target (CERT) &
Community Energy Saving
Programme (CESP)

* 13 -now: Energy Company
Obligation (ECO) (alongside Green
Deal for able to pay consumers)

implicit annual energy savings
target

2012-2017 2017-2018 2018-2022

inot to scale). Adapted from DECC (20146)
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https://link.springer.com/article/10.1007/s12053-018-9657-1

Renewable Heat Incentive UK * STRATEGY and Iovetion

e RHI first major intervention intervention since
mandating condensing boilers in 2003
* RHlis a tariff-based incentive mechanism for
renewable heat
* Increase renewable heat
* Reduce emissions 2,000
* Grow supply chains
* Operational since 2011 with significant tinkering
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along way 1200
* No certainty beyond March 2021 o0
* Issues:
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* Take up low (22% expectations)
* High carbon cost — around £142/tonne
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® Air source heat pump ® Ground source heat pump Biomass systems Solar thermal
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https://www.sciencedirect.com/science/article/pii/S0301421519302903
https://www.nao.org.uk/report/low-carbon-heating-of-homes-and-businesses-and-the-renewable-heat-incentive/

UK net-zero journey



U K CI i mate Cha nge Act * STRATEOY - 2 Invevation

“It is the duty of the Secretary of
State to ensure that the net UK
carbon account for the year 2050 is
at least 100% lower than the 1990
baseline.”

Climate Change Act 2008

“Over ten years after the Climate Change Act was passed, there is still no serious
plan for decarbonising UK heating systems and no large-scale trials have begun for
either heat pumps or hydrogen.”

EnergyBEV


https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/#key-findings

Linking energy efficiency and heat ¥ e [ v,

Unlocking the First Fuel in UK homes

Investing in efficient heating, insulation, controls, lighting and appliances

Cost-effective Technical
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Average bill Average bill

£1,110
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140TWh £270 saving per Wider benefits of
Bills already saving household per year £47bn possible :
£490 lower than O . ' ;
they would have E a E Yngrovesd ~— IR Likely to become
been \nnthout Net benefit warmer homes: £4.6bn E cost-effective
energy efficiency EE EE . . H in the future.
e | BRE >
since 2004, despite £7.5bn H Average demand
more househeld equivalent to : reduced by half
e e = : compared to today.
and higher in-house 6 Hinkley H
temperatures. Point C power m&ﬂnﬁw :
stations nir quality and comfart). mﬂfﬂhﬂ E
“at today’s energy prices UKERC PEE":'
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http://www.ukerc.ac.uk/publications/unlocking-britains-first-fuel-energy-savings-in-uk-housing.html

CCC advice on net-zero target e e IR,

2020s 2040s

EnergyREV www.energyrev.org.uk | 16


https://www.theccc.org.uk/wp-content/uploads/2019/05/Net-Zero-Chris-Stark-Presentation.pdf

. ° - INDUSTRIAL UK Researcl"\
Thirty years of action required to meet UK net zero target * STRATEGY and Innovation

~3.6 (6.1*) GW/year ~1.2 million BEVs/year ~600k installations/year
(300 x 12MW turbines/year) (136 per hour) (68 per hour)
(current 4GW/year) (current 331 vehicles/hour) (current 182 boilers/hour)

*including CCS and electricity storage

Emergyg_E/V



Need for more consumer centric business
energy models



Implications for end-users...

10:00 - 10:30
10:30 - 11:00
11:00 - 11:30
11:30 - 12:00
12:00 - 12:30
12:30 - 13:00
13:00 - 13:30
13:30 - 14:00
14:00 - 14:30
14:30 - 15:00
15:00 - 15:30
15:30 - 16:00
16:00 - 16:30
16:30 - 17:00
17:00 - 17:30
17:30 - 18:00
18:00 - 18:30
18:30 - 19:00
19:00 - 19:30

8.78 p/kWh
8.32 p/kWh
7.92 p/kWh
7.92 p/kWh
8.17 p/kWh
7.92 p/kWh
8.13 p/kWh
8.13 p/kWh
8.61 p/kWh
8.57 p/kWh
8.17 p/kWh
10.06 p/kWh
21.00 p/kWh
23.52 p/kWh
23.86 p/kWh
24.15 p/kWh
23.86 p/kWh
22.68 p/kWh
9.30 p/kWh

Time of use pricing

A Business ems

INDUSTRIAL
STRATEGY

Upfront costs

EnergyREV
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Risk and reward Reward e e [T s,

Financial,
price and

service risk
with
consumer

(c,-" Energy (+other
2 things) as a service Peer-to-peer

= > Risk

Traditional utility model
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STRATEGY and Innovation

Business model innovation is needed to capture value ol s e

New electrifier Energy as a

erviee Everyone has an

Q ggggﬁ opinion on the energy
business model of the

Trjadltlonal utility th?t IS An ESCo delivers energy services
helplng consumers SW't,c_h to to customers, such as comfort and futu re R

elec.trlc hgat ?nd m,Ob'“ty’ illumination, rather than units of

'|nclud|ng installing . energy like a traditional supplier.
equipment and automating
DSR
Lifestyle as a
-to- . ‘-.' .
recriomeet service " e Imperial College
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P2P customers directly A third party, such as a price H OW Cou I d We buy energy

buy, sell or swap electricity comparison website, takes

with each other. decisions on consumers’ bghalf, | n th e S ma rt futu re?

like automatically switching
energy supplier. Dr Jeffrey Hardy, Imperial College London

Emerg\/BEV March 2017

Smarter Britain London



Disruption and engagement

Size represents people who preferred that option

A

High
engagement

High disruption
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*

Around 50% of
domestic consumers
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3rd Party Control

In review: Nature Energy




Top 5 priorities

A transparent commitment
to carbon pricing.

A clear strategy on transport

(1)
(2)

(3)
(4)

Decisions, decisions, decisions...

and heat.

Controlling consumer risk.
A reformed regulatory
framework across the
supply chain.

Markets and
innovation

Simpler
regulatory
framework

Consumer

benefits and
protection

Transport and
heat strategy

Carbon

UK Utilities

“The regulatory framework
needs to adapt so that new
products and services can
emerge”

“We need a simpler
institutional framework to
support the energy transition”

“New markets need to develop
to allow customers to benefit
from flexibility, while maintaining
an acceptable social contract ”

“We need a national strategy
for the electrification of heat”

“There must be long term
certainty about UK carbon pricing
that is compatible with the Paris

UK Policy

“Create markets, including for
flexibility, that are accessible, cost
reflective, transparentand
technology/business model
agnostic.”

“Ofgem moves to principles
based regulation across the
supply chain.”

“Customers should be
protected from innovation by
a fall back mechanism.”

INDUSTRIAL
STRATEGY

International
(EU)

Enable flexibility services on an
open platform

“Commit to a national energy
vision 2050, including transport
and heat, with roadmap. “

“Decide and communicate: Are
we going for low carbon capacity
markets or energy only market

UK Research
and Innovation

International
(US)

We need to create open, data drive
platforms to provide actionable
evidence to improve & develop
energy system (management) tools
3 ation

“We need to reduce
regulatory barriers to drive
market innovation and
efficiency”

“We need to design and operate
an equitable consumer-oriented
market to ensure consumer
engagement and fair access to
energy”

(5) A framework and platform  pricine
that allows new energy
services to emerge.

EnergyREV

with sufficient carbon price?”


https://doi.org/10.1016/j.erss.2019.101317

Redesigning regulation?



Innovation in UK energy suppliers
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Figure 8: Emerging domestic electricity supplier value propositions compared to broad NTBM themes
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* Lot’s going on, particularly on
local energy, electric vehicles,
‘smart’ electric homes and
bundling products

 However, little innovation in the
core traditional utility business
model (selling units of electricity
and gas)

Credit: IGov - http://projects.exeter.ac.uk/igov/wp-
content/uploads/2019/01/1Gov-BM-Analysis-report.pdf



http://projects.exeter.ac.uk/igov/wp-content/uploads/2019/01/IGov-BM-Analysis-report.pdf
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Energy policy & regulation

Licence- - Institutional relationships in the electricity system
Codes and standards . . g — Carbon poicies x
( =3 ~—-BSC
4 >

Low Carbon Manages CFD payments \

-
European Union 1
5 Carbon policies” / Contracts Company :
Directives, Reguiations, Opinions / J . : - ' S
~ / / Manages CM payments =
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Treasury | Public expenditure, Analysis on the CfD and Capacity Market ¢ . . e J
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% e ————————— Consumers
“Designed and built by engineers, S Distribution cence— Generation cencd N o
barstardised by economists and Suppl cence Supply, biling l ' ' l
; Tem AT
marketers, the power industry e S B e ‘
continues to deliver one of the '] Supply ; Lt
\ P o peee

most successful consumer
confusion programmes of all time”

Ari Sargent Credit: Exeter Energy Policy Group -
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https://blogs.exeter.ac.uk/energy/2014/11/12/mapping-the-power-in-the-electricity-system/

Redesigning regulation * STRATEGY and moueton

* Change what we regulate: normalise electricity through
redesigning the market

* Change how we regulate: change from regulating
process to regulating for risk

o * Protect and serve consumers better: create one

how we essential service consumer regulator

* Open up to retailers: risk assure retailers rather than
license suppliers

\ise electricje
ormat= Y by,
‘:e sesigning the ma
/ i
Change

what we
regulate

regulate

Optimise Protect . . .
the customers ; * Optimise the system: opening up system data for the
system Open .
o public good
retailrsi ] * Get more from less: redefine and recalibrate security of
supply
Risk assure no®
"cense supplie’ Redesigning regulation — December 2018

EnergyREV
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https://www.imperial.ac.uk/grantham/publications/redesigning-regulation-powering-from-the-future.php
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