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Driver of change: Net zero carbon

“Limiting warming to 1.5°C is possible within 
the laws of chemistry and physics but doing 
so would require unprecedented changes,” 
said Jim Skea, Co-Chair of IPCC Working 
Group III.

Source: https://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf

https://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf
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Consumers are 

at the heart of 

this low-carbon  

transformation 

(even if ‘we’ 

don’t know it)!



1. Low-carbon energy needs flexibility

29% 2017 65% 2050

35 million 2050 20 million 2050

74 billion 2025

“The UK could save £17-40 bn across the 
electricity system from now to 2050 by 
deploying flexibility technologies”
Smart systems and flexibility plan

“The UK is uniquely placed to lead the 
world in a Smart Power Revolution. If we 
get this right we could save consumers 
up to £8bn a year”
NIC Smart power report

This research suggests that by 2050 up to 
£21 billion per year of new financial value is 
available in the UK electricity system…
Utility 2050 project

Sources

• FES 2018

• Connected devices

http://fes.nationalgrid.com/fes-document/
https://www.statista.com/statistics/471264/iot-number-of-connected-devices-worldwide/


1.1 Digging into ‘flexibility’

Analysis for Smart systems and flexibility plan shows that the 
deployment of flexibility technologies could save the UK 
energy system £17-40 billion cumulative to 2050 compared to 
scenarios in which DSR and storage aren’t available.

Flexibility:
1. Reduces the capacity of low carbon generation needed 

to achieve carbon reduction targets 
2. Enables system balancing at a lower cost by displacing 

more expensive flexibility options
3. Improves the utilisation of existing conventional 

generation, and defer investments in transmission and 
distribution network reinforcement.

Demand side response and storage are hugely important!
• (In the £40bn scenario)
• Demand side response from homes, EVs and electric 

heat contribute 30GW of response in 2050
• Storage a further 19GW 
• That’s 35% of the total flexibility available (or £14bn)



2. (Useful) Data = options and opportunities

Acknowledgement: World Economic Forum report - The Future of Electricity



2.1 What can data tell us

Credit: Energy Systems Catapult - https://es.catapult.org.uk/wp-content/uploads/2019/03/SSH2-Event-
presentations.pdf

https://es.catapult.org.uk/wp-content/uploads/2019/03/SSH2-Event-presentations.pdf


3. Business model innovation needed

Peer-to-peer

P2P customers directly buy, 
sell or swap electricity with 

each other.

Energy as a 
Service

An ESCo delivers energy services to 
customers, such as comfort and 
illumination, rather than units of 
energy like a traditional supplier. 

Lifestyle as a 
service

A third party, such as a price 
comparison website, takes 

decisions on consumers’ behalf, 
like automatically switching 

energy supplier.

New electrifier

Traditional utility that is 
helping consumers switch to 

electric heat and mobility, 
including installing equipment 

and automating DSR

Everyone has an opinion 

on the energy business 

model of the future…



3.1 Nothing new here…

Credit: Energy Systems Catapult - https://es.catapult.org.uk/wp-content/uploads/2019/03/SSH2-Event-presentations.pdf

https://es.catapult.org.uk/wp-content/uploads/2019/03/SSH2-Event-presentations.pdf


Size of prize of electricity utilities

Plant efficiency

£75 – 1809 m

Service provision

£5  – 9 bn

Local LC generation

£42  – 4600 m

Large LC generation

£0.61 – 8 bn

Flexibility optimisation

£400 – 2000 m

CCS

£-0.14 – 1669 m

Up to £21bn of 

new value is 

available to 

electricity 

utilities per 

year by 2050

(excluding 

heat!)

Wegner, M.-S., Hall, S., Hardy, J., Workman, M., 2017. Valuing energy futures; a comparative analysis of value 
pools across UK energy system scenarios. Appl. Energy 206, 815–828. doi:10.1016/j.apenergy.2017.08.200 



Innovation in energy suppliers

• 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/IGov-BM-Analysis-report.pdf

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


Do consumers want new business models?

Credit: Soon to be published research by Utility 2050 project



New consumer protection challenges

Credit: Energy Systems Catapult - https://es.catapult.org.uk/wp-content/uploads/2019/03/SSH2-Event-presentations.pdf

https://es.catapult.org.uk/wp-content/uploads/2019/03/SSH2-Event-presentations.pdf


Can new businesses get to market?

“Designed and built by engineers, 
barstardised by economists and 
marketers, the power industry 
continues to deliver one of the 
most successful consumer 
confusion programmes of all 
time” Ari Sargent

Credit: Exeter Energy Policy Group -

https://blogs.exeter.ac.uk/energy/2014/11/12/mapping-the-power-in-the-electricity-system/

https://blogs.exeter.ac.uk/energy/2014/11/12/mapping-the-power-in-the-electricity-system/


Lots of policy, but is there a clear direction?

Supplier hub model

“…we are not confident [the current 

supplier hub model] will enable 

consumers to benefit fully from the 

greater levels of innovation, 

digitalisation and competition made 

possible by the energy system 

transition…”

https://www.ofgem.gov.uk/system/files/docs/2018/07/future_supply_market_arra
ngements_-_response_to_our_call_for_evidence_0.pdf

Cost reflectivity

“We do not think the current approaches 

to allocating and using capacity – and 

charging for the associated network 

usage – on the electricity networks can 

adequately address the associated 

challenges and opportunities.” 

https://www.ofgem.gov.uk/system/files/docs/2018/07/network_access_consultati
on_july_2018_-_final.pdf

Playtime

“A regulatory sandbox enables 

innovators to trial new products, 

services and business models without 

some of the usual rules applying.”

https://www.ofgem.gov.uk/publications-and-updates/what-regulatory-sandbox

“These [smart, local energy system 

demonstrators] will include new 

business models that intelligently link 

supply, storage and demand patterns 

across power, heating and transport. ”

https://apply-for-innovation-funding.service.gov.uk/competition/158/overview

The market principle –we must wherever possible 
use market mechanisms that take full advantage of 
innovation and competition
The insurance principle – given intrinsic uncertainty 
about the future, government must be prepared to 
intervene to provide insurance and preserve 
optionality
The agility principle – energy regulation must be 
agile and responsive if it is to reap the great 
opportunities of the smart, digital economy, and 
finally
The “no free-riding principle” - consumers of all 
types should pay a fair share of system costs

https://www.gov.uk/government/speeches/after-the-trilemma-4-principles-for-the-
power-sector

https://www.ofgem.gov.uk/system/files/docs/2018/07/future_supply_market_arrangements_-_response_to_our_call_for_evidence_0.pdf
https://www.ofgem.gov.uk/system/files/docs/2018/07/network_access_consultation_july_2018_-_final.pdf
https://www.ofgem.gov.uk/publications-and-updates/what-regulatory-sandbox
https://apply-for-innovation-funding.service.gov.uk/competition/158/overview
https://www.gov.uk/government/speeches/after-the-trilemma-4-principles-for-the-power-sector


What does business want?

Top 5 priorities
(1) A transparent commitment 

to carbon pricing. 
(2) A clear strategy on transport 

and (especially) heat. 
(3) Controlling consumer risk. 
(4) A reformed regulatory 

framework across the supply 
chain. 

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

Credit: Submitted paper on Prioritising Business Model Innovation: What needs to change in the UK energy system to allow low carbon 
business models to thrive? Stephen Hall, Christoph Mazur, Jeffrey Hardy, Mark Powell, Mark Workman.



Way forward? Redesigning Regulation

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

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

• Protect and serve consumers better: create one 
essential service consumer regulator

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

• Optimise the system: opening up system data for the 
public good

• Get more from less: redefine and recalibrate security of 
supply

Redesigning regulation – December 2018
https://www.imperial.ac.uk/grantham/publications/redesigning-regulation-powering-from-the-
future.php

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


PROSPERING FROM THE ENERGY REVOLUTION

Future energy model proving 

£40m £30m

Innovation Accelerator

Research, Expertise, Capability, Coordination 

£22m

Practical demonstrators Future designs

£10m

Co-ordination, integration, and 

alignment

Supporting value maximisation

Learning library and project network

Whole systems research and 

innovation

Academic evaluation of projects

Academic liaison and domain 

expertise

Expertise

Data
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