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* Bimines models of energy supply markets shape energy transitions_

= The British system misses four apparmnities of loal sledridy supply.
= Nine new business model archetypes of loal supply are anatysed.

= New slectricity business models have complex value propasitions.

= A process for palicy response to business mude] innovation is pressnted.
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This research investigates the new appartunities that busines model innovations are creating in elec
wricity supply marksts at the sub-national scale. These local supply business maodels can offer significant
benefits to the eledridty system, but also gensrae sconamic social, and environmental values that ans
motwell sccounted far in curnent policy ar regulstion. This peper uses the UK skectricity supply market &
investigate new business madels which rely an mare complex value propesitions than the incumbent
wtility model. Nine archetypal local supply bisines madels are identified and their value propositions,

Keywands: value capture methads. and barriers to market entry ane analysed_ This analysis defines “complex vahe

local secmciny sup ply
Business modeks
Systam Regulaion
Markes innovagion

a5 a key coneept in understanding business model innovation in the energy sectar. The process af
mmplex value identification poses 2 challengs to energy ressarchers, commerdal firms and palicy
miakers in liberalised markets; to investigate the opporunities for sysem sfficiency and diverse out-

ames that new supplier business models can offer to the slsctricity system.
© 2016 The Authors Published by Elsevier Ltd. This is an open acoes article under the CC BY lieme
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1. Introdie ton

To achleve energy trangtons, technological and business
madel |nnovation must co-evolve with policy and system regula-
tlon | Feoon, 2011). However, much of the literamire on technical
and business model Innovation neglects the retall or “supply ele-
ment of the energy value chain. In liberalised markets the domi-
nant supply business model has been the corporate wtlity, selling
units of energy to consumers in natlonal markets (Hannon et al,
2013). Very little has been done by the energy research comms-
nity toexamine challenges to this dominant supply model, or the
national scale at which it operates Supply business models
an smaller scales (from city-region to neighbourhood) have the
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potential to: expand the penetration of renewable energy, accel-
erate demand management, drive energy effidency, and re-loca-
lise energy value. However, there has been no systematic analyss
of the business models that can realise these opportunities, ar
understanding of why they remain uncommeon in liberalised
markets Electricity supply business models that are designed to
operate sub-nationally, pose a number of challenges to policy-
muakers, regulators, and mainstream wnlites.

This paper Is structured as follows: Section 2 describes the
literatures on budness model innovaton in the energy sector,
forussing on the valwe propogiton and vale capnere elements of
the business model concept to frame four reseanch questions.
Section 3 describes the study methodolegy. Section 4 presents our
results. Section 5 considers how the notlon of “complex valoe” is
wseful in understanding these business model innovatons and
describes how a complex value framing poses new guestions for
energy pelice Section & concludes with recommendations for
policymakers across liberalised markets.
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Diagram: The current archetype
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Diagram: Local white label archetype
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Value propositions: Operating reserve, Freguency
response, Capacity markets, Peak avoidance, Network
reinforcement, Time of use pricing.

Technical Innovation: Smart Charging, Vehicle to
Home, Vehicle to Grid, Vehicle to compound, second
life battery, RE Self consumption.

Business models: Local aggregation, national
aggregation, white labelling, local balancing, virtual
net metering, EV tariffs, ToU pricing, pool and sleeve,
peer 2 peer.
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For Vehicle Manufacturers
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For Utilities UNIVERSITY OF LEED

{Big 6'/Incumbent ]

Challenger Utility ]
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For Cities UNIVERSITY OF LEED

[Captive Fleet ]
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Pathways UNIVERSITY OF LEED

1. Centralised Utility + Luxury Brand = White label tariff & V2H
2. Mass Market + Centralised Utility = White label tariff & V2G

3. Challenger brand + Municipal Utility = Local tariff & RE
Sleeving

4. (x+y) = (a&b)
5. (a&b) = (x=y)
6. (a&?) = (7+x)... etc



Public Infrastructures- Rapid
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http://zerocarbonista.com/2008/05/23/more-on-transport-petrol-stations-of-the-future/




Public Infrastructures - Vehicle
Vending




Public Infrastructures - Mobility
service provider
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http://www.theavenuestory.com/blog/how-to-get-around-paris-velo-metro-bus-taxi-boat-pick-your-way/




Time of Use Pricing
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Energy tariffs for electric vehicle

USers
Off-Peak Saver Tariff

20 hours
off-peak rate per day

- \

4 hours
peak rate per day

Charge your electric vehicle at a lower cost
for longer and discover even more savings
with our smart meter

Source: https://www.britishgas.co.uk/energy-saving-products/electric-
vehicles/energy-tariffs-for-electric-vehicle-users



Municipal Utilities

RobinHoodenergy

A not for profit company

A
WANTED
LOW ENERGY BILLS

Get a quote now at
www.robinhoodenergy.co.uk
or call free on 0800 030 4567

= - < ey ) el W ool e BT 5 '
http://lwww.togetheragency.co.uk/work/client/robin-hood-energy/outdoor-
advertising
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BRIS I OL Bristol Energy is a force for social good. Together we're championing sccial equality, local renewables and stronger

communities.

ene rgy Call us free on 0808 281 2222

‘our business Customer care Join our team About us Latest news

=)
3

Welcome to
Bristol Energy

Bristol Energy is proud to set itself apart from other energy
companies. We believe that customers, businesses and

communities deserve something better, now and into the

future - and this means doing things differently. Our ethos is

built upon values of faimess and equality — a company where

everyone can share in the benefits.

Read more

https://bristol-energy.co.uk/
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Kitakyushu, Japan — EVs as a Power Supply

BlI-DIRECTIONAL CHARGING

2,300

BI-DIRECTIONAL CHARGE
DISTRIBUTED IN JAPAN :!"hl‘-‘: N.
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Source: EV City Casebook; 50 Big ideas shaping the future of electric mobility, Urban

Foresight (2014).



Vehicle to Grid UNIVERSITY OF LEED

Nissan Pilots Vehicle-To-Grid Technology In Denmark

; The automobile industry just took a small, but significant step into the stationary electric power
& business.
%\ Nissan, the Japanese car maker, and the Enel Group, one of the largest power companies in
E::g Europe based in Rome, signed an agreement to conduct a first-of-its-kind pilot project that will

T allow grid operators to leverage electric vehicles to manage the electric power grid.

The pilot will deploy Vehicle to Grid (V2G) technology that integrates electric vehicles into the
power grid by allowing them to supply electricity to the grid. The V2G system is expected to
¥ in N\ # provide grid operators with greater flexibility and enhanced stability.

L <
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http://www.forbes.com/sites/williampentland/2015/12/08/nissan-
pilots-vehicle-to-grid-technology-in-denmark/#625662a1977d
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Literature review

21 Semi-structured elite interviews with vehicle
manufacturers, transport planners, infrastructure providers,
energy utilities and government.

2 X business model innovation workshops (University of
Leeds, Urban Innovation Centre London)

Analytical phase is live.



Public Charging Current Archetype UNIVERSITY OF LEEDS
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Rapid Charge Hubs UNIVERSITY OF LEEDS

RAPID CHARGE HUBS
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Smart Car Share Compound UNIVERSITY OF LEEDS

SMART CAQ SHARE COMPOUND

MAKEQ




E-Mobllity Service
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Activity 2: The Current
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The Smart Utility UNIVERSITY OF LEEDS
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EV White Label
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The Mobility Utility UNIVERSITY OF LEEDS
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The Multi Service Model
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MULTI SERVICE MODEL
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Early Findings UNIVERSITY OF LEED

Provision across Northern Powerhouse cities is hugely
uneven.

There Is no commercial business case for public charging for
electric vehicles.

There are multiple commercial business cases for destination
and workplace charging yet these remain ‘dumb’ and niche.

We are at a tipping point for mobility innovation but there is
huge uncertainty over the magnitude of value propositions.

Challenger city utilities are well placed to exploit new value
propositions.
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10MW 10MW 10MW 10MW 10MW
OCGT OCGT WIND OCGT WIND
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A) Baseline B) High Capacity, Max Demand C) High Capacity, Max Export
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Systemic effects UNIVERSITY OF LEED

EV penetration means new business models WILL emerge for
linking transport and energy systems.

These new business models will make most sense operated
at the city scale.

Combined with local electricity supply business models this
will challenge BOTH Transmission infrastructure revenues
and incumbent utilities.
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