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Executive Summary

Frontier Economics and Total Flow have been commissioned to deliver Work
Area 4 of the ETT’s Smart Systems and Heat (SSH) project. This Work Area
addresses how value can be delivered across the smart systems energy
value chains. The outputs of this work will support and assist the ETT with the
evolution and development of possible business models.

Meeting carbon targets will require a radical change in heating technologies and
energy supply. We have produced four initial business models (and two
additional hybrids) representing a range of potential approaches to
delivering value in the new low-carbon smart energy system.

We have also developed a sophisticated business model evaluation tool
(BMET) to help structure the ETI’s thinking around the assessment of
these models.

This report describes and provides an initial, indicative evaluation of
these business models. At this stage, the evaluation explicitly focusses on the
drivers of value for each business model, rather than trying to predict uptake
levels and associated cost and benefits. The numerical outputs of the evaluation
are only a starting point: they reflect assumptions and algorithms designed to
represent the basic business model design and a set of currently available inputs
and values." The real value does not come from considering a single set of
outputs. Instead it comes from understanding how business models perform
under different assumptions and identifying what drives value. The ETI will
verify and update these inputs and assumptions over time (alighed to outcomes
from other programme deliverables, validation trails etc.) which will affect the
outputs presented in this report.

We understand that it is the intention that BMET capability continues to be
developed in order to align to and support the ongoing aims and objectives of
the SSH Programme. Only the current capabilities of BMET are referenced in
the report.

Process for business model design and evaluation

We have produced and evaluated four initial core business models and two
hybrids:

©  Energy Outcomes, and a hybrid including additional storage;

1 For example, we take technology costs and electricity sector scenatios from ETT’s ESME model
version 3.1, energy prices and carbon prices from DECC’s current Policy Appraisal Guidance and
distribution network headroom and reinforcement costs from the Smart Grid WS” Forum model
(2012).

Executive Summary
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5 Energy Mutual;
©  Community Energy, and a hybrid including Energy Outcomes; and

o Power Buffer.

Our aim was to produce business models representing a broad range of
possible opportunities for delivering value in a low-carbon economy. The
needs and desires of consumers were at the heart of our business model design
process. We also took into account the new challenges and disruptions associated
with a low-carbon economy.

Using the quantitative tool specifically designed for this process (BMET), we
then evaluated each core business model in detail to 2050 against a set of criteria
agreed with ETI (Figure 1). This evaluation was carried out in the context of an
economy where carbon targets have been met. In practice, this means we have
evaluated the business models against counterfactual scenarios which include a
decarbonised power sector (based on ESME outputs) and an economy-wide
carbon price (based on DECC policy appraisal guidance) >. It is worth noting that
these carbon prices are lower than the carbon price implicit in current policies
such as the Renewable Heat Incentive (RHI)’.

2 DECC (2013), Valunation of energy use and greenhouse gas emissions for appraisal

3 For example, the carbon price implicit in the domestic air source heat pump RHI is around six times
higher than the DECC non-traded sector carbon price in 2015, assuming the heat pump is replacing
a gas boiler. The carbon price implicit in the ground source heat pump RHI payment is even higher.

Executive Summary
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Figure 1. Evaluation criteria

For business models at local, regional or GB scale, from now until 2050

Can the business model provider make a profit?
What s the rate of return associated with different prices?

Profitability

Consumer bills How much will consumer bills change under the business model?
and added value What added value (non-monetary benefits) will they receive?

Energy use and What impact will the business model have on energy consumed and carbon
emissions emissions?

How does the business model perform under different scenarios?
How flexible is it in the face of uncertainty over future conditions?

Adaptability

Whatis the size of the addressable market?

Scale How much of this could a feasible business model supply?

Value chain

: What costs or benefits will the business model have across the value chain
impacts

What level of subsidy (if any) will be required?
What are the other required characteristics of the policy environment?

Policy

What terms might financial backers of the business model require (this will

Access to finance depend upon its risk)

Source: Frontier Economics

As illustrated in Figure 2, BMET is particularly focussed on allowing exploration
of the viability of business models and their impact on consumers over the long
term, under different conditions. It allows the user to understand the drivers of
value for each business model, and therefore, the suitability of business models
for different conditions. It does not currently aim to predict uptake of business
models in the short run.

Figure 2. Focus of the Business Model Evaluation Tool

It is well suited to... It is currently less suited to...
L]

Exploring how the long-term viability of business || « Modelling short-term barriers to take-up
models vary under different conditions

e Determining what factors underpin the success » Producing quantitative forecasts that could
or failure of a business model immediately be used for business planning
e Seeing how the take-up of a business model s Highly detailed customer segmentation

could vary across broad customer types

Source: Frontier Economics

Description of the business model and overview of their evaluation

We now present a high level description of the preliminary business models
including an overview of the indicative results of their evaluation. For each
business model we cover:

Executive Summary
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0 drivers of benefits to customers;

B an overview of the results of the evaluation modelling, including
sensitivities;

B potential impacts on customer bills;

B attributes of a successful business model provider.

We also highlight where the hybrids differ from the main model.

Energy Outcomes and Energy Outcomes with additional storage

( Provision of comfort for a predictable monthly fee. Not per kWh.
— Removes the burden of asset ownership, repair and maintenance and the
risk of fluctuating energy costs.

A better performing system with experts optimising households
energy use. Energy security, performance and comfort, from a brand you
trust.

A multi-year contract to pay for comfort. The provider takes
responsibility for investing in the energy system and the consumer selects
\ J the level of comfort.

Energy Outcomes provides benefits to customers that will be particularly
important in a low-carbon smart energy system. There are three key potential
benefits.

® Customers putrchase the end product that interests them — comfort. There is
a very low level of engagement between customers and energy systems. By
offering customers the outcomes that they are interested in, rather than
offering options to achieve them, Energy Outcomes can reduce hassle costs
for customers, and bypass many of the barriers associated with rolling out
the smart energy system.

® Customers do not face the high upfront costs of interventions associated
with insulation, low-carbon heat supply and home energy managements
systems (HEMS). The provider purchases these technologies on their behalf
(obtaining a bulk discount in later years) and customers pay for them
through their monthly bills over the five year period of the contract.

® Purchasing comfort, rather than kWhs of energy, transfers the risk
customers perceive around unfamiliar low-carbon technologies to the
business model provider. Since the provider also takes responsibility for the
efficiency of the heating technologies, there is a strong incentive to deliver
the most efficient and reliable energy saving interventions. Energy
Outcomes also transfers the risk of fuel price volatility from the customer to
the provider. This will be attractive if the provider can hedge this risk at a
cost that appeals to the customer.

Our evaluation modelling suggests that these benefits may make Energy
Outcomes attractive to consumers in a low-carbon economy. Under our

Executive Summary
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assumptions there is strong take-up across all customer groups, and an increase
in value delivered to customers. At the same time, business model providers can
make competitive returns.

Sensitivity testing suggests that the high modelled uptake of Energy Outcomes is
driven by two main factors.

® Uptake for some customers is driven by fact that interventions (heat pumps
and HEMS) can be financed and installed cost-effectively under the business
model: take-up increases with the size of any intervention discount and the
level of credit constraint facing customers.

® Other customers are attracted by the fact the business model provider
managers their energy price risk. In this case, the viability of the business
model is dependent on whether the provider can manage this risk at a price
that customers are willing to pay: where customers show little risk aversion,
and where the providers’ costs of managing risk are high, uptake decreases
significantly.

BMET also suggests that the impact of Energy Outcomes on customer
bills could be small. On the one hand, additional interventions deliver savings
to customers in Energy Outcomes. At the same time, customers must pay a
premium for the energy cost risk management provided as part of the contract.

Successful business model providers will need to become excellent in
technical systems integration and intervention delivery capability. A
challenge will be to present a radically different consumer proposition as a clear
and compelling offer. They will also need to manage risks around fluctuating
energy costs, the energy performance of interventions, customer energy
behaviour and credit.

Adding storage (at the domestic level) to the Energy Outcomes model
increases its attractiveness to customers, but only in the longer term, and
only for households with high electricity consumption (typically those with
heat pumps). We assume the costs of domestic power storage decrease over
time, but these costs do not fall sufficiently to make it worthwhile for customers
with low energy consumption.

Energy Mutual

. ™

@ » Provides a platform/brokerage. Those who are unable or unwilling to
INVEST? ' . invest themselves, but whose property and energy usage offer a strong
'- N business case for intervention, are matched with investors who want to
a Q l ': ,‘ make a socially responsible investment for a return. As a social

investor they may be willing to accept a rate of financial return that is lower
than the general market rate.

3 The business case is developed via a survey from an expert partner,
Energy Mutual introduced by Energy Mutual as the preferred supplier for the retrofit work.

Executive Summary
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Energy Mututal brings benefits to customers by providing them with
access to low-cost credit for home interventions. Customers facing credit
constraints can access funds through this model at a lower rate than under the
Green Deal. Energy Mutual also makes it easier for customers to enagage with
energy. Working with its expert partners, the Energy Mutual business model
provider will help consumers access a more streamlined service for the
installation of interventions. It also provides an investment opportunity for
those wishing to make a socially responsible and community orientated
investment.

Our evaluation modelling finds that Energy Mutual could be a viable
niche model, with take-up concentrated among those customers who both can
gain high returns from interventions, and have limited alternative sources of low-
cost finance available to them.

The key driver for the success of Energy Mutual is access to investors
willing to make socially responsible investments below the market rate.
Sensitivity testing around this parameter suggests that even where this pool of
investors is small, the business model can remain profitable, as there are relatively
low levels of fixed operating and capital expenditure. However, without access
to these investor types, the business model will not be viable.

Bills are lower under Energy Mutual as the interventions funded deliver
savings to consumers.

Successful business model providers will need to provide robust on-line
capability to both match borrowers with investors and provide assurance
to customers of the commercial and financial integrity of the business. A
strong community-focussed brand is crucial to this model, to motivate investors
to make these investments. Business model providers will also need to be able to
manage risks around customer default.

Community Energy and Community Energy with Energy Outcomes

A community-driven energy supplier with high fuel efficiency and a strong
local brand. Engaging residents and encouraging retrofit of homes as the
system extends.

Generating locally required heat and electricity with combination of CHP,
heat pumps and storage technology. Distributing heat, selling electricity to
customers and to the wholesale market.

Alocally driven Special Purpose Vehicle working closely with the local
authority and DNO.

Community Energy brings benefits to customers by providing them with
access to an alternative source of heating. It also offers customers the chance
to join a community-focussed scheme, which engages them and can also drive
the installation of interventions such as insulation within homes.

The evaluation modelling finds that Community Energy delivers value in
high density urban communities, where the existing technology is less

Executive Summary
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efficient and limited alternatives exist. For example, heat pumps may not be
viable in some large blocks of flats, and the high-carbon alternatives become very
costly under a rising carbon price to 2050. This makes Community Energy a
potentially viable model in targeted areas. The lack of existing heat networks
forms another barrier: the significant fixed costs of setting up a local network
prevent it from being a mass market model for consumers with access to more
cost-effective forms of heat, assuming the business model provider requires a
commercial return.

Sensitivity testing using the evaluation tool shows that the level of diversity
in customer needs and preferences is a key driver of the success of
Community Energy. Where customers are more diverse, it makes it more
difficult for the business model provider to attract sufficient customers in a given
area and to produce a viable business that covers the high fixed costs associated
with this model. The fuel costs associated with the heating technology are also an
important driver. With low gas prices, Community Energy based around gas-
fired CHP is significantly more profitable.

The impact on bills changes over time. In areas where it is viable, Community
Energy delivers savings to customers on bills in early years. However, where this
heating option is provided by gas-fired CHP, costs rise in later years under a
carbon price.

Successful business model providers will need to develop systems
integration capability for effective large scale capital delivery projects and
work with technology providers to reduce costs. This will give Community
Energy the greatest potential to grow its market. Key risks which the business
model provider will need to manage include technical risks around the
performance of the heating technology and risks associated with customers
wanting to pull out of long term contracts.

The addition of Energy Outcomes in the model hybrid increases the
potential scale of the model. In this hybrid, customers in the vicinity of a
Community Energy scheme could be offered Energy Outcomes. Again this
option is only successful in high density urban communities with limited
alternative heating options as the profits from an Energy Outcome proposition
to customers in the vicinity of a Community Energy scheme are unlikely to be
sufficient to make otherwise loss-making schemes viable.

Power Buffer

Provider of electrical storage capacity to balance network load, offer
flexibility services and trade power on the wholesale market.

Designs, procures, installs, commissions and manages electrical storage
capacity across technologies at distribution scale.

Load balancing is sold to the System / Network Operator as a managed
service, or pay per use facility.

Executive Summary
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Power Buffer provides cost-effective flexibility services to its customers in
the electricity sector (network operators and retailers). In this way, it helps
manage rising electricity load coming from an increasingly inflexible supply mix
in a low-carbon smart energy system. It differs from the other business models
in that its customers are electricity sector companies, such as distribution
network operators (DNOs) and retailers, rather than domestic customers.

Our evaluation modelling finds that Power Buffer has the potential to
deliver value as a niche business model in the 2030s and 2040s. This value is
driven primarily by the benefits it provides to DNOs who use it to defer making
a decision to engage in capital-intense reinforcement and new capacity. Revenues
from ancillary services to the System Operator provide some additional revenue.
This finding is robust under the range of scenarios for meeting carbon targets.
The limited uptake of Power Buffer is driven by the high costs of electricity
storage relative to alternative options for delivery (principally network
reinforcement).

Sensitivity testing shows that the technology cost of the storage is the key
driver of its uptake. If the storage could be made portable and moved over time

to where its value was highest, it would also be a more attractive solution for
DNOs.

By helping to reduce costs for DNOs, Power Buffer has the potential to
reduce customer bills. However, this business model is not viable until later
years and therefore does not affect bills in the near to medium term.

Successful business model providers will need to develop their technology
rapidly from leading edge innovation to robust industrial market offerings
at a target cost. This will require a significant cost and reliability focus.
Commercially the providers will need to develop contracts which allow them to
trade with DNOs and retailers profitably while their capital investment is repaid.
Key risks for business model providers are technical risks around the
performance of the storage technology and risks associated the DNO finding
alternative sources for flexibility.

Paths to transition

The evaluation tool and the business model assessments have shown the
potential for the new value propositions and businesses for low carbon energy.
Figure 3 gives a qualitative assessment of factors that may be holding back the
development of these new business models*.

4 Further detail is provided in Annexe 3, including a description of how an organisation’s resources,
processes and values (RPV) can dictate its ability to innovate or respond to the disruptive innovation
of others.
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Figure 3. Enabling the market to develop

Energy Energy |Community] Power
Outcomes Mutual En Buffer
Systemic misalignment of current organisations’ resource, processes and High High Hiah

values with the requirements of an innovative consumer value proposition. 9 9 g

Lack of regulatory clarity or confidence to invest in the new business model . . :
o e ot ey

Lack of a prime mover or Systems Integrator to create / drive a new value A )

Source: Total Flow

Changes are required across the value chain to allow these business models to be
delivered.

® The energy value chain will need prime mover businesses to instigate
the disruptive change, currently lacking in the energy sector. In other
industries one or more Original Equipment Manufacturers (OEMs) have
emerged to orchestrate, coordinate and accelerate the development of
systems and the evolution of performance. For example, automotive brands
drive supply chain, sales and aftermarket performance, in contrast with
domestic energy supply, intervention delivery and heating, which are spread
among a range of players. The inability to meet current energy consumer
expectations is a result of misalignment of organisational resources,
processes and values (RPV).

® This means systems integration will be crucial for delivery efficiency.
A systems integrator takes responsibility for specifying the performance
requirements of their system and leads the value chain to deliver all the
elements at a target cost. When the system works and is worth the cost
people will buy it, creating a brand and giving OEMs scale. This enables the
supply chain to collaborate and grow. Developing a system integration
capability will take time and cost but the returns for the first successfully
integrated energy systems providers could be substantial.

® Enabling technologies and systems will need to increase in efficiency.
Enabling technologies currently underperform for their price point and are
too unreliable. Function, performance and price point need to transform to
appeal to a mass market.

® Business will need to engage customers. Consumers show little interest

in energy system change: their imaginations have not been captured by a
compelling proposition or brand. Consumer brands are lacking in the mass
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energy market and the products and services are not differentiated or
attractive to the majority.

® Risks should be borne by those best placed to manage them. If the
incentive for reliability moves from the user, who does not have the
capability to improve it, to the designer/manufacturer who does, major
improvements in reliability and cost can result. The supplier is incentivised
to increase performance and reliability while driving down cost when being
paid for ‘power by the hour’ rather than for a capital asset.

Policy direction

Our business models have been designed to be viable in the context of a low-
carbon smart energy system’. In particular, they have been designed to be
successful given the new patterns of risk and reward that will be present in a low-
carbon economy. These are expected to come from changes in heating
technologies (including significant investment in energy saving interventions and
the uptake of technologies such as heat pumps), changes in the energy
production mix (a shift from gas to electricity) and advances in ICT (in particular,
the transition from dumb to smart meters).

Major policy intervention will be required over the next decade to ensure this
energy system is delivered, both to incentivise low-carbon heating technologies
and to decarbonise energy supply.*’

The credibility and stability of climate change policy is crucial, both for
overall climate targets to be met, and for innovative business models to
emerge. Unless these policies are believed to be effective and stable, innovation
in business models will be difficult. Since the models often require a large
upfront sunk investment, investors must have the confidence that they will be
allowed to earn sufficient profit in future years to justify the initial outlay.

5 We have designed and evaluated the business models in the context of a world where carbon targets
are met. However, they may also be viable without successful climate policy. This is not something
we have tested.

6 For carbon targets to be met there would need to be a price on carbon, or equivalent policy
instruments would need to be in place. Since we are aiming to test how these business models
perform in the context of a world where carbon targets are met, we have evaluated each business
model under scenarios which include an economy-wide carbon price. This price is an exogenous
input, based on DECC carbon price guidance. We have separately assessed what policy support is
required for each of the business models (Annexe 4).

We note that policy support for low-carbon heating is currently stronger than that under our
assumed carbon price. On a per kWh of heat produced basis, the Renewable Heat Incentive
provides an incentive six times greater than the incentive that would be provided by an economy-
wide carbon price.

Executive Summary
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We have identified some specific policies that would need to be adopted to
enable the business models and these are summarised in Figure 4. These illustrate
that creating the right policy environment for these business models will require
trade-offs with other policy goals

Figure 4. Policy requirements for business models

Limitation
on energy
tariffs

Lack of
long term
wholesale

market

Unviable
risk return
trade off for
investors

Customer

reluctance

to invest in
retrofits

Limits on
DNO
activities

Source: Frontier Economics
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Introduction

Frontier Economics and Total Flow have been commissioned to deliver Work
Area 4 of the ETI’s Smart Systems and Heat (SSH) project. This Work Area
addresses how value can be delivered across the smart systems energy value
chains (in the context of domestic and small business customers in GB) and how
future systems might be configured and operated.

This report presents the conclusions of the second part of Work Area 4. It
describes the development and initial, indicative evaluation of new business
models and value delivery mechanisms to deliver smart systems and heat in a
low-carbon economy.

At this stage, the evaluation explicitly focusses on the drivers of value for each
business model, rather than trying to predict uptake levels and associated cost
and benefits. The numerical outputs of the evaluation are only a starting point:
they reflect assumptions and algorithms designed to represent the basic business
model design and a set of currently available inputs and values. The real value
does not come from considering a single set of outputs. Instead it comes from
understanding how business models perform under different assumptions to
identify what drives value. ETI will verify and update these inputs and
assumptions over time (alighed to outcomes from other programme deliverables,
validation trails etc.) which will affect the outputs presented in this report.

We understand that it is the intention that BMET (the evaluation tool) capability
continues to be developed in order to align to and support the ongoing aims and
objectives of the SSH Programme. Only the current capabilities of BMET are
referenced in the report.

The report is structured as follows:
B this section describes the context and objectives of the report;
B Section 2 outlines the methodology;
B Section 3 presents an overview of the outputs of our work;
B Section 4 summarises key insights from the analysis; and

o Section 5 sets out our conclusions and recommendations.

Context

The UK has signed up to legally binding targets to reduce greenhouse gas
emissions by 80% over 1990 levels by 2050. To achieve this target, analysis
suggests that major reductions in emissions from the heating sector will be
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required by 2050°. At the same time, the smart meter rollout and the
development of smart technologies are presenting new opportunities to reduce
carbon emissions in a cost-effective way.

In this context, the ETT’s SSH programme aims to design a first of its kind smart
energy system in the UK. The programme is focussing on domestic customer
requirements for space and water heating, in the context of other energy service
needs in buildings, and taking account of the evolution of the whole energy
system out to 2050.

This project (Work Area 4) is part of the first phase of the SSH programme,
which aims to develop the toolkit and capacity to deliver a prototype Smart
Energy System to the mass market. Phase I comprises six work areas focussing
on technological and commercial aspects of the development of a smart energy
system. The second phase will validate the research carried out in the first phase
with a significant system level demonstration.

Objectives

The overall objective of Work Area 4 (WA4) is to address how value can be
delivered across the smart systems energy value chains to domestic and small
business customers in Great Britain, and how future systems might be configured
and operated.

The first phase of WA4 characterised the current energy value chains for
domestic and small business heatingg. The aim of the first phase was to allow us
to understand the drivers of business models and value delivery mechanisms, and
to identify key tensions and issues within the current market place which may be
important in the move to new business models.

In this second and final WA4 report, we focus on the future smart energy system.

®  We identify potential value delivery mechanisms and business models" that
can meet customers’ needs across the entire smart systems delivery chain in
the UK.

® We provide an evaluation framework to enable structured thinking around
the performance of alternative potential business models under a range of
future circumstances and scenarios.

8 DECC and CCC analysis suggests that the heating sector will need to be almost completely
decarbonised by 2050.

K Frontier Economics and Total Flow (2013), WP 4.1.Characterisation of the current energy value chain

10 Throughout the report, we refer to business models to mean both business models and value
delivery mechanisms.

Introduction
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® We characterise approaches to transition from cutrent value chains and
business models to future options.

The report is accompanied by an evaluation tool (BMET) populated with six
initial business models (including two hybrids), and a model user guide, which
describes how the tool works and how additional business models can be added
to the tool.

Introduction
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Methodology

This section describes our methodology for developing and evaluating business
models. The outputs of the work produced by each activity are presented in
Section 4.

Changes to risk and reward

To develop business models, we first need to understand how the balance of risk
and reward may change in the move to a low-carbon economy. In Part 1 of this
project'’, we developed a detailed understanding of the existing smart systems
delivery chain, including the finance framework. In this second part of the
project, we have assessed likely changes in the future, focussing on the
characteristics of energy demand (including enabling technologies), energy
supply, and the value chain as a whole, both in a future low-carbon economy and
in the transition to that economy.

To encompass uncertainty over the future, we analysed a set of scenarios based
on differing cost and technology assumptions. The output of this work was a set
of three “disruptions” and a matrix describing the ways in which the balance of
risk and reward is likely to change in the move to a low carbon economy. These
outputs are presented in Section 4 below.

Business model generation

To meet the challenge of developing new, innovative business models we took a
whole system perspective of the energy value chain and examined how the
elements combine to influence affordability, sustainability, security and customer
acceptance.

We developed our business models using two parallel approaches.

® Left to Right. New business models need to fit the new pattern of risk and
reward likely to be associated with a move to a low-carbon economy. To
undertake the Leff 70 Right approach, we focussed on the three key
disruptions associated with a move to a low- carbon economy and developed
business models that could help manage the challenges associated with these
disruptions.

1 Frontier Economics and Total Flow (2013), WP 4.1.Characterisation of the current energy value chain
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® Right to Left. A Right 1o Left approach starts with the requirements of
customers and aims to be unencumbered by existing business models and
processes. Three key steps in this process are:

8 understanding what individual customers, groups of customers, channel
owners and other stakeholders perceive as valuable and burdensome;

B translating these values into a precise definition of a product and/or
service proposition that a target customer group find, or would find,
compelling; and

O translating each value proposition into a statement of operational
requirements and then into an end to end value stream capable of
supplying the value proposition on demand profitably'.

We explicitly aimed to produce business models covering a wide range of options
for delivering value in a low-carbon economy. To avoid the risk of narrowing
options too early we looked at all options for the four core components of
upstream, networks, retail and enabling technologies drawing on processes of
Left 1o Right and Right to Left thinking, and on an international review" of
innovation in consumer markets and examples of best practise.

At the mid-point of this phase of the work we tested the initial outputs of our
thinking at a stakeholder workshop."* The workshop shared the research
approach and tested emerging business models in order to gain guidance on the
potential of, and likely challenges to, new models and propositions.

The output of this process was a large number of options. This long-list of
options was then filtered based on a set of criteria (Figure 5). Filtering
reduced the list to twenty value propositions.

12 Johnson, Christensen, and Kagermann (2008), Reznventing Y our Business Model
13 The international review is presented in Annexe 6.
14 This workshop involved participants from ETI, ETT members, Other Smart Systems and Heat

project teams and Ofgem.

Methodology
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Figure 5. Summary of shortlisting criteria
L

Financially

viability
Consumer
acceptance

L4}

Source: Frontier Economics and Total Flow

As the detail and richness of the solutions emerged, we produced business model
canvases'”. This canvas covers all key aspects of the operation of each business
model and its transition from the current market in a standard format.

The most promising business models were developed firstly in to the business
model canvas and then, if selected for further development, into a deeper
assessment framework. This process reduced the number of business models to
six (four core business models and two hybrids).

Paths to transition

After establishing the six business models options, we then could understand
how current organisations, customers, technologies, processes and policy could
make the transition to these new models. We looked at wvalue chain
organisations, customers, technologies and processes.

Value chain organisations

The first part of this process was to establish the fundamental differences
between the businesses and their partners in the current and future states.

Research into the enablers and effects of disruptive innovation has revealed three
factors that dictate an organisation’s ability to innovate, or to respond to the
disruptive innovation of others.'’ These are:

O a sufficient and appropriate mix of tangible and intangible Resources
e.g. people, equipment, footprint, ideas, insight, money;

15 Adapted from the Business Model Canvas from BusinessModelGeneration.com, licensed under the
Creative Commons Attribution-Share  Alike 3.0 Unsupported License. Available at:

http://www.businessmodelgeneration.com/canvas.
16 Christensen and Overdorf (2000), Meeting the Challenge of Disruptive Change

Methodology
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5 fit for purpose Processes that enable work to be completed on time to
standard; and

B a complimentary set of organisational Values that enable risks and
opportunities to be assessed quickly and correctly, good decisions to be
made and appropriate and sufficient resources to be invested.

These three factors make up an organisation’s RPV. Where there are gaps and
misalignments between current organisations’ RPV and the RPV required for our
six smart systems business models, the options are to: transform an existing
business to meet future RPV requirements; set-up a new vehicle to precisely fit
the requirement; or create a joint venture or special purpose vehicle which blends
the capabilities of existing businesses.

Each option poses challenges in terms of funding, timescale and cost to deliver.
The most destructive challenge is overcoming the misalighment of organisational
values.

Consumers, technologies and processes
We also considered factors around consumers, technology and processes which

could affect the transition.

® Consumer attitudes will naturally migrate over time, but if they can be
influenced to adopt low-carbon solutions earlier the transition will accelerate.

®  The rate of change of technology and the direction of development will have
a significant impact on the transition trajectory.

® The efficiency of business and physical processes greatly influence both the
cost and user acceptance of any new or adapted value proposition.

All of these factors evolve over time and have a direct impact on the commercial
viability and risk alignment.
Policy

Policy can either hold back or promote new business models and innovation. To
understand policy requirements, we first outlined the policies required for the
introduction of a smart energy system. Taking each business model in turn, we
then looked at the barriers associated with each business models, and the policies
required to overcome these bartiers.

Evaluation

The evaluation aims to provide a useful means for structuring thinking around
the costs and benefits of business models of different types. It aims to allow the

Methodology
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associated costs and benefits may change under different conditions.

We evaluated the business models against a set of criteria, agreed with the ETT.

These are shown in Figure 6.

Figure 6. Evaluation criteria

Profitability
Consumer bills
and added value

Energy use and
emissions

For business models at local, regional or GB scale, from now until 2050

Can the business model provider make a profit?
Whatis the rate of return associated with different prices?

How much will consumer bills change under the business model?
What added value (non-monetary benefits) will they receive?

Whatimpact will the business model have on energy consumed and carbon
emissions?

How does the business model perform under different scenarios?

Adaptability How flexible is it in the face of uncertainty over future conditions?

Whatis the size of the addressable market?

Scale How much of this could a feasible business model supply?

Value chain

. What costs or benefits will the business model have across the value chain
impacts

What level of subsidy (if any) will be required?
What are the other required characteristics of the policy environment?

Policy

What terms might financial backers of the business model require (this will
depend upon its risk)

Access to finance

Source: Frontier Economics

We then divided domestic customers into representative groups, to ensure our
analysis could capture some of the diversity between these customers. These are
summarised in Figure 7. For all business models except Power Buffer (where
each “customer” is a DNO feeder) BMET has been pre-populated with a set of
household groups based on ETT analysis of Experian Mosaic data. These groups
cover 80% of UK households. These groups should be broadly representative of
characteristics such as age, household size and location (urban, suburban or
rural). However, given the granularity of these customer groups, it is inevitable
that they will not be perfectly representative for all characteristics. The ETT has
been carrying out further research into customer segmentation, which could be
incorporated into BMET at a later stage.

Methodology
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Figure 7. Key attributes of customer groups in the tool

Typical

property type Proportion
(insulation Current of all

Group name Affluence Location level) heating tech  households
Young Starters Mid Urban Medium Gas boiler 9.8%
Busy Comfortable Family High Suburban Medium Gas boiler 11.7%
Older Established High Suburban Medium Gas boiler 7.4%
Greener Graduates High | City centre Poor Gas boiler 6.1%
Middle Grounders Mid Suburban Poor Gas boiler 7.7%
Stretched Pensioners Low Suburban Good Gas boiler 9.8%
Successful Ruralites (gas) High Rural Poor Gas boiler 4.2%
Transitional Retirees Mid Semi Rural Poor Gas boiler 3.2%
Unconvinced Dependents Low Urban Good Electric resistive 5.2%
Urban Constrained Low Urban Medium Gas boiler 8.6%
Successful Ruralites (oil) High Rural Poor Oil 4.2%
Off Grid Rural Electric Mid Rural Poor Electric resistive 2.6%
80.5%

Source: Frontier Economics

To carry out this evaluation, we built an Excel-based Business Model Evaluation
Tool (BMET) which allows the business models to be systematically and
quantitatively assessed against each of the criteria across each of the customer
groups. An overview of the tool is presented in Figure 8.

Methodology
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Figure 8. Evaluation tool- overview

Inputs Calculation Outputs

Business model 1 specific inputs

e Input costs (capex and opex)

Calculations
specific to for

e Consumer characteristics business

. model 1
e Consumergroup sizes

Prices, uptake,

Calculations costs and consumer
Common

- specific to for optimisation bills and added
business plimi valle, usedto
algorithm .
s Energy prices model 2 inform a set of
criteria

e Energy demand
e Generation mix

Source: Frontier Economics

BMET is particularly focussed on allowing exploration of the viability of business
models and their impact on consumers over the long term, under different
conditions. It allows the user to understand the drivers of value for each
business model, and therefore, the suitability of business models for different
conditions. However, it does not aim to predict uptake of business models in the
short run. This is illustrated in Figure 9.

Figure 9. Focus of the Business Model Evaluation Tool

It is well suited to.. It is currently less suited to..

Exploring how the long-term viability of business o Modelling short-term barriers to take-up
models vary under different conditions

*» Determining what factors underpin the success e Producing quantitative forecasts that could
or failure of a business model immediately be used for business planning
& Seeing how the take-up of a business model s Highly detailed customer segmentation

could vary across broad customer types

Source: Frontier Economics
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Overview of outputs

This section describes the outputs of the work completed.

Changes to risk and reward

There are three main disruptions associated with the move to a low-carbon

economy:

Changes in heating technologies. To meet 2050 targets requires a
substantial decarbonisation of heat. The scenarios we have examined include
significant uptake of heat pumps, and a greater rollout of district heat.

Changes in the energy production mix. Meeting decarbonisation targets
will entail a significant shift in the sources of energy supply — with a shift
from gas to electricity, and radical changes in the electricity generation mix.
The new low-carbon technologies such as nuclear, wind and carbon capture
and storage are less flexible and more capital-intense than the typical
incumbent technologies.

Advances in ICT and the technology transition from dumb to smart
meters. Energy retailers are rolling out smart meters to all domestic and
SME customers by 2020. Widespread rollout of smart meters will make near
real time information on energy use available and will facilitate a range of
new tariffs and business models across the sector. HEMS will be able to
make use of data on tariffs and demand to enable consumers to optimise
their energy usage.

Figure 10 summarises the consequences for risk and opportunities for reward of

each of these disruptions, some of which will apply mainly in the transition'”.

17

The detailed analysis is set out in Annexes 1 and 7.
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Figure 10. Changes to risk and reward

- = opportunities S

Changes in
heating
technologies:
increase in heat
pumps,
insulation,
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Changes in the
energy
production mix:
shift from gas to

low-carbon
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Advances inICT:
Technology
transition from
dumb to smart
meters ,
introduction of
home energy
management
systems (HEMS)

Source: Frontier Economics

Business models

The outcome of our business model development process, in the context of
these new risks and opportunities for rewards, was six initial business model
ideas (including two hybrids).

®  Energy Outcomes;

®  Energy Outcomes with additional storage (hybrid);

®  Energy Mutual,

2 Community Energy;

®  Community Energy and Energy Outcomes (hybrid); and

o Power Buffer.

Overview of outputs
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Figure 11 to Figure 15 present summary versions of each business model
canvas, highlighting what makes each business model distinctive. These describe
the critical impacts these models have on the energy system and the appeal for
consumers.

The canvases are presented in Annexe 2 with further detail on the business
models in Annexe 9.

Figure 11. Energy Outcomes: highlights

Model
value

Revenues

Options

Value

chain
players

Figure 12. Energy Outcomes and additional storage: hybrid

Application

Challenges

Overview of outputs
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Source: Total Flow

Figure 13. Energy Mutual: highlights

value

Revenues

Options

Value
chain
players

Source: Total Flow

Overview of outputs
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Figure 14. Community Energy: highlights

Value
chain
players

Source: Total Flow™.

Figure 15. Community Energy and Energy Outcomes: hybrid

Application

Challenges

Source: Total Flow

18 Note: Power by the hour means the Community Energy provider contracts from the producer of
CHP technologies for hours of CHP operation rather than for ownership of the CHP asset

Overview of outputs
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Figure 16. Power Buffer: highlights

Revenues

Options

Value
chain
players

Source: Total Flow

4.3 Evaluation outputs

Table 1 summarises the outputs of the evaluation.

Overview of outputs
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Table 1. Summary of initial indicative business model evaluation

Criteria

Potential scale

Energy
Outcomes

Mass market
potential

Can deliver benefits
to a range of
customer groups by
providing
households with the
outcome that they
require (comfort).
Uptake is driven by
reduced hassle for
customers, by cost-
effectively delivering
household
interventions and by
transferring energy
cost risk to business
model providers.

Energy
Outcomes with
additional
storage

Storage element
has potential for
high electricity
users in the long
term

Under our
assumptions,
domestic storage is
likely to become
cost-effective over
time for most
groups. This only
occurs in the long
run however, as
technology costs
fall, and as within-
day price variation
on the electricity
supply side
increases.

Energy Mutual

Niche potential

Delivers benefits to
customers facing credit
constraints, and can
make it easier for these
customers to engage
with energy
investments.

Likely to be niche
rather than mass
market as relies on a
supply of investors
willing to make a
socially- responsible
investment at below the
market rate. A given
supply of funds could
cover more households
if targeted at cheaper
interventions (e.g.
HEMS rather than heat
pumps).

39

Community
Energy

Targeted potential

Delivers benefits to
customers by
providing access to
an alternative heating
source.

Likely to be
successful in targeted
areas as it relies on a

high density

community (to keep
network costs down)
with relatively
homogenous
requirements (so the
provider can have
confidence that take
up will be high).

Community Energy
with Energy
Outcomes

Targeted potential

Can reach a more
diverse set of
customers than
Community Energy, but
still requires a core of
high density customers
with relatively
homogenous needs.

Power Buffer

Niche potential in
the long term Can
help network
operators and
retailers reduce their
costs.

Likely to have niche
rather than mass
market potential
unless the cost of

storage technology

falls more
significantly than
currently expected.
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Energy
Outcomes with
additional
storage

Energy Mutual

40

Community
Energy

Lower in the near
term, higher in the
long-term

Customers who
previously had
inefficient heating
systems™? initially
make savings but
costs rise with carbon
price in later years.

Community Energy
with Energy
Outcomes

Depends on offer

Those customers
offered Community
Energy will have lower
costs in the near term
but higher costs in later
years. Energy
Outcomes customers
will have lower costs
associated with the
intervention and then
face slightly higher
costs in return for fixed
bills.

Power Buffer

Reduced costs for
customers in later
years

DNO costs would be
reduced, which will
feed through to
lower bills.

Customer Slightly lower than  Higher in the near- Slightly lower than
costs the counterfactual  term, lower in the the counterfactual
for intervention long-term for high-
purchase, then usage groups Custom_ers woulld
slightly higher _ _ p_urchase interventions
Until storage is in the absence of the
Customers would cost-effective, this business model (and
purchase retrofits in business model make energy savings),
the absence of the imposes additional but at more expensive
business model costs relative to the rates of finance.
(and make energy standard Energy
savings), but at Outcomes business
more expensive model. After this
rates of finance. point, it provides a
. . benefit to
Once interventions
. customers.
are installed,
customers are
willing to pay
slightly more for
fixed bills.
19 Under our assumptions, electric resistive heating is relatively inefficient.

Overview of outputs



Criteria Energy

Outcomes

Commercial Viable
viability .
In a competitive
market, the
businesses can
make sufficient
profit to
compensate

investors.
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Energy
Outcomes with
additional
storage

Viable in the long-

In a competitive
market, the
businesses can
make sufficient
profit to
compensate
investors.

However, storage is

not currently cost-
effective.

Energy Mutual

Viable

Potentially highly
profitable, if the Energy
Mutual providers are
the only means through
which customers can
access this form of
finance.

41

Community
Energy

Viable in certain
areas

Sulfficiently profitable
over the long-run (to
2050) in high-density
areas for customers
with relatively
inefficient incumbent
heating systems.*

Community Energy
with Energy
Outcomes

Viable in certain areas

The Energy Outcomes
model is viable for a
wide range of
customers, but is
limited here to areas
with potential for a
profitable Community
Energy scheme.

Power Buffer

Viable in the long
term

Ultimately profitable,
but not until
approximately 2030
when significant
rollout commences.

0
business model may not be viable.

21

assume the incumbent systems for these customers ate relatively inefficient electric heating systems.

Overview of outputs

Other torms of storage not delivered through energy outcomes (such as distribution network connected storage) may prove to be more cost-effective. If this is the case then this

It is only viable if customers can be tied in to the business model over the lifetime of the assets, given that costs will be higher than the counterfactual in later years. As noted, we



Criteria Energy

Outcomes

Emissions and
energy use

Brings forward
emissions savings

Brings forward take-
up of HEMS and
heat pumps,
although for most
groups these would
be taken up
eventually anyway
in the
counterfactual.
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Energy
Outcomes with
additional
storage

Increase in
electricity
consumption,
potential reduction
in emissions
(compared to
model without
storage)

Storage losses from
battery lead to
increase in overall
electricity
consumption.
However, ability to
shift load might lead
to lower emissions if
renewables can be
better utilised.

Energy Mutual

Brings forward
emissions savings
Brings forward take-up
of HEMS and heat
pumps, but these would
be taken up eventually
anyway in the
counterfactual for most
groups.

42

Community
Energy

Increase in gas use
and long-run
increase in
emissions, for a
gas-fired CHP
system?

Substitution of gas for
electricity initially
decreases emissions
very slightly but
ultimately increases
them against the
counterfactual.

Community Energy
with Energy
Outcomes

Long-run increase in
gas use and
emissions

The Energy Outcomes
part of the offering only
brings forward take-up
of insulation and heat
pumps, so the long-
term effect is the same
as for Community
Energy alone.

Power Buffer

Similar to
counterfactual

Battery losses are
offset by a reduction
of thermal losses.

Overview of outputs
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Community Community Energy Power Buffer

Energy Mutual

Criteria Energy Energy

Outcomes

Outcomes with
additional
storage

Brings forward

Energy

Reduction in costs

with Energy
Outcomes

Long-run reduction in

Reduction in

Value chain Brings forward Reduction in costs

spillovers required for network required investment for network costs for network costs for TNO and
investment in operators and the in networks and operators and the operators and the the cost of
networks and cost of generation generation A more cost of generation cost of generation generation

eneration . rapid adoption of heat . .
9 Acceleration of P P Where the incumbent The main long-term The use of storage
. pumps leads to . . .
A more rapid uptake of heat h technology is electric effects are driven by reduces overall
reinforcement costs
peak demand.

adoption of heat

pumps relative to

being incurred earlier.

resistive heating, a

the Community Energy

pumps leads to the counterfactual is move to community component. _
! . The reduction in
reinforcement costs  offset by the use of energy will reduce .
. . . . network costs is
being incurred batteries to flatten grid electricity use, :
. paid for by DNOs
earlier. peak demand. and therefore reduce -
and is therefore not
pressure on the a “sillover’
electricity grid. P ’
Source: Frontier Economics
22 These results relate to the gas-fired CHP plant considered in our modelling. It would also be possible for the CHP plant to be powered by renewable sources, for example biomass.

Alternatively, the Community Energy model could be delivered through an array of large heat pumps.

Overview of outputs






5.1

October 2014 | Frontier Economics 45

Indicative insights

In this section, we present insights in two areas:
B characteristics driving the success of the business models; and

B the most important enabling actions.

Features of the business models that drive
success

We now focus on the core features of each the business models that drive their
value. We also consider the risks faced by the business model provider.

Energy Outcomes @}%—@

Energy Outcomes

Energy Outcomes has the potential to deliver value as a mass market model.

® The success of this model depends partly on how effectively the
provider can manage risk on behalf of customers, and how much
customers value this service. There are two types of risk that this model
manages on the customer’s behalf.

B The first is the risk associated with installing interventions in the
property. If customers are uncertain of the benefits, the provider can
offer the customer certainty of savings. The greater the uncertainty
customers have about the savings, the more take-up there will be of this
business model by customers who have not yet installed interventions.
Flexing customers’ uncertainty about the impact of interventions has a
big impact on take-up of this business model.

o The second is long term management of fuel price risk. Long term
hedging of fuel prices comes at a cost. The size of this premium will
determine the take-up of this model given that customer preference for
opting for this certainty will depend on its cost. Assumptions on this
cost/preference drive whether customers stick with this business model
once the first contract period ends and their homes have been
retrofitted with energy saving measures.

® Energy Outcomes allocates risk to those that are best placed to
manage that risk. The integrated package offered by Energy Outcomes
means that business is incentivised to provide comfort and service at the
lowest cost. The business is better placed than the consumer to manage
risks around key determinants of costs, such as the quality and efficiency of
interventions. More efficient interventions are therefore likely to result.
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It provides a way of spreading the payments for investment that
consumers’ value. Consumers are generally less willing than businesses to
spend now in order to save later. They are often more credit constrained
than businesses or have a different time preference associated with money®.
Even when opportunities exist that have a positive benefit over a number of
years, consumers may not take them up due to the high upfront costs. This
provides an opportunity for businesses that can cover upfront costs in
return for a share of the savings. The rollout of low-carbon technologies,
which tend to be associated with higher upfront costs and lower running
costs than the incumbent technologies means these opportunities will
increase in the move to a smart energy system.

It focusses directly on providing the outcomes desired by consumers.
There is a very low level of engagement between consumers and energy
systems. Consumers are generally uninterested in spending time considering
new energy options. They also have less access to information on new
technologies and may be put off by unfamiliarity and associated perceptions
of risk. By offering consumers the outcomes that they are interested in,
rather than offering options around the means to achieving these outcomes,
Energy Outcomes bypasses many of the barriers associated with rolling out
the smart energy system to consumers.

This may allow it to help overcome consumer inertia. By packaging
interventions within an “all-inclusive” deal, customers are assumed to no
longer face the hassle costs associated with interventions, which may drive
consumer inertia. In this way, Energy Outcomes may be able to unlock the
benefits of new technologies.

It leverages economies of scale. Energy Outcomes can access
technologies such as insulation, heat pumps and HEMS more cheaply than
individual consumers. However, our sensitivity analysis shows that even if
the discount associated with leveraging economies of scale is removed, the
business model remains viable: the benefits from risk management and
reductions in hassle costs continue to drive uptake.

Uptake of Energy Outcomes varies across customer groups. Those
customer groups with the highest energy use in the counterfactual and the
highest level of risk aversion are most likely to take up this model,

23

Consumers can display higher discount rates than businesses, or may judge investment paybacks
over a shorter period. BMET offers the option to model these aspects of consumer behaviour,
although the model runs reported here assume consumers discount the costs and benefits of an
intervention, over its lifetime, at the social rate of 3.5%.
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To ensure its benefits are realised in practical terms, Energy Outcomes will
need to offer:

B a trusted consumer brand which credibly links energy use to home
improvement and engages householders either:

« ina new solution before their current system fails; or

« offers an attractive (fast and affordable) alternative to the distress
replacement of their current system when it has failed.

O systems integration capability to design and deliver a cost-effective
whole house solution with guaranteed comfort levels and costs;

B creative use of ICT to monitor and guide consumer behaviour to
minimise energy consumption;

B delivery excellence to overcome consumer expectations of disruption,
cost overruns, delay, poor workmanship and poor after-sales service;
and

5 a reliable value-chain of partner organisations with an intrinsic drive for
cost reduction to reduce payback periods and make a higher proportion
of interventions viable.

Key risks for the Energy Outcomes business model provider are:
under-performance of energy saving measures, consumer energy behaviour,
loss of market confidence, regulatory change, delivery partner failure,
competitor price pressure and wholesale fuel price risk.

Community Energy can provide a targeted solution to customer groups that have

limited alternative options for efficient heating solutions.

Under our assumptions of a gas-fired CHP plant, Community Energy
schemes are an expensive option unless a significant step change in cost
savings can be achieved for heat plant and network capital costs. There are
fixed costs to setting up the network that do not need to be incurred in the
absence of this business model. Therefore, even if you exploit all possible
efficiencies in developing the network (such as co-ordinating investment in
digging up roads with other utilities and developing strong local partnerships
with collaborators), this is still likely to be a higher cost option than viable
alternatives for most customers.

For Community Energy to be successful it needs to be carefully
targeted In particular:
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B it must target areas with a homogeneity of customer types to allow mass
take-up in concentrated geographic zones (e.g. social landlords that
sign-up all tenants by default to the Community Energy provider), or

B it must rely on a very strong local brand that encourages mass take-up in
a particular area.

It will also help if this business model is focussed on customers with
limited alternative options as the business model is more attractive for
groups which are unable to install alternative technologies such as heat

pumps.

The choice of fuel to run the heat plant is important for viability. We
have assumed a gas-fired CHP plant in the modelling. This makes the service
cost-competitive in early years, but risks becoming a more expensive option
for customers in future under high gas cost scenarios (and will also produce
more emissions than electrically-powered options). Unless customers can be
locked in to very long term contracts, it raises questions about the viability of
the business model. This is because, if customers have the option to change
energy supplier, the Community Energy provider will only be able to recover
revenues equal to the best alternative competitive offer that its customers
could achieve. The Community Energy provider must believe that it can
remain profitable given these constraints.

Close collaboration with value chain partners for capital delivery, fuel
supply, energy trading, as well as with the local community, is crucial to
success.

Key risks for the Community Energy business model provider are: heat
supply failure (technical fault / fuel supply), systems supply cost increases,
inability to gain planning support and inability to find a low carbon fuel
source in future.

Energy Mutual

Energy Mutual

Our modelling suggests that Energy Mutual could be a successful niche model,

delivering value primarily to lower income customer groups, as these groups tend

to have limited access to alternative sources of affordable finance.

Like Energy Outcomes, Energy Mutual provides a way of spreading
the payments for investment that customers' value. Lack of access to
credit can prevent consumers from making investments that will save money
over the medium. Energy Mutual helps overcome this barrier by providing a
new source of credit.
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® The key driver for the success of Energy Mutual is access to investors
willing to make socially responsible investments below the market
rate. Where these investors can be found, this model can unlock access to
new low-carbon technologies for customers with limited access to affordable
credit. The greater the limit on these type of investors, the less of a role that
Energy Mutual can play.

® Given access to limited funds, the Energy Mutual business model
could impact upon a greater number of households if it focuses on
lower cost interventions. For example, the addition of HEMS to the
model (a highly effective and low-cost intervention) increased the number of
transactions that the business model provider was able to facilitate. The
extent to which the Energy Mutual operator is able to finance low-cost
interventions will depend upon transaction costs, which are assumed to be
low in our modelling.

® If business model providers target the highest returns, they may not
focus on the most vulnerable customers. For example, under current
assumptions in BMET, the business model provider focuses all its funds in
the first year on the “Successful Ruralite (Oil)” group. Due to their high
energy consumption these individuals benefit greatly from the installation of
a heat pump, and Energy Mutual is attractive to them as they have limited
alternative sources of low-cost finance sources available. However,
investors in Energy Mutual may prefer to target customers from a more
vulnerable group.

In practical terms, Energy Mutual will need to:

O offer a trusted, innovative and socially acceptable financial services

brand;
B be as simple and secure to borrow or invest as on-line banking; and

5 develop a network of supplier partners to assure energy performance;
high quality installation; low cost; customer service excellence; and,

B negotiate attractive pricing options to add to the model appeal.

® Key risks for the Energy Mutual provider are: failure to attract investors,
negative press coverage from delivery partner underperformance and new
entrants with greater consumer appeal or marketing investment.

Power Buffer

Power Buffer provides a niche business, predominantly used by DNOs.
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The cost of the storage technology is the largest driver of the viability
of this business model. At current levels of expected storage cost™, this
business model will only begin to install assets, and then only at an extremely
small scale, in 2030. Its potential market increases significantly out to 2060.
If storage costs halved from this level, then it would accelerate growth in this
business model.

DNOs get most value from this service. By far the users with the highest
value for the Power Buffer service are DNOs. They are using the storage
service as a means of meeting peak network demand. This accounts for over
two thirds of the value of the services sold. However, the provision of
ancillary services does provide an important revenue stream that improves
the viability of this model. These will become more important in scenarios
with higher levels of intermittent renewables.

The value of the service increases if there is flexibility in location of
the storage solution. The tool shows that DNOs only utilise storage
solutions on the HV and EHV parts of its network under central cost
assumptions and with medium levels of load growth. Where growth in
demand is high, storage is only useful for a few years. After that, network
reinforcement is required anyway. However, if the location of the storage
was flexible at low cost, storage would be more likely to provide a viable
alternative on the feeders where load growth is faster. A model which
allowed storage to move location, as the need required, would therefore
increase the scale of the business. It may also make it a more attractive
business model for DNOs to buy (rather than own) as it would reduce the
chance that they would feel they could be “held to ransom” by the owner of
a particular storage facility connected to their network.

Critical success factors for Power Buffer include forming a partnership
with a high-performance, reliable technology solution and building a
responsive trading function to maximise revenues from the storage assets.

Enabling actions

Figure 17 summarises our assessment of the timing for transition for each of the
business models as covered in Annexe 3. This was developed by contrasting
each business model with similar business model transitions from other sectors.

These are based on the costs of storage presented in the Smart Grid Forum publication: Frontier
Economics and EA Technology (2012), A Framework for the Evaluation of Smart Grids
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In contrast to our modelling of commercially viable uptake using the evaluation
tool, this shows the potential for the transition to new businesses, assuming
costs barriers can be overcome.

Figure 17. Business model potential: transition vectors
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Managing the transition

Throughout the research five recurring themes have emerged as being
fundamental to the successful transition of the current energy system. We now
deal with each of these in turn.

A transformation in value chain RPV

The current energy system value chain lacks the RPV to enable or sustain
transition. Structurally the value chain lacks a focal point, normally an Original
Equipment Manufacturer (OEM) which orchestrates, coordinates and accelerates
the development of systems and the evolution of performance. Today:

® Responsibility for domestic energy supply, intervention delivery and heating
is spread among a range of players. None of these businesses have yet
developed sufficient technical capability, or consumer confidence, to deliver
whole house solutions to the standard and cost required.

® For Community Energy and Power Buffer the technology providers atre
separate businesses, further distanced from capital delivery of plant and
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pipework. Project managers co-ordinate, but there is no OEM, to control
the whole system solution.

The ETTI is well placed to explore energy and industrial companies’ appetite to
take a systems integration role to develop the necessary RPV in the value chain.

An alternative is for a new entrant, already recognised and valued by consumers
for their expertise in high performance systems, to enter the sector, leveraging
their integration capability, supplier management and brand recognition. This is
likely to accelerate market development but pose a competitive risk to current
incumbents.

The development and industrialisation of enabling technologies and
systems

Today enabling technologies, and the integrated systems they enable,
underperform for their price point and are too unreliable. Component and
systems maturity is low, waste and redundancy is endemic.

To appeal to a mass market, function, performance and price point need to
transform. The ETT have a valuable role to play to educate the market on future
requirements, to coordinate and accelerate the development of enabling
technologies and systems, and to demonstrate how value chain partners can
collaborate to bring these propositions to market waste free.

The meaningful engagement of consumers

Consumers show little interest in energy system change, their imaginations have
not been captured by a compelling proposition or brand. Consumer brands are
lacking in the mass energy market and the products and services are not
differentiated or attractive to the majority.

The ETTs current research will increase understanding of consumer
requirements. Sharing results and engaging with relevant consumer brands will
identify the conditions under which such brands, with genuine consumer appeal,
might invest in the new business models.

Migrating risk from consumer to supplier

As demonstrated in aero-engine contracting, the shift of responsibility for whole
life costs from the airline to the engine manufacturer drove major improvements
in reliability and cost™. The logic is that the incentive for reliability moves from
the user, who doesn’t have the capability to improve it, to the
designer/manufacturer who does.

2 Performance Contracting in After-Sales Service Supply Chains, S-H Kim, M. A. Cohen and S.
Netessine, The Wharton School Pennsylvania, 2006.

Indicative insights



5.2.2

October 2014 | Frontier Economics 53

This is the premise behind Energy Outcomes. The business is incentivised to
provide comfort and service at the lowest cost. The business has agreed a fixed
monthly payment with the householder. So the less energy they supply to the
home the greater their profits.

A successful Energy Outcomes provider will treat the home as an integrated
system (building, heating and occupants) and use their technical expertise to help
householders achieve their comfort outcomes at continuously reducing cost.
System providers for Community Energy and Power Buffer are also contracted
in this way. When being paid for ‘power by the hour’, not for a capital asset, the
supplier is incentivised to increase performance and reliability while driving down
cost.

The ETTs strategic system level role ensures it is well placed to present the
potential of such a shift and so drive whole systems performance improvement.

Identifying and leveraging cross sector synergies

Collaboration with external value chains has high potential to reduce system cost,
where there are large fixed costs that can be shared between businesses. For
example, combining capital delivery tasks for infrastructure (pipes, cabling, IT,
highway repair, etc.) achieves major reductions in capital spend.

By working with government and regulatory bodies, the ETI has an opportunity
to demonstrate synergies which reduce infrastructure delivery cost.

Policy direction

Annexe 4 describes our findings on the policy requirements for business models.
Here we pull out the main themes.

Major policy intervention is required to deliver a smart low-carbon
energy system

All of our business models require the delivery of a smart low-carbon system to
be viable. This will only happen with significant policy intervention to meet the
UK’s carbon targets. Recent examples of major policy change include Electricity
Market Reform to support low-carbon electricity generation, the Green Deal to
support domestic energy efficiency investments and the mandated smart meter
roll-out to enable innovation in energy provision.

The success of all our business models will depend on the effectiveness of these,
and similar, policies. Unless these policies are believed to be effective and stable,
none of the models will be viable. Where the model involves a large sunk
investment, investors must have the confidence that they will be allowed to earn
sufficient profit in future years to justify the initial outlay. Investors may currently
have legitimate concerns that any such profits will meet political resistance,
particularly if they occur at times of rising energy costs.
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The biggest influence on the viability of all business models will therefore be the

success Government has in providing confidence to the market that it will deliver

the carbon targets and allow successful companies to earn returns commensurate
with the risks they will take.

Specific barriers for the business models

There are then some more detailed policy requirements that are specific to the
types of business model we have chosen.

Limitation on energy tariffs. Ofgem is introducing legislation to cap the
number of tariffs retailers can offer. ” This was in response to a concern that
multiple tariffs were confusing customers and leading to disengagement.
However, this policy response will fundamentally constrain any business
model that requires tariff innovation at the domestic customer level. Of our
models, Energy Outcomes will be most affected by this policy. It makes it
less likely an incumbent retailer would offer this service (as it would require
it to use a set of core tariffs to do so). It would also limit the ability of any
new entrant to come up with a range of propositions to appeal to different
customer segments.

Lack of long term liquidity in the wholesale market. The Energy
Outcomes business model relies on offering customers long term stable
prices. For this to be viable, the provider must be able to hedge fuel price
risk over the longer term. Five year contracts to hedge power prices are
currently not traded, and more medium term (two to four year) contracts
have low liquidity levels”. Ofgem has been looking at liquidity issues for a
number of years, and its current proposals for reform may improve this
situation. However, this is vital for the success of this model. Customers will
not take up long term contracts if they have to pay a large premium to do so.

The risk / return trade-off for private investors may not be viable. The
Energy Mutual model requires small investors to put up funds in what could
be seen as a high risk scheme. Although the platform itself could insure
against default of individual borrowers, there will still be the risk of collapse
of the Energy Mutual provider itself. One option would be for Government
backing, for example through the Financial Compensation Scheme. The
alternative would be to increase the potential return available to compensate
investors for the default risk they are taking. This could be through the
adoption of a tax relief similar to the community investment tax relief

27

Ofgem (2013), The Retail Market Review — Statutory consultation on the RMR domestic proposals

Based on Bloomberg data, and Ofgem (2013) Wholesale power market liguidity: final proposals for a Secure
and Promote’ licence condition
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(CITR) scheme which allows investors to offset tax liability while earning
interest or dividend on their loans. However, the current CITR scheme
provides companies rather than individuals with the investments, and
therefore changes would have to be made to the CITR scheme in order for it
to be applicable to the Energy Mutual model.

Continued consumer reluctance to invest in energy saving
interventions. All of the customer-facing models rely on customers
engaging in some degree of home retrofitting. This market has been
extremely slow to take off and many barriers have been identified such as
high up-front cost, lack of information and a lack of accredited suppliers.
However, overcoming these barriers was a central aim of the Green Deal. It
is too early to judge the success of these policies in transforming the market
for energy saving interventions. Once it has had time to develop, it may be
that further policy change is required. However, what may be more
important is policy stability to encourage one or more retrofit systems
integrators to make a step change in performance and disrupt a currently
incapable market.

Limitations on DNO activities. The provisions under the EU Third
Energy Package may prevent DNOs taking on new roles in the provision of
storage or retail of electricity from CHP.” These restrictions could limit the
options for rolling out the Community Energy and Power Buffer models™.
In addition, the current P2/6 Planning Standard will limit DNOs ability to
use storage services, such as those offered by Power Buffer, as a substitute
to network reinforcement. However, reform of this standard to remove this
barrier is already under consideration.

28

29

Subject to some exceptions for installations of small sizes.

DNOs may want to own storage to help manage their networks. Current restriction could stop them
from earning additional revenue through arbitrage on energy markets.
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Conclusions and recommendations

Our analysis has developed a broad range of business models which could
contribute to a low-carbon energy system. The four core businesses and two
hybrid models have been evaluated both quantitatively in our evaluation
framework and qualitatively from a consumer and commercial capability
perspective. 'The analysis has provided a framework for structured thinking
around the potential benefits of business models under different conditions. .

We now set out our conclusions and recommendations in three areas:
B enabling actions required for the business models to be delivered;
O recommendations for the demonstration; and

B priorities for future business model development.

Enabling actions

Our analysis of transition pathways developed organisational requirements for
the business models to succeed. Two themes recur: consumer engagement and
systems integration.

Consumer Engagement

To achieve a low-carbon energy system there is a need to influence a significant
proportion of 26 million household bill payers to change the way they use energy.

Consumers do not buy based on the product alone, they are drawn to brands
which reassure them they have made the right choice. Branding is needed to
engage the markets and give confidence in three distinct sectors:

® Domestic: Home technology and improvement — #ust us to manage your homse
energy system for you. Here consumers are looking for a provider who will get
solutions right first time and install the appropriate technology. As the
market grows there will also be scope for different branding tailored to
consumer demographics.

® Financial: Brokering investment opporttunities — if #he business case is viable we
will ensure it is funded. Here the aim is to make it easy for households and
investors to engage. The consumer wants the offer to be quick, simple and
secure so the branding needs to reflect this.

® System: Reliable and effective community solutions with gravitas — a safe

pair of hands to design, build and operate your energy system. For system solutions
like Community Energy the specifier is making a decision on behalf of
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others and so the provider needs reliability, a reassuring scale and reputation
for excellence.

Systems integration

A systems integrator takes responsibility for specifying the performance
requirements of their system and leads the value chain to deliver all the elements
at a target cost. When the system works and is worth the cost people will buy it,
creating a brand and giving OEMs scale. This enables the supply chain to
collaborate and grow: industrialising to prevent defects and warranty claims;
investing to differentiate performance; and collaborating to eliminate component
redundancy, underperformance and cost. Developing a system integration
capability will take time and cost but the spoils for the first successfully integrated
energy systems providers could be substantial.

In the selected business models there is a need for two distinct systems
integration roles: at home improvement and community/distribution scale.

Home improvement / intervention installation — Systems Integrator

Delivering interventions cost-effectively at scale is crucial to both Energy
Outcomes and Energy Mutual. Community Energy will also be promoting
interventions such as heat pumps, HEMS and insulation, and so a dynamic and
competitive market is vital. Currently home improvements are delivered
piecemeal with no business taking responsibility for whole house system
performance. Current solutions are packed full of cost and redundancy and this
leaves the householder unconvinced of their value. Today home improvement
companies choose from available products and components, but do not have the
scale or technical capability to act as a systems integrator.

We propose that one or more systems integrators are needed to make a step
change in performance and disrupt a currently incapable market. Householders
will recognise the value of a high performing solution, offered at a target cost
they can afford, delivered by a highly capable provider.

By engaging with consumer goods brands (eg: from automotive and electronics)
the ETI could stimulate interest from new entrants to the market: either acting
alone or in partnership with energy or construction value chain players. The
value of new entrants for whole house systems is bringing across both the
sophisticated engineering capability and an already recognised and trusted
technology brand. If linked to a partner with expertise in the energy landscape,
we have a capable system for Energy Outcomes and other intervention delivery.

Community / Distribution scale — Systems Integrators

For Community Energy and Power Buffer, the technical solutions are on a bigger
scale with CHP plant or large-scale heat pumps, large scale heat network
installation and high capacity electrical storage. Both these business models face
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a significant challenge to reduce system costs to make their propositions
compelling. The Community Energy business is led locally and so it is the heat
plant system partner who has the technical capability and scale to act as the
system integrator. The system includes the heat plant, but also the heat network
and home installation: the system integrator for Community Energy needs to
manage performance across large engineered assets, capital delivery at scale and
domestic interventions. For Power Buffer the challenge excludes domestic level
intervention and has a lower capital delivery content. There is potential for
Power Buffer to be a component of Community Energy and so the system
integrator might be the same for both propositions.

The ETI has the energy systems insight to share the market potential and
requirements for this role and so engage the engineering and systems integration
capability that could deliver it. Phase II of Smart Systems and Heat gives an
opportunity to create an exemplar integrated system design and delivery for
Community Energy and Power Buffer. The ultimate solution would be to deliver
this on a whole systems Energy Outcomes basis — not just providing ‘power by
the hout’, but comfort for a fixed fee.

Recommendations for the demonstration

Annexe 3 identifies mechanisms for trialling each of the business models within
the Smart Systems and Heat Phase II programme. Pathfinder projects are
proposed for the core business models. FEach pathfinder has a very clear
outcome to deliver and the process is highly collaborative as contributors work
to identify the best routes to a future state value chain.

Here we present the proposed pathfinder projects for each business model.
® Energy Outcomes. Given the potential of the Energy Outcomes model for

mass market appeal, it will be important to trial core aspects.
Demonstrations should focus on the following:

B understanding how to overcome consumer inertia by delivering the
outcomes they desire, without the hassle;

o learning how to build compelling branded Energy Outcomes
partnerships;

B establishing best practice demonstration systems solutions from the best
of the residential heating, automotive and office air conditioning sectors
(e.g. demonstrating technical and operational best practice);

o exploring an Energy Outcomes brand proposition compelling to
consumers; and
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B developing a Smart Systems and Heat Energy Outcomes retail offer and
trial all aspects of performance across the selected Phase II sites.

Energy Mutual. To be viable, Energy Mutual relies on the accessing
investors willing to lend for socially responsible causes at a lower than
market rate. Demonstrations should focus on the best ways of accessing
these investors, including:

B learning to develop a localised portfolio of investable property business
cases and how to promote them to investors through the Energy
Mutual portal; and

O testing the size of the market for socially responsible investments in
property by offering opportunities for investment within the
demonstration.

Community Energy. Community Energy may work best when targeted at
areas where customers are relatively homogenous, and in particular in areas
where customers have limited alternative options. It would be useful to
understand how developing a community brand could expand the potential
market. Learning could focus on:

©  developing options for an existing energy/heat network to improve and
expand a current system and create an enhanced consumer offering;

B investigating the viability of community CHP with other fuels (for
example biomass) which could be more cost-effective in the long-run
under higher carbon prices; and

B testing the viability of CHP or large scale heat pumps at scale in an area
where there are restrictions on alternative heating technologies.

Power Buffer. Electrical energy storage is being trialled in two Low Carbon
Networks Fund Projects™. Isentropic electricity storage is also being trialled
by ETI. These trials will provide publically available results on the cost-
effectiveness of the services electrical energy storage can supply to DNOs
and the potential for revenues from other activities. Given the longer
timescales over which Power Buffer is a viable business model, and the high
cost of implementing a storage trial, the focus should be on drawing learning
from these existing trials, rather than on implementing a new storage trial.

30

Northern Powergrid’s Customer Led Network Revolution and UKPN, Smarter Network Storage.
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Complementary Activities

There is overlap of required capabilities across the business models. To
maximise the learning from the pathfinders they should not be completed in
isolation. For example:

O installation process excellence is very important for Energy Outcomes
and is highly desirable for both Energy Mutual and Community Energy;

B capital delivery is important for both Power Buffer and Community
Energy; and

B consumer response to propositions and brands in central to all bar
Power Buffer.

Timing
The value of pathfinder projects is to learn what does and does not work. This

enables organisations to prepare for and de-risk future activity.  Early
commencement of pathfinders will be valuable to inform SSH Phase II.

Of the proposed pathfinders, all can be launched in advance of the
commencement of SSH Phase II delivery. Only the scale demonstration of
Energy Outcomes and the creation of the Community Heat deployment need to
be precisely co-ordinated with the Phase II programme.

Priorities for future business model development

Based on our development and evaluation of business models, we have identified
three areas where the ETI can add value in the field of business model
development.

® Innovative business models can overcome batriers usually tackled by
policy, while remaining commercially viable. Energy Outcomes
overcomes many of the barriers associated with consumer uptake of low-
carbon technologies, such as lack of information, hassle perceived risks and
credit constraints. Community Energy and Energy Mutual demonstrate that
business models can be used to help hard to reach groups overcome barriers
to the adoption of low-carbon technologies. At the same time, these
business models provide competitive returns for investors. The ETI are in
a strong position to promote business models as an alternative to
policy, for example where policy action is difficult.

® Understanding the diversity of consumers is crucial. Our modelling
shows that the uptake of the services provided by business models varies
significantly by consumer group. For example, Community Energy is a
successful business model when carefully targeted, but is unlikely to be
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viable among customer groups in low-density areas. The ETI’s consumer
research in Work Area 5 of the SSH will provide extremely useful
insights to be drawn upon in the further development of business
models.

The evolution of technology costs is crucial. Business models can help
provide innovative mechanisms to overcome barriers to uptake. However,
the fundamental economics also needs to be right for the business models to
be successful. The slow uptake of Power Buffer and Energy Outcomes with
storage in our modelling illustrates the importance of technological progress
and the evolution of technology costs in the move to a low-carbon
economy. The ETD’s continued work in the trialling of technologies is
likely to create opportunities for new business models.
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Annexe 1: Understanding the challenge:
overview of the future energy value chain

The UK has signed up to legally binding targets to reduce greenhouse gas
emissions by 80% over 1990 levels by 2050. To achieve this target, analysis
suggests that major reductions in emissions from the heating and electricity
supply sector will be required by 2050”". At the same time, smart meter rollout
and the development of smart technologies are presenting new opportunities to
reduce carbon emissions in a cost-effective way.

In this annexe, we explore the future challenges in the energy value chain, in a
wotld where 2050 carbon targets are met. We aim to develop an understanding
of the context and commercial environment within which future business models
will operate. In particular, to develop business models, and to design the required
supporting policy framework, we need to understand how the balance of risk and
reward may change in the move to a low-carbon economy. This annexe presents
our analysis of changes in risk and reward in a low-carbon economy. Annexe 7
describes the basis for this analysis.

In Part 1 of this project”, we developed a detailed understanding of the existing
smart systems delivery chain, including the finance framework.

In this part of the project, we assess likely changes to risk and reward in the
future, focussing on the characteristics of energy demand (including enabling
technologies), energy supply, and the value chain as a whole in a future low-
carbon economy.

Our assessed of risk and reward is based on detailed analysis of 2050 scenarios,
presented in Annexe 7. Based on looking at a broad range of 2050 scenarios, we
identify a set of ‘disruptions’. Each ‘disruption’ groups together a set of major
changes required if 2050 targets are to be met. The three key distruptions are:

o Disruption 1: changes in heating technologies;
5 Disruption 2: changes in the energy production mix; and

o Disruption 3: advances in ICT and the technology transition from
dumb to smart meters.

We now describe each disruption and discuss the consequences for risk and
opportunities for reward.

3 DECC and CCC analysis suggests that the heating sector will need to be almost completely
decarbonised by 2050.
32 Frontier Economics and Total Flow (2013), WP 4.1.Characterisation of the current energy value chain
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Disruption 1. Changes in heating technologies.

To meet 2050 targets requires a substantial decarbonisation of heat. The 2050
scenarios we have examined include substantial uptake of heat pumps, and a
significant roll out of district heat. Figure 18 compares these technologies to the
main incumbent technology (gas boilers). This shows alongside the unfamiliarity

of these technologies to consumers™, they also have very different technical and

economic characteristics.

Figure 18. Changes in characteristics on the demand side

Responsweness

Heat grade

Additional
infrastructure
requirements

High
One hour to heat a
house from cold

High
Can meet large
demands e.g. from
poorly insulated homes

Use existing

Gas supply,
transmission and
distribution

Lower capital costs,
higher running costs.
Current lifetime costs

24 hours to heat a
house from cold. Back-
up technologies may
be required.

Low

Only function in well-
insulated homes

Expand existing

Electricity supply

transmission and
distribution

High capital costs,
lower running costs
Current lifetime costs
of around 13-

High
Can provide similar

level of service to gas
boilers

High
Can meet large
demands e.g. from
poorly insulated homes

Create new

Local heat production
and distribution
network required

High capital costs,
lower running costs
Lifetime costs vary by
scheme

of around 7p/kWh*

17p/kWh*

Source: Frontier Economics®

These differences lead to a change in risk and reward for commercial entities
across the energy value chain. These changes are summarised in Figure 19 and
Figure 20 and can be grouped into the following themes.

® Opportunities for rewards from the manufacture and installation of
new technologies. In the transition, there will be significant opportunities
for businesses in the enabling technologies sector to become involved in the
rollout of new technologies, though there are challenges associated with
newness of these technologies and political risk around the policy support
they will require.

3 In particular heat pumps. See Ipsos MORI and the Energy Saving Trust (2013), Homeowners’
Willingness To Take Up More Efficient Heating Systems, DECC.

34 Source of costs: Source: Committee on Climate Change (2011) Renewable Energy Review
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® Opportunities for rewards from the provision of flexibility setvices.
Without thermal storage, heat pump demand for electricity is likely to be
relatively inflexible. Given the significant electricity load associated with heat
pumps, their roll out is likely to significantly reduce the flexibility of the
demand side and create commercial activities based around the provision of
flexibility — e.g. investment in storage, or harnessing demand side response

(DSR).

® Opportunities for rewards from the management of perceived
consumer risks around unfamiliar technologies. Consumers may
perceive risks associated with the new technologies, particularly in the earlier
stages of roll out. There are likely to be opportunities for companies to
become involved in managing this risk (in this context and more widely).

Figure 19. Heat pumps: change in risk and reward

Reduction in the market for il and gas
Greater inflexibility on the demand side
New unfamiliar demand patterns for
electricity (transition)
Increases in peak electricity demand

Clustered rollout may cause acute local
issues (transition)

New unfamiliar demand patterns for
electricity (transition)

Reduced utilisation of the gas network
Rising electricity bills driven by rising
electricity demand increases political

scrutiny

Reduction in gas demand

Energy retail

Requirement to train installers in new
technology (transition)
Uncertainty over rate of uptake — rate
will be driven by policy so politically
determined (transition)

Enabling
technologies

Source: Frontier Economics
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Increase in electricity demand

Increase in the opportunity for supply
side technologies which add flexibility
(e.g. peaking plant, storage)

Increase in the requirement for
electricity network expansion

Increase in the opportunity for network
technologies which add flexibility (e.g.
storage)

Increase in electricity demand

Increase in the opportunity for demand
side changes which add flexibility (e.g.
time of use tariffs)

New market for heat pumps

Increase in market for energy efficiency
appliances, given need for well-
insulated houses
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Figure 20. District heat: change in risk and reward

Increased competition in the supply of  Increase in the opportunities to supply
electricity and electricity balancing fuel (gas or biomass) to CHP plants
services from CHP plants

Reduced utilisation of the gas network New heat network required
Energy retail Reduction in demand Opportunity to supply retail services to
large community energy schemes

Enabling Uncertainty over rate of uptake —rate  Installation of new heating technologies
technologies will be driven by policy so politically required
determined (transition)

Source: Frontier Economics

Disruption 2: Changes in energy supply

Our scenario analysis (Annexe 7) shows that meeting decarbonisation targets will
entail a significant shift in the sources of energy supply — with a shift from gas to
electricity, and radical changes in the electricity generation mix. The new low-
carbon technologies have very different characteristics to the typical incumbent
technologies.  These characteristics are set out in Figure 21, compared to
combined cycle gas turbine (CCGT), which is currently the main investors’
choice of conventional technology in the UK.

Annexe 1: Understanding the challenge: overview
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Figure 21. Changes in characteristics of the supply side

Flexibility High

Can ramp up and

Low-Medium
May be able to vary

Intermittent - can

66

Uncertain—
Pre-combustion

down within minutes  output by up to 75%  only generate when likely to be more
and can start from but takes 48h to the wind is blowing flexible, post-
cold within 4h start from cold combustion likely to
be less flexible
Use existing Use existing Expand existing Create new
Additional electricity electricity electricity carbon transport and
|nfra_structure trans_ml_ssm_n and trans_ml_ssm_n and transmission and storage network
requirements distribution distribution distribution required
networks networks networks
Capital Low High High Medium

intensity*

Main cost
risks risk risk

Estimated running
costs are about
70% of total costs

Estimated running
costs are about
25% of total costs

Estimated running
costs are <56% of
total costs

Estimated running
costs are about 40-
45% of total costs

Fuel price risk Construction cost Construction cost Fuel price risk

Construction cost
risk

Political risk Weather/climate

Source: Frontier Economics

Again, these differences lead to a change in risk and reward for commercial

entities across the energy value chain. These changes are summarised in Figure

22 and can be grouped into two significant areas.

Political risk for upstream business will increase. Low carbon
technologies will generally require policy support or a long term and stable
carbon price to be economic. This means that investors will be more reliant
on Government action and global development on climate change

mitigation than they are currently.

Opportunities for new rewards from the provision of flexibility
services. The supply side will be more economically and technically
inflexible and in some cases intermittent. Again, this leads to more

opportunities for businesses based around the provision of flexibility.

Opportunities for rewards from managing cost risks for consumers.
The increased volatility of electricity prices may lead to opportunities for the
management of consumer costs.

Annexe 1: Understanding the challenge: overview
of the future energy value chain
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Figure 22. Change in risk and reward due to supply side changes

Greater political risk - greater reliance
on policy support and a global
commitment to climate mitigation

New generation technologies (e.g.
CCS)
Greater capital-intensity of generation
technologies

New generation patterns and
(transition)

Networks

Greater volatility in wholesale electricity
prices
Potentially increasing costs of
electricity generation may increase
political scrutiny

Energy retail

None

Enabling

Greater opportunities to invest in
technologies that add flexibility (e.g.
storage and peaking plant)

New networks required for carbon
capture and storage
Expansion required to connect
increase in distributed generation
Increase in the opportunity for network
technologies which add flexibility (e.g.
storage)

Increase in the opportunity for demand
side changes which add flexibility (e.g.
time of use tariffs)
Opportunity to take an increased role in
managing price volatility for consumers

None

technologies

Source: Frontier Economics

Disruption 3: The technology transition from
dumb to smart meters

At present, most existing metering technology is ‘dumb’. This means household
consumption cannot be monitored in real-time and meter reading requires a site
visit. Meters cannot communicate remotely to retail suppliers and therefore meter
readings must be taken periodically (e.g. with the householder reporting a meter
reading by phone or via the internet and/or an employee of the retailer visiting to
take a meter reading). This means that information on consumption patterns of
households is limited. It limits the granularity with which retailers can charge for
electricity. For example, unless their customers have smart meters, it is not
possible for retailers to vary their charges by time of day.

Energy retailers are rolling out smart meters to all domestic and SME customers
by 2020”. Widespread rollout of smart meters will make near real time
information on energy use available and will facilitate a range of new tariffs and
business models across the sector.

35 https://www.gov.uk/smart-meters-how-they-work
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The risks and rewards associated with this disruption are set out in Figure 23.

The key point here is that smart meters will act as an enabler to allow the

opportunities for rewards described above to be exploited. However, smart
meters will be associated with a number of risks for retailers and the enabling

technology sector, and as a consequence, consumers.

Figure 23. Smart meters: change in opportunities for rewards

New opportunities for
rewards

None None

None Greater information available to
allow more accurate network
planning and design

Energy retail Risk of stranding of an Increase in the ability for demand
expensive asset side changes which add flexibility
Unwinding of existing (e.g. time of use tariffs)
customer cross subsidies will Opportunity for businesses which
create new winners and losers manage consumers overall
Data protection and privacy demand
issues
Risk of customer
disenchantment
Compatibility and New opportunities for technologies
technologies requirements to work with which respond automatically to
central systems signals from smart meters (e.g.
smart fridges)
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8 Annexe 2: Business Model Assessment Canvases

This Annexe presents canvases™ for the four business models developed in this project:
©  Energy Outcomes;
5 Energy Mutual;
5 Community Energy; and

o Power Buffer.

36 The format for the business model canvas is adapted from the Business Model Canvas from BusinessModelGeneration.com,
licensed under the Creative Commons  Attribution-Share  Alike 3.0 Unported License. Available at:

http://www.businessmodelgeneration.com/canvas.
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Energy Outcomes - Provision of Comfort for a predictable monthly fee. Not per kWh. Electricity retail offer combined.
Removes the consumers’ burden of asset ownership, repair and maintenance and transfers the risk of fluctuating energy costs.
A technology led Energy System Integrator who sees the opportunity for a profitable business based on reducing energy supplied to homes.

Partners

Key Activities
and Resources

Consumer
Value Proposition

Relationship and

Customers and

Smart Data IT Ltd.
Home data links

Home Transformation Ltd:
Installer of retrofit, heat-
pumps, storage, controls
HEMS, smart data & home
improvements.

Energy Saving Component
Manufacturers: Tier 1
product / material suppliers.

Electricity Wholesale /
Retail Partners Ltd. A

Generator or wholesale
electricity provider.

Residential Maintenance
Management Ltd:

Home asset care and
consumer support.

(Storage System Providers
[td. Option to provide
domestic heat and electricity
storaae)

Activities

Assess current energy use
and enable reduced future
needs for each household.

Develop compelling
consumer offerings and
secure multi-year contract.
Drive supply chain product

and process improvement
as Systems Integrator.

Co-ordinate installation.

Resources

Assessment and design
methodology to manage
risks of variable future

household consumption.

Retail billing organisation
approved by regulator.

A trusted and relevant brand
removing the anxieties and
hassle of current energy
systems in return for a
predictable monthly cost,
spread over a suitable
contract period.

Choose your comfort level
and the amount of change to
your home;

Energy Outcomes offers
options for:

- Fixed and variable charging.

- Different levels of retrofit.
- Other home improvement

- Investment or zero upfront
cost.

- Storage options for better
response or lower cost.

A leading edge technology
brand to improve your home.

Channels Market Share
Relationship Customers
5yr+ contract with house- Risk-averse households

hold for delivery of a fixed
level of comfort. Outcomes
provider upgrades and
manages household energy
assets, and supplies energy
needed to maintain comfort.

A 2 way relationship where
the provider supports users
to achieve their changing
needs cost effectively.

wishing to avoid hassle and
happy to let others manage
the energy system for them

Energy users with a large
energy savings potential to
offset system investment.

Those with gas / oil heating
systems at or near the end
of their useful life.

Channels

Market Share

Branded alternative option
offered through U-Switch.
Local Authority community
groups.

Home improvement firms
adding additional value.

Likely to be a slow take up
with a very different value
proposition for consumers.
May require ‘loss leader’
contracts to prime the
market.

Revenues

Monthly payment from customers.

Start-up : Expert design system development and brand creation.
CAPEX: Capital for up-front investment in customer properties .
OPEX: Wholesale energy, marketing, maintenance and customer care costs. *

Up to 3 Levels of Comfort tariff: Simple to understand.
Energy cost element can be fixed or floating.
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Energy Mutual- A brokerage enabling households unable or unwilling to invest, to access finance for energy saving improvement.
A mechanism for overcoming householders’ inertia to take energy saving action; by developing a compelling business case they or others can invest in.
A web-based trading platform which enables the matching of borrowers with lenders and investors with investment opportunities.

Partners

Key Activities
and Resources

Consumer
Value Proposition

Relationship and

Customers and

Retrofit & Smart Data
Installation Partners Ltd.
Trusted property assessment
and delivery partner.

Safe and Secure Online
Payment Partners
Limited. The mechanism
for parties to transact.

Web based Trading
Partners Limited. The
brokering tool provider.

Community Mutual
Matching Association

A special interest group to
match the Energy Mutual
brand and offers with a
target market.

Energy Retailer Ltd. (Bulk
purchase of energy).

Activities

Brokering deals between
investors, borrowers and
households for energy system
improvement.

Inspiring those with potential to
improve their energy costs.

Attracting quality investors &
high saving retrofit projects.

Unbeatable transaction speed,
cost & transparency

Resources

Strong first to market brand
advantage (Ebay / Paypal).
Trading platform and
transactional security

High calibre customer service
team to explain technical
solutions and financial offers.

A branded web-led
proposition, engaging
households, investors and
installers on an energy saving
journey;

Offers households a clear
path to both finance and
technical ".

Offers households unwilling or
unable to invest to trade their
business case to other
investors.

A unique web based portal to
match energy investors and
energy borrowers cheaply,
quickly and transparently.

Corporate borrowers may use
loans to invest in 3rd party
projects. (rent-a-roof)
“Enabling Investment in all
our tomorrows”.

Channels Market Share
Relationship Customers
Investors:

Respected and valued by
borrowers and investors for
its clear social purpose.
Acclaimed by consumer
champions & money-saving
gurus.

Portal for locating approved
and reputable vendors.

Great source of advice even
without the funding.

Individuals / Communities.

Chatrities, Local or National
Government, Pensions.

Installers / manufacturers.
Borrowers:

Householders, Landlords.
Housing / School Trustees,
Retrofit businesses.

Channels

Market Share

Web based portal.

Linked to and embedded in
provider, government and
social enterprise web sites.

Community Group ‘Shops’.
Regular media exposure.

Removes the financial
barrier to householders
taking up retrofit, but,
requires delivery
excellence to grow
successfully.

Revenues

Start-up : Gaining licence to trade. Brand building.

CAPEX: Integration of off the shelf trading and online transaction vehicles.
OPEX: On-going marketing to consumers, partners and institutional investors

Fixed or % price per trade for borrowers and investors.
Commission from Retrofit Installation team for each Mutual matched contract.
Potential for web based advertising.
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Community Energy & Storage - A community scale energy supplier with high fuel efficiency and a strong local brand.

Generating locally required heat & electricity with CHP/Heat Pumps

, distributing heat, selling power at scale to the grid and customers.

A locally driven Special Purpose Vehicle created between a broad range of partners. Distribution level electrical and heat storage.

Partners

Key Activities
and Resources

Consumer
Value Proposition

Relationship and
Channels

Customers and
Market Share

Community Base-load
The key customer RSL/LA

System Partners Ltd
CHP / electrical storage
manufacturer / installer.

Network Capital Delivery
Partners Ltd.
Heat network installers.

Electricity Retail Partners
Ltd. Customer for
exported power.

Community Retrofit Ltd
Home system installer.

Fuel Partners Ltd.
Gas or other fuel supply.

Residential Maintenance
Management Ltd:

Home asset care and
consumer support.

Activities

Specify, commission and
operate a community scale
heat, power & electrical plant.
Manage a heat network and
storage, with plans to grow
the system & capacity.

Trade with energy retailers for
the import/export of lower
carbon power.

Deliver home retrofit at scale

and / or HEMS.

Resources

Local (multiple) CHP plants
operating 24/7 in winter,
scaled back for summer.

Community retail team for
direct engagement with
owner occupiers for network
expansion.

A competitively priced heat
and electricity solution; with
a compelling community
brand appeal.

Provision of responsive

heat and hot water to all
consumer groups.

Managed and maintained
by others, to minimise cost
and householder hassle.

A step change in fuel
efficiency, designed to
scale as demand grows.
Options to increase scale:
- Key offer retrofit and heat
- Energy outcomes plans

- Just energy outcome and
retrofit for households too
isolated to join heat grid.

Relationship

Customers

1:1 relationship with a key
customer (Local Authority).
Close personal links with the

community served: A living
community partnership.

Must gain, maintain and
protect consumer trust at all
costs

Stimulate local interest.

All Consumer Group types

Technically possible for up
up-to 7.5m households in
urban centres above 50k.

Of which high potential:
e 2m off gas urban.

e 2.3m Urban Social
Housing

e 1min other target
flats.(some overlap)

Channels

Market Share

Show property presenting
the solutions and benefits.

Directly at the “come and
see our site” outlet.

Partner locations: Local
Authority or Landlord sites.

An excellent base load
development can generate
demand from private
house-holds to accelerate
expansion of the network.

CAPEX: Capital delivery of community heat network (E6k-£10k per home),
Connection to the electricity grid (and possible local grid). Future expansion.

OPEX: Power by the hour, billing, customer acquisition, system maintenance.

Revenues

Monthly bill based on per kWh tariff, or unmetered restricted flow charge. plus
metered electricity and repayment of retrofit investment cost.

Option to include Outcomes based payment for comfort.
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Power Buffer - Provider of electrical storage capacity to balance network load and trade power on a variable price basis.

The business designs, procures, installs and commissions storage capacity across technologies at distribution scale.
The services from this capacity are traded with the System or Network Operator or Retailer as a managed service, or pay per use facility.

Partners

Key Activities
and Resources

System
Value Proposition

Relationship and
Channels

Customers and
Market Share

Distribution Network
Operator (DNO) at the
point of connection

Storage Technology
Partners :

Original Equipment
Manufacturers (OEMs
Siemens, Hitachi, GE,
ABB, Isentropic )

Network Storage
Installation Partners:
Capital delivery of large
assets (where not plug and

play)

Activities

Design, procure, install and
commission electricity storage
capacity connected at multiple
points and different voltages
on the distribution network.

Sell flexibility services to
DNOs and System Operator

An arbitrage mechanism to
buy low priced power and sell
at a profit to retailers.

Resources

System design capability at
distribution scale (ie City-
community) across storage
technologies.

Creation and successful
management of JV’s

An energy storage solution
which provides the electricity
network with a mechanism
for levelling the load on the
local and national grids and
back-up for power outages.

This acts as extra capacity
and can be traded on an
annual facility, or pay per
use basis.

This postpones the need for
investment in increased
distribution network capacity

Off-peak power bought and
stored until it can be used/
sold more profitably.

Rental or temporary capacity
to protect consumers from
network upgrade or repair.

Relationship

Customers

Joint Venture with DNO or
TNO or large power user
and a technology provider.

Multiple year contracts for
(semi) permanent storage
assets on the basis of:

e leased asset.

¢ managed service

e pay per use facility

DNOs seeking to level
peak loads in near capacity
network links / nodes.
Energy Retailers for peak
capacity.

National Grid for balancing
function.

Community Energy plants

Large energy generators /
users for trading ToU.

Channels

Market Share

Business to Business —

o Energy Buffer direct
approach to DNOs

o Direct offer to energy
retailers

e Market research for large
power users

A new market, separated
from the network operators
by regulation. Or

A specialist storage
provider sub-contracted to
network operators.

CAPEX: Battery or other technology. Network connection cost.

OPEX: Off peak electrical power purchase price. Arbitrage trading costs.

Revenues

Arbitrage trading payments per kWh and kW.

Network balancing payments from DNO / System operator per kW reduction of
peak demand.
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Annexe 3: Understanding the transition

This annexe summarises the approach taken to the development of the transition
path for the selected business models.

The current state value chain is contrasted with the future state requirements.
The transition challenges are then examined and timescales and pathways
suggested giving an understanding of the resources, processes and values
required.

For each business model a number of hypotheses to test are proposed, along
with Pathfinder Projects needing to be undertaken during SSH Phase 11 trials.

The figures on potential market size, growth and efficiency changes presented
throughout this annexe relate to maximum technical potential. In this way, they
differ from the figures presented in the context of the evaluation. The evaluation
estimates uptake based on costs and customer willingness to pay.

Challenges for transition

Resources Process and Values (RPV)

Ten years of research into the enablers and effects of disruptive innovation reveal
three factors that dictate an organisation’s ability to innovate, or to respond to
the disruptive innovation of others.” These are:

O a sufficient and appropriate mix of tangible and intangible Resources
e.g. people, equipment, footprint, ideas, insight, money;

B fit for purpose Processes that enable work to be completed on time to
standard; and

O a complimentary set of organisational Values that enable risks and
opportunities to be assessed quickly and correctly, good decisions to be
made and appropriate and sufficient resources to be invested.

An organisation’s RPV is akin to its DNA. In keeping with the analogy, DNA,
and the characteristics that it promotes, enables biological systems to compete in
a range of hostile environments. Those best suited thrive, good fits survive and
mismatches die. Unlike biological systems organisations do not need to
reproduce to adapt. Instead they perceive changes in the environment, take a
view on whether these changes are opportunities or risks, and then adjust their
behaviour accordingly.

3 Clayton M. Christensen and Michael Overdort (2000), Meeting the Challenge of Disruptive Change
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Perceiving changes in the environment is not an exact science and is informed by
the collective beliefs and experiences of the people at an organisation’s helm.
More often than not incumbent organisations ignore, or fail to perceive, market
data, that conflicts with their view of the world. Even when faced with irrefutable
evidence most dither, stubbornly clinging to what made them great, rather than
embracing the necessary actions to maintain their greatness.

In biological systems alien species pose a disproportionate risk. In business, new
entrants, unencumbered by legacy resources or misaligned processes, tend to read
their environment more accurately, have fewer constraining beliefs to overcome,
adapting quickly to displace established and previously dominant competitors.

Christensen’s research™ suggests extinction can come quickly, especially for those
organisations that necessarily invested heavily in proprietary solutions. Faced
with stripped down versions of their own offering many find it impossible to
abandon the people and capabilities that enabled their dominance. IBM, Kodak,
British Airways, General Motors, Astra Zeneca, Nokia and Compagq all represent
spectacular falls from positions previously thought unassailable.

There are a number of notable exceptions where organisations have repositioned
themselves fundamentally and successfully e.g. BT, Virgin and Rolls Royce.
Christensen’s research again reveals valuable insight into why this might be so. In
each case success follows:

B the arrival of a new leader not associated with the organisation’s past;

B the creation of a maverick independent business unit to explore and test
new opportunities and ways of working isolated from the host
organisation’s influence; and

B the acquisition of, or strategic partnering with, a business, rich in the
missing capabilities, appropriately funded, scaled aggressively and
reporting to the new CEO (e.g. Dell’s partnering of Intel).

Presentation of transition paths for the selected business models
For each business model, we describe the transition path in eight steps:

o fundamentals of the business model;

B future state value chain diagram;

O critical success factors;

B strategic gaps in the current state;

B options for change;

38 Clayton M. Christensen and Michael Overdorf (2000), Meeting the Challenge of Disruptive Change
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B suggested approach to transition;
B transition timescales and rate of improvement; and

B phase II trials: pathfinders and hypotheses.

9.1.1 Energy Outcomes

( Y

Energy Outcomes

Fundamentals of Energy Outcomes

Energy Outcomes is a business model which turns the current energy market on
its head by offering fixed payment for comfort; rather than a variable price per
kilowatt hour. In so doing it resolves a number of the sacrifices consumers
currently bear and this throws new challenges to the business model provider.

As described in Annexe 2, Energy Outcomes will need to:
B maximise its profits by minimising home energy consumption;

o take responsibility for the energy performance of heating systems and
building fabric and have the capability to improve them effectively;

B design, specify, procure, install and maintain new and upgraded systems
in customers’ homes with the minimum of disruption at lowest cost;
and

B manage multi-year contracts with fully or semi-fixed pricing irrespective
of weather, fuel price, equipment failure or consumer behaviour, subject
to fair usage.

To dominate the market place Energy Outcomes will need a credible and trusted
consumer brand consistent with high end technical innovation, continually
delivering more for less.

Annexe 3: Understanding the transition
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Future state value chain diagram

Figure 24 shows the future value chain businesses for Energy Outcomes. The

pale shaded boxes show the key partners for the Energy Outcomes provider and

their capabilities could be included in the business model.

Figure 24. Energy Outcomes future value chain

Investors Investors:

Tera Grid
Electricity
Generation

Energy retailers (big 6 & niche)
Consumer Technology Brands
Specialist ‘green-tech’ investors
Equipment manufacturers.

Energy
Outcomes Data & IT

Energy Outcomes:
Provision of
Comfort for a
predictable
monthly fee.
Not per kWh.

. Residential
Saving Maintenance
Component Management,

Electricity
Wholesale
Supply Itd. Retrofit &
Heat Pump
Installers

Network : ——>  Physical flow I Upstream
Operator ——> Contractual flow Networks
I Retail
—> Physical & Contractual flow
- Enabling technologies
o New Entity [] Business Model
Evolved Entity " Extended Model

Source: Total Flow

Critical success factors

Energy Outcomes has six critical success factors:

m}

a consumer brand synonymous with domestic innovation or reliable
high performance technology e.g. Dyson, Audi;

brand development and marketing making energy system investment
and ownership visible and chic, akin to car ownership (no one thought
hand drying was much of a conversation topic until Dyson turned up);

whole house, integrated systems design;

supplier selection, engagement and management where FEnergy
Outcomes sets the challenge for technical excellence and reliability of
products, continuous improvement and routine cost reduction in
product and process (automotive and electronics industries have shown
this approach delivers doubling of performance and halving of costs
over a decade);

Annexe 3: Understanding the transition
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B the capability to trade in the energy market, meeting regulatory
requirements for selling to consumers and contracting for energy
competitively; and

B a customer service ethos which reinforces the consumer’s decision to
choose Energy Outcomes, based on their ability to meet or exceed
expectations. This creates brand loyalty and is a powerful marketing
tool to get people recommending the brand and offering.

Strategic gaps in the current state

We have identified three strategic gaps in the current state.

Gap in systems design: There is a lack of integration between energy retailers
and suppliers of energy saving interventions. Integration will be required to
leverage their expertise and improve whole house system performance.

Gap in valnes: Current energy sector businesses are focussed on meeting
regulatory requirements (including system maintenance and capacity
expansion). There is less of a focus on systems innovation and continuous
cost and performance improvement than there is in some other industries
(e.g. automotive or aerospace industries).

Gap in values: Focussed on profitability through attraction of new customers
and increasing total energy sales, not on maximising consumer value.
Maximising consumer value will encourage consumers to migrate rapidly and
enable the business to dominate the market: A disruptive proposition.

Options for change

Changing the values of large organisations internally, and affecting how

consumers perceive their brand’s values externally, is a difficult, though not

impossible challenge. To succeed with Energy Outcomes current incumbents of

the existing energy system will need to achieve both.

Current players have five options:

B developing capability within existing energy retail businesses;
B creating an independent subsidiary;

©  buying an existing brand;

B consortium partnering of aligned brands; and

B ceding the initiative to a new entrant or entrants.

The key to Energy Outcome’s success is a strong and trusted consumer brand

enabled by a rich systems design and integration capability. Brands like Virgin,
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M&S and Saga have the ability to engage their target markets but lack a systems
design and build capability. Technology-led consumer brands e.g. Audi, BMW,
Dyson, have the capability to achieve both, but have no experience of the energy
sectof.

Organisations with sufficient scale could enter the market alone, buying in the
energy market expertise required (Audi, Rolls-Royce, Hitachi). Energy brands
partnering other consumer-facing brands with systems capability also have the
potential to succeed (EDF Energy powered by Dyson Home Technology). In
such a partnership corporate aspirations and values will need to align from the
outset or there could be serious consequences.

Another option to consider is for current energy players to develop an
independent subsidiary operated with the sole purpose to explore the potential of
the Energy Outcomes proposition.

The final credible option is for current energy businesses to partner with large
consumer retail brands e.g. Tesco, M&S etc. These type of partnerships have
already been tested for standard energy retail offerings, but are not greatly
differentiated offerings.

Creating an internal systems integration capability is a theoretical option but one
which takes decades to develop. It is risky and cash hungry; making this
approach unlikely to align with the values of most institutional energy investors.

Capability could be acquired. However, the market value of capable brands
would make this expensive. Alternatively the acquisition of a less capable brand
might be more financially attractive but defeats the value of the acquisition.

Faced with these alternatives it is more likely that Energy Outcomes will enjoy
greater success either under the ownership of a valued technology-led consumer
brand e.g. “Audi Residential” enabled by a first tier expert in thermal energy
efficiency (eg: Denso, Delphi or Valeo), or by a recognised energy brand “EDF
Residential” enabled by consumer brand famed for its innovation and
performance (Dyson, Samsung or Apple).

Suggested approaches to transition

Once a brand proposition is conceived the mass market will migrate to an
Energy Outcomes proposition based solely on its price point. The market will
not tolerate current costs plus a margin: The proposition must be designed to a
target cost which the consumer values .

To gain market share Energy Outcomes will need to price its offer for mass
appeal and have confidence in its capability to produce a warrantied solution at
target cost and performance.

Delaying launch until the target cost is achieved risks investing in a proposition
which may miss the mark on consumer appeal or end up being late to market.
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Once the Energy Outcomes offer has attracted a critical mass of early adopters it
has the capability to grow rapidly. Disruptive propositions in other sectors have
been shown to migrate market share by 40% per annum”. As the market
develops there will be a need for differentiated brand propositions for each
consumer group served (as different car marques and price points appeal to
different owners). To succeed, Energy Outcomes must either: pick a target
market and remain focused, or provide a portfolio of brand consistent options,
each with a distinct combination of functionality, performance, utility and price.

If it fails to build a consumer brand then it will be prone to attack from low cost,
poor performance alternatives, risking bad press and the resultant loss of
confidence across the entite market.

Transition timescales and rate of improvement

The basic technology and physical transformations for an Energy Outcomes
model exist today and, provided there is no regulatory restriction on an
outcomes- based energy offer, the value proposition could be proven within two
years. The challenge of creating a viable model will then be three-fold:

B stimulating demand with a compelling offer and trusted brand;

B developing the mechanisms for assessing properties, predicting
household usage and preparing an attractive and viable proposal; and

9 developing the products, technology and installation processes to be
able to guarantee comfort at a target cost affordable to the consumer.

Trusted consumer brands take time to build, unless they have an existing
platform (Virgin Money as an extension of Virgin records) or manage to catch
the spirit of the age (Google’s rapid growth).

For Energy Outcomes, building on existing consumer technology brands could
provide a strong message and potentially achievable within three years.

Property assessment is improving with laser scanning and cost-effective heat-loss
assessment. The challenge is to link this to behaviour and technical solution
performance. This requires significant numbers of pilot projects and investment
to develop robust algorithms and confidence in the outcomes. This might take
five years of research to master and up to ten years to refine to a lowest cost
solution.

Current product supply and installation is woefully inefficient with systemic
waste at every step. Significant opportunities exist to reduce cost. If Energy
Outcomes providers can attain what is routinely achieved in the automotive
supply chain; the industrialisation of product and process design could improve

39 Skate to Where the Money Will Be, Clayton Christensen, Michael Raynor, Matthew Verlinden, HBR 2001
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performance, and reduce cost, by circa 30% every seven year development cycle.
The annual 1-2% payback improvement is driven by rising energy costs projected
to rise ahead of general inflation until 2030."

This is because the consumer has less sensitivity to energy price with lower
energy consumption and more of their costs covering fixed capital repayment.

These points are summarised in Table 2, but it should be noted that much lower
improvement rates are used in the evaluation tool quantification.

Table 2. Energy Outcomes transition vectors (potential — not used in evaluation tool)

Business _
Evolution System Evolution
0,
Full pilot 1-2 years System +30% every 7
performance years
Viable business 6 years Payback 1-2% per annum
improvement
Business as 10 years
usual

Source: Total Flow

Phase Il Trials: pathfinders and hypotheses

Energy Outcomes hypotheses to test

To test and demonstrate the potential of the Energy Outcomes model we need
to tackle the three key issues highlighted above:

o stimulating demand with a compelling offer and trusted brand,
B developing outcomes-based processes; and

©  building products, technology and installation process capability.

® Hypothesis 1: Demand for Energy Outcomes can be generated with
investment in demonstration homes backed by a visible consumer brand.

8 The Energy Outcomes payment model is such a change from existing
pay per kWh models that we need to verify that it meets the needs of
consumer groups and clarify what their concerns are with the change.

40 DECC Tables 4-8: Retail fuel prices (real 2012 prices)

https:/ /www.gov.uk/government/uploads/system/uploads/attachment_data/file/ 68944/ Tables_1-20.xlsx
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Consumer mistrust of home improvement businesses to deliver to
quality, time and cost needs to be overcome. Offering a choice of
technology brands will clarify if such brands can change consumer
perception.

® Hypothesis 2: Consumers will be attracted to whole house retrofit of

energy saving measures if it is an affordable energy saving solution offering

an aesthetic home improvement option.

u]

Energy payback alone is insufficient to get most consumers to act.
Developing an aesthetic and value adding consumer benefit is expected
to add significantly to consumer appeal.

Current sacrifices of disruption, delay, high-pressure sales all reduce
the take-up of energy saving interventions. Developing a customer
facing offer which alleviates these will have a major impact on Energy
Outcomes appeal.

® Hypothesis 3: Current energy value chain partners are attracted to the

business opportunity that Energy Outcomes represents.

]

Existing energy providers will need to be convinced that the risks of
fuel price, system performance and consumer behaviour can be
managed within the Energy Outcomes offer.

The SSH Phase II programme will offer the opportunity for energy and
consumer technology brands to develop and test (collaboratively /
separately) consumer Energy Outcomes offerings.

Energy Outcomes pathfinder projects for Phase Il trial

We propose that the trial considers four aspects for Energy Outcomes.

® Learning how to build compelling consumer branded Energy

Outcomes partnerships. This would involve:

]

assessing the appetite of energy businesses for the creation of an Energy
Outcomes offer;

identifying potential partners, with a relevant consumer technology
brand and system design capability, to create the Energy Outcomes
model;

clarifying the ‘controlling mind’ within the partnership for both the
brand and the Systems Integration roles; and

developing a set of shared business values, financial and brand
expectations from the model, including attitude to risks.

Annexe 3: Understanding the transition



October 2014 | Frontier Economics 83

Establishing best practice demonstration systems solutions from the

best of the residential heating, automotive and office air conditioning

sectors. This would involve:

inviting value chain partners from sectors that can contribute design,
products, processes, installation and maintenance capability to develop a
best whole house solution from existing technology;

predicting the outcomes and compare and contrast performance with
actual delivered trial solutions and focusing on consumer experience,
pre- and post-installation energy usage, system reliability and delivery
cost; and

developing pathways to achieve target cost of design, install and
through life operation.

Exploring and testing Energy Outcomes brand proposition to ensure
they are compelling to consumers. This would involve:

]

testing consumers’ appetite for Energy Outcomes branding e.g. M&S,
Audi, Virgin, E-On, EDF Energy, Siemens, Local Authorities, etc;

assessing consumers’ appetite for outcome-based contracts by providing
offers at a range of price points and intervention levels; and

where viable, offering an Energy Outcomes solution for an
unimproved home to test.

Developing a SSH Energy Outcomes retail offer and trialling all
aspects of performance across the selected Phase II sites. This would

involve:

market testing the Energy Outcomes offer based on target costs and
energy savings for energy saving interventions (current costs and
savings will not be compelling);

developing three comfort options (eg: Unlimited, Standard, Basic.
Design) and straightforward commercial terms for the Energy
Outcomes offer;

setting a long-term target cost and technical performance requirement
for the delivery of energy savings interventions and smart data;

developing a stock model of the Phase II trial area to assess technical
challenges and tenure mix;

securing show-home properties from the Local Authority in the heart of
the community;
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B refining technical offerings (e.g. Good, Better, Best for aesthetics and
finishes), and including added value options to tip the sale (e.g.
decoration, landscaping, loft clearance); and

B scale up delivery capability, providing supply chain contracts and
installation teams of four with central technical resource.

Scaling the solution
To scale Energy Outcomes from the pilot requires:

B the suite of design and assessment tools to give a robust evaluation of
home energy and the basis on which to make an outcomes based offer;

9 installation excellence for both technical performance and the consumer
experience; and

B supply chain capability for on-time delivery and a cost reduction focus.

Although property energy assessment tools exist; no current or near market
offers have been identified. Such tools could be proprietary to Energy Outcomes
businesses or licenced from a central organisation to give common standards.

Scaling installation, whilst maintaining quality and customer service, has been a
major challenge for current UK home improvement companies. Creating robust
standard work and quality assuring each delivery team is crucial to build and
maintain the reputation of the brand and the Energy Outcomes offer.

Existing supply chains should be capable of responding reliably to demand, but
the ‘cost down, performance up’ capability driven by Energy Outcomes as the
system integrator may require new entrants from other sectors.

The suggested approach is to develop focused local retail clusters, leveraging
commitment from local authorities to improve their housing stock performance.
Once the core is established, satellite clusters can be added and central resoutrce
expanded to provide national coverage. The energy saving intervention partner
must be closely integrated with Energy Outcomes to ensure that delivery
capability matches demand growth. Installation teams could run on a franchise
or licensee model e.g. Audi dealerships, Costa Coffee or Kwik Fit, with the
installation partner or Energy Outcomes assuring quality.

To accelerate the growth of capability in line with growing demand requires the
industrialisation of processes (commercial and installation) and the training which
enables them. To achieve this Energy Outcomes will need to focus on the
creation of standard work for each activity, so that teams can be trained reliably
and rapidly at a rate to suit demand growth. This and a standard management
approach will enable Energy Outcomes to improve at a rate which meets or
exceeds the expectation of the market.
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Energy Mutual

e

® @
INVEST?

Energy Mutual

Fundamentals of the business model

Energy Mutual is an enabling vehicle to stimulate domestic energy improvement
as a one-stop-shop for finance, business case, installation, energy retail and
maintenance. The business enables every property in the UK to enter the energy
saving market irrespective of the householder’s capability to invest.

As described in Annexe 2 above, Energy Mutual will need to:

u}

attract lenders, investors and botrrowers with a trusted and secure
financial brand and appealing domestic property improvement offering;

overcome householders’ inertia to take energy saving action; by
developing a compelling business case they or others can invest in,
along with a hassle free mechanism to realise the opportunity;

present the property business case, clearly demonstrating the financial
return, carbon savings, home value added and personal or business
social responsibility gain and showcase the art of the possible for home
energy improvement as delivered by its trusted and approved partners;
and

develop a robust network of home improvement capability which
precisely meets consumers’ expectations for energy saving, attractive
design and functional home improvement.

Future state value Chain diagram

Figure 25 presents the Energy Mutual future value chain. This shows that
Energy Mutual is an enabler for energy investment and not directly part of the

energy supply value chain.
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Figure 25: Energy Mutual future value chain
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Critical success factors
We have identified five critical success factors for Energy Mutual:

B a trusted financial services brand synonymous with its innovative use of
technology to create consumer value e.g. First Direct, Virgin Money;

B a socially responsible enterprise which fuels investment in consuming
less energy; whilst offering broader consumer appeal (e.g.: Tridios
bank);

©  a means for ensuring it is as simple, familiar and secure to borrow, lend
or invest as it is to do your on-line banking;

o supplier partnering and development to assure; energy performance,
high quality installation, low cost and customer service excellence; and

B the capability to aggregate its customers’ energy demand and negotiate
the best energy pricing for borrowers, lenders and domestic investors.

Energy Mutual could be a commercial business, or a not for profit backed by
government to build profitable growth in the value chain.

Strategic gaps in the current state

There are five strategic gaps in the current state for Energy Mutual.
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®  Gap in process. Capability to enable domestic energy investment opportunities
to be identified, sized and traded is required.

®  Gap in process. A process to enable those looking to invest in domestic energy
solutions to find and secure best fit investment opportunities them is
needed.

®  Gap in values. High street lenders are focused on minimising default risk
rather than improving sustainability or long-term return.

®  Gap in values. 'There is a lack of personal relationships between existing
lenders and borrowers, resulting in less ownership of debt by consumers and
reduced flexibility to accommodate individual circumstances from lenders.

®  Gap in capability. Capability to present compelling business cases to
householders or potential investors to stimulate energy improvement
investment is required.

Options for change
Here we consider options to build the Energy Mutual business by:

B developing capability within existing financial businesses, or energy
value chain players;

B creating an independent subsidiary;
B buying an existing brand,;
B consortium partnering of aligned brands; and

O bringing in a new entrant or entrants.

Energy Mutual is an enabler not a lender. It is a portal that brings together
borrowers and lenders, investments and investors. Viable forms this business
might take are either (1) a portal agnostic to the propositions it promotes (eg:
Carphone Warehouse), (2) a portal for a range of companies and propositions
willing to pay for the right to be presented (e.g. Moneysupermarket.com), or (3) a
single branded outlet promoting the solutions supplied by their own value chain
(eg. Vodafone, EE, TalkTalk etc.)

A trading platform, or match maker, is a relatively simple proposition to
engineer, as can be seen by the explosion of internet dating sites. The real
challenge is not this, but the much more difficult task, of bringing together and
orchestrating a currently disparate value chain to create solutions that yield
acceptable levels of return. If there is a business case to be made then Energy
Mutual will succeed.
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To flourish it will need to develop with four distinct components:

B abrand with sufficient appeal to overcome market inertia and mobilise a
critical mass of house owners to act;

B a brand trusted by house owners looking either to invest funds, secure
funding or to trade their property’s business case;

B abrand trusted by institutional investors; and

o abrand trusted by members of the value chain.

There is no precedent in the financial services sector for any organisation to
attempt this. There are many examples of companies positioning themselves into
one or more niches, but not all four.

Insider knowledge of the strengths and weaknesses of the financial services
sector seems a pre-requisite to bring technology enabled consumer brands to
market successfully. RateSetter, Cleardebt, Folk2Folk and First Direct are all
successful examples of new businesses led by former senior banking executives
that have launched and grown innovative value propositions to create new
markets from nothing, and this should be taken into account.

To enable sound system solutions and business cases to be traded will require
Energy Mutual to marshal a single or multiple competing value chains. In the
absence of an energy systems leading brand or OEM, Energy Mutual might
cither act as the catalyst to its emergence or take responsibility to develop a
solution in its own right.

How Energy Mutual enables value to flow up and down the value chain will
affect the way it is perceived by current energy partners and the regulator. Energy
Mutual will miss an enormous opportunity if it comes to market as a slightly
adapted version of the Green Deal. Positioned correctly it could lead to a
consumer revolution as marked as mobile phone ownership, domestic broadband
uptake or the transformation in popular share ownership in the 1980’s.

An alternative solution might be for Energy Mutual to be an independent
branded outlet financed directly by every member of the energy industry to
educate house owners, enable trading and to match opportunities with solutions
and investors.

The last viable option we have considered is for a trusted consumer brand with
high street and online presence, experienced in selling financial services products
to extend their offering. Here the Post Office would most closely fit the role.

Suggested approach to transition

To get Energy Mutual trading rapidly; a value chain made up of a trading vehicle
(e.g. Go Compare), a new entrant into the market for energy saving
interventions (e.g. Energy Outcomes) and an innovative and established financial
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services brand (e.g. First Direct, Zopa) appears the most straightforward to
deploy.

® The new entrant (potentially an Energy Outcomes provider), will benefit
from the creation of Energy Mutual as a new mechanism to engage with
consumers and one which reduces consumers’ burden of securing finance.

® The ecthical finance business benefits from a targeted home energy
improvement market as part of their unique offering. This will increase their
throughput of funding and makes their brand synonymous with energy
saving. As the brand grows the need for institutional finance might reduce,
being replaced by crowd or mutual funding.

® Any of the current trading vehicles might wish to play or it might be an
opportunity to develop a new brand with modest amounts of marketing and
systems investment. Many lessons can be learned by studying BT’s 1984
“Tell Sid” campaign and other successful consumer launches since.

® Adding a fourth partner as a Community Interest Group (eg. Cambridge
Energy Saving Co-operative), might add focus both to marketing and
regional delivery capability. Having proven the model Energy Mutual might
then be scaled through other community partners, geographic vehicles or
through direct consumer marketing.

® Tocal success has been achieved in less than six months with a locally
focused peer to peer lender", focusing on Devon and Cornwall, who has
brokered £4m of investment since start-up in February 2013.

As an alternative; the not-for-profit start-up of Energy Mutual could attract
funding from a range of sources, for example, local or national government
aiming to stimulate home energy saving or installation businesses able to invest in
a potential new channel. Private individuals may also see value in investing in
the business on a crowd funding basis, as well as acting as investors in the
business cases Energy Mutual creates.

Discussions with an existing peer to peer lender and on-line portal revealed that a
new trading entity would be likely to take two years to achieve the required
financial accreditations and start trading. In contrast; a collaboration between an
existing finance portal (creating a new and joint brand), working with a partner in
a highly targeted market (either by geography or social group), could be trading
within three months. In this case the limiting factor for trading would be the
development of the marketing to reach the target sector.

4 Folk2Folk http:/ /www.folk-folk.com/
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Transition timescales and rate of improvement

For Energy Mutual to succeed. investors need to trade with borrowers, a
transaction which needs to satisfy three criteria:

9 there is an acceptable return for the investor (financial or otherwise) and
an acceptable cost of borrowing to the borrower;

O the sacrifices of difficulty to trade are minimised; and

o Energy Mutual is seen as a high quality organisation where
opportunities and investors are seen as credible and low-risk.

Return for investors is dependent on the business case and three factors have
been identified as likely drivers:

©  Financial return: From an Energy Mutual perspective the financial
return can be increased with external factors such as “Community
investment tax relief"” which effectively increases lenders return by
making them tax free for socially worthwhile projects. Where investors
take more risk (offering low interest rates based on savings potential)
options may be developed for sharing the upside with householders.

o Carbon offsetting: Consumers and businesses are beginning to
include their carbon footprint in decision making. If Energy Mutual
provided a robust mechanism for crediting carbon offsetting, whilst
promoting those who were doing so it could demonstrate significant
value to investors.

B Social responsibility: By acting as a trading platform for good causes
as well as domestic projects Energy Mutual can attract investment for
social purposes including energy improvement of a school or a day care
centre with low or zero expectation of financial return. However, care
needs to be taken that this does not dominate the key driver of mass
scale domestic business case development.

Viable business cases, with a blend of returns, will be found without technology
change and should not limit pilot launch within two years and the creation of a
viable business within five. However, developing the mass market where
domestic energy investment is the norm will take a technology enabled
compelling financial case.

Trading sacrifices include the difficulty of finding an investment opportunity or
partner and the process which needs to be followed to complete the trade.

42 CITR http://www.hmre.gov.uk/specialist/ citc_guidance.htm
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The fundamentals of the trading platform are well developed in internet banking
and peer to peer lending and the creation of a branded portal can be completed
within a year. Peer to peer lending lenders have focused on the speed and
simplicity of transactions so that individual trades can be completed in a matter
of days with straightforward standardised documentation.

Brand Credibility and Quality: Traditional banking has focused on longevity
of brand and stability. More recently agile and innovative brands and offerings
have proven that new entrants can make an immediate impact and grow rapidly®.
Setting a clear market focus and paying attention to creating, or partnering with, a
relevant brand means viable business could be established within five years.

Payback improvement will be accelerated by energy price inflation unless a
fixed price or outcomes payment is contracted; this is because the consumer has
less sensitivity to energy price with lower consumption and more of their costs
covering capital repayment. With domestic energy prices projected to increase by
1-2% above inflation until 2030, payback can be expected to improve even
without an improvement in the technical performance of the available solutions.

Cost of customer acquisition: is a key metric for banks and other contracted
businesses (mobile phones etc.) The goal is to minimise the cost to win new
customers whilst ensuring existing customers remain loyal.

A summary is shown in Table 3 as follows, but it should be noted that much
lower improvement rates are used in the evaluation tool quantification.

Table 3. Energy Mutual Transition Vectors. (potential — not used in evaluation tool)

Business System

Vector Vector

Evolution Evolution

Acquisition  cost TBC (retail bank

i 1-2
Full pilot yeats per home contrast)

Viable business 3-5 years Payback

. +1-2% per annum
. improvement
Business as usual 12 years

Source: Total Flow

43 In the peer to peer lending market 9 new start-ups in 2013 and 4 others are preparing to launch

Annexe 3: Understanding the transition




October 2014 | Frontier Economics 92

Phase Il trials: pathfinders and hypotheses

Energy Mutual hypotheses to test

Hypothesis 1: By demonstrating a business case for installation of energy saving

measures, Energy Mutual will be able to generate a diverse pool of potential

investors.

An on-line portal to showcase innovative and tried and tested business cases,
with an intuitive trading portal for investors and property owners, will set
Energy Mutual as the home of domestic energy investment.

Investors choose their risk profile and whether they want to invest in a
business or consumer proposition before committing funds to a project.

Hypothesis 2: Owner Occupiers value a one-stop-shop for arranging finance

and energy-focused refurbishment of their property from a trusted broker.

Householders who can see both a business case and personal benefits from
investment in their property will borrow to increase the value of their home,
provided the hassles of arranging installation are minimised.

If the transaction is clear and straightforward; matching the borrower with
both a source of finance and a trusted delivery partner, Energy Mutual will
grow rapidly.

Hypothesis 3: Capable installers of energy saving measures and smart systems

can grow their business rapidly with alternative routes to enable property

transformations.

Installers can prepare a convincing business case but are often unable to help
the householder find the funding that will enable the work to start.

Energy Mutual provides value for capable home improvement businesses by
matching them with investor(s) who invest in a specific business case.
Investors develop confidence in the property transformation installer’s
ability to deliver a return.

Energy Mutual gives opportunities for suppliers to invest in projects using
their technology or capability. Manufacturers provide the product and
investment for projects to stimulate the market for their innovation.

Energy Mutual pathfinder projects for Phase Il trial

We propose that the trial considers three aspects for Energy Mutual.
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Learning how to develop a localised portfolio of investable property
business cases and how to promote them to investors through the

Energy Mutual portal.

u]

identifying an innovative and capable domestic energy refurbishment
designer to prepare robust property business cases in a standard format;

investing in a broad range of property pathway surveys and proposals
with landlords and owners across the Phase II trial area;

presenting the ideas in a clear and appealing format to the property
owners and a pool of potential investors; both commercial and private;

seeking feedback on the business case appeal and any misalignment
between investors’ expectations and the offer; and

developing mitigation strategies to bridge the gap; either through
improved returns from process improvement or through temporary
subsidy.

Learning how to deliver Energy Mutual funded property
transformations with subsidised funding costs if required.

u]

from the business cases above identifying those with a compelling, or
close to compelling, proposition for the householder or other investor;

Energy Mutual matches the household with capable energy saving
measures and smart systems delivery partners and acts as the home
transformation broker;

where the consumer values the offer, but there is a bridgeable gap
between their willingness to pay and the installers target cost; SSH
programme finance (in the guise of Energy Mutual) funds the gap, with
the rider that any upside in return is to Energy Mutual’s benefit; and

where the consumer is not interested in a clear business case the
opportunity is presented to the pool of investors identified above,
identifying any gap between the investors’ expectations and the cost of
the works. The SSH programme could provide funding, but the
proposal is to do so to a level where it just bridges the gap between
current and predicted cost. Reducing the risk of devaluing energy
improvement measures.

All properties invested in in this way have additional performance

monitoring funded by SSH in order to build an evidence base for the

installation of energy saving measures.
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9.3 Community Energy

r D

Fundamentals of the business model

Community Energy focuses on engaging a local community in a competitively
priced low-carbon solution which is governed by the community, in the
community, for the community.

For continued success Community Energy will need to:

©  identify potential sites and rapidly pursue them to completion, or
deselect them with minimal costs incurred;

o partner with Local Authorities and other ‘base load” users;

©  design, specify, procure, install, operate and maintain large scale heat
and electricity generating plant and the network(s) to distribute energy;

B drive performance and cost improvement in the supply chain, including
capital equipment (heat plant etc.) and capital delivery (network pipe
laying, installation of energy saving measures); and

®  manage fuel price risk by hedging on the wholesale energy market.

To expand their network beyond the base load Community Energy must:

B Create attractive Owner Occupier propositions to generate demand for
connecting to the expanding and scaling heat network.

Future state Value Chain diagram

Figure 26 presents the Community Energy future value chain. Showing both the
‘prime mover” heat network (within the business model) and the future extension
to owner occupiers.
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Figure 26. Community Energy future value chain
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Critical success factors
We have identified a number of critical success factors:

B as a capital intensive business any reduction in capital equipment and
network installation cost has a major impact on viability;

B three groups of system suppliers have significant impact on costs
making partner selection and a match in business values crucial:

o  Plant: The large scale generation plant as the prime mover.

«  Delivery network: The pipe network laying and civil engineering
to get heat and power to homes.

« Home: The home installation of equipment and extension to
installation of energy saving measures.

o a credible brand for local authorities and other prime mover
organisations based on technical capability and assured delivery;

5 a compelling consumer brand to attract new households to join the
network as it scales;

O marketing to generate sufficiently ‘dense’ demand which avoids
disproportionate connection costs;
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B setting contracts for trading power with energy retailers or large power
users will need to be a core competence;

O partnering with the local DNO for effective connection to and
integrating with the grid to reduce network investment;

B creating distribution level electrical and heat storage;

Strategic gaps in the current state

We have identified four gaps.

Gap in systems design. Capital equipment is robust and well-engineered but
lacks a whole systems perspective to integrate fully with the grid. It is not
currently available as a wrap-around “power by the hour” service offering.

Gap in capital delivery. Heat network and installation of home energy saving
measures are too costly based on process design, labour effectiveness and
material costs. Subsidy and grant funding is needed to bridge the gap.

Gap in values. A lack of connection between the energy consumer’s use and
the source of this energy. Little understanding of heating options available
and their impact; minimal engagement in energy reduction as a result.

Gap in integration and consents. Co-ordination with planning, highways, utilities
and local groups is burdensome and time consuming.

Options for change

Here we consider options to build the Community Energy business by:

B developing capability within existing financial businesses, or energy
value chain players;

B creating an independent subsidiary;
5 buying an existing brand,;
B consortium partnering of aligned brands; and

H new entrant or entrants.

Energy retailers have experience in the UK and internationally of leading or
contributing to CHP installations and networks in partnership with the city or

local authority. Such projects can be seen as a series of one-off opportunities;

rather than a systematic approach to identification, delivery and management of

Community Energy projects. Existing energy businesses have the resources and

capital delivery processes for creating an internal or subsidiary business model,
the challenge for their values will be twofold:
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B creating the leadership of, and commitment to, cost reduction and
performance improvement in every aspect of Community Energy
delivery; and

9 developing a local consumer and community brand which gives
Community Energy desirability in the minds of the community served.
Residents of the ‘prime mover’ project are important, but the owner
occupiers who must be convinced to opt-in will be critical to success at
scale.

The closest existing business to Community Energy identified is Ener-G as a
turnkey provider of bespoke low carbon energy systems. Their brand is
technically based and acts as a supplier to the ‘base load” organisation, rather than
developing the business case itself. Cities like Malmo have developed the
required capability internally which might be spun-off as a business.

New entrants, in the form of other high calibre engineering capital equipment
providers (ABB, Rolls-Royce, GE, Siemens, Hitachi), have the systems
integration competence to drive the required technical improvement but have
not stepped forward to develop the commercial offering case as set out in the
business model canvas.

Brands from outside the energy and engineering sectors in consortia with existing
businesses may have the capability to generate consumer interest, but this is likely
to be most valuable when an existing Community Energy project is expanded.

To capture the imagination of residents might require a big personality. e.g. a
Boris Johnson, or similar, determined to carry the argument for localism, or a
personality associated with a large local population e.g. Alex Ferguson, might be
valuable to promote Community Energy.

Suggested approach to transition

For Community Energy, the core requirement is for an organisation which has
the scale and credibility to reassure the communities it serves that their project
can be delivered, will perform and has genuine community value. This reduces
the opportunities for start-up organisations and new entrants outside the energy
and engineering sectors.

The capability to make the individual business cases more compelling, through
cost and performance improvement will enable Community Energy to scale and
this makes the systems integration capability of prime importance to the model.

Tenant engagement, although less crucial, will play an important part in
convincing households that their landlord has made the right decision on their
behalf. The significance grows when owner occupiers are needed to opt in to an
expanding network.
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Drawing these strands together convinces us that a consortium approach is the
most likely to deliver a dynamic and scalable Community Energy offer.
Engineering gravitas and project management capability coupled with a
consumer brand, which has become synonymous with utility provision, could
meet the requirements of both community and the consumer. (For example BT
Community Energy powered by Hitachi). An existing energy player, creating a
new community-focused division, will have the resources and processes to link
with a technology provider with a highly respected brand, ideally familiar to
consumers. (eg: Bristol City & E-On Local powered by Rolls-Royce). If the
technology provider provides the commercial impetus to identify sites and
develop the business case the additional value of the Energy Company may
become marginal (York Community Power with Siemens Technology).

In all of these cases the local brand and community representatives should be the
governance and driving force behind Community Energy. Figure 26 shows the
technology provider as part of the extended business model but their key role is
an enabler of a wholly local solution.

Transition timescales and rate of improvement

The core heat and power technologies for Community Energy exist today. They
are well engineered elements which are built into bespoke systems. The
Community Energy model is based on an innovative configuration of CHP, heat
pumps and storage which could be piloted within one to two years with a
location where planning consent was not a barrier.

There are some significant challenges at the engineering level to create a
standardised platform of componentry which will allow a step change reduction
in cost as the heating and generation plant shifts from one-off bespoke designs to
a suite of common elements which can be connected to meet community
requirements in the initial phase and then scale at less than linear cost. In the
capital delivery element standardised work processes and improved technology
for installing infrastructure have the same high potential to deliver a major shift
in the Community Energy cost base. Experience from engineered systems and
utility delivery confirms that the bulk of benefits can be delivered within eight
years, although significant cost improvement will be seen within the first two.

The timing for Community Energy to reach mass market business as usual is a
moot point. Once the cost structures have shifted (in eight years) it should reach
a tipping point. However, the consumer market can be fickle and the point at
which the majority of a street sign up to Community Energy is hard to predict.
With education, brand appeal, political leadership and a compelling cost profile
the twenty five years to ‘business as usual’, where all viable opportunities are
developed, may be improved upon.

Although the heating technologies (CHP, GSHP) are well established;
production at scale and integration with some of the emerging heat and power
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storage systems is less well developed. This gives significant opportunity for step
change cost reduction and performance improvement with each product
lifecycle. Parallels in automotive and aerospace industries routine demonstrate
30% performance improvement, without cost penalty every seven years™.
Annualised cost improvement from enhanced manufacturing capability as the
businesses scale is mandated at 5% for automotive sub-assembly manufacturers
and is achieved by process improvement to reduce labour content of tasks™.
With lower volume engineered CHP plant we reduce the estimate to 3.5%.
Current programmes for capital delivery with network operators and water
utilities show this to be a conservative annualised saving. These figures are
summarised in Table 4 but it should be noted that much lower improvement
rates are used in the evaluation tool quantification.

Table 4. Community Energy transition vectors (potential — not used in evaluation tool)

Busi .
usme_ss Vector System Evolution Vector
Evolution
. +30% 7
Full pilot 1-2 years System 30% every
performance years
Viable business 8 years
. System cost +3.5% per annum
Business as reduction
20 years
usual

Source: Total Flow

Phase II trials: pathfinders and hypotheses

Community Energy hypotheses to test

® Hypothesis 1: Owner-occupier demand for Community Energy can be
generated from a local base-load system and a compelling local brand:
©  linked to a community focal point — school or community centre; and

B backed by a trusted and appealing consumer brand investing in
cooperate social responsibility (CSR).

® Hypothesis 2: The cutrent need for subsidy of Community Energy
networks can be eliminated with industrial systems design to target cost:

4 Total Flow Itd. Product & Process Design Case Study — Delphi Automotive - 2007
4 Total Flow Itd. Product & Process Design Case Study - Autoliv 2002
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B streamlining capital delivery with standardised processes and lean
systems design; and

B combining heat network installation with other utility renewal enables a
step-change in network delivery cost.

Hypothesis 3: Existing energy retailers could play a lead role in a
Community Energy consortium if they realign their business values; the
consortium needs to align behind the goal of lowest system cost as a guiding
principle.

Community Energy pathfinder projects for phase Il trial

We have identified two aspects of the Community Energy model that it
would be particularly useful to trial.

Developing options for an existing energy/heat network to improve
and expand a current system and create an enhanced consumer
offering.

9 identifying a location with potential and ambition to scale an existing
network and play a larger role in local energy infrastructure;

o working with community groups to develop added value consumer
propositions for energy tariffs, installation of energy saving measures
and smart controls (HEMS);

9 developing links with local DNO to understand strategic power
network challenges and synergies from heat plant and network
installation; and

B creating a proposal for existing network expansion and upgrade; use as a
draft template for the SSH demonstration community heat network.

Developing options for a scalable SSH demonstration Community
Energy network integrated with infrastructure renewal.

©  identifying a local authority and/or social landlord with a location that
has potential for a large scale (1000+ home) Community Heat network
with an identified base-load (= 200 homes), suitable for a scalable CHP
and GSHP system. Key selection drivers:

« an opportunity to build on existing or emerging community spirit;
with an ambitious Local Authority keen to implement a network;
« a mix of household tenures (social, private landlord and owner

occupier), demographics and house types at medium or high
density;
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« DNO links for power export and network partnership; and

« Potential for infrastructure synergy for renewal or upgrade (water,
power, sewage, data services, gas, road surface).

©  developing a top level strategic scheme for roll-out from the base-load
to cover adjacent owner-occupier streets;

B selecting technology and delivery partners with experience, but crucially
with ambition to deliver a quality system at an affordable cost;

©  marketing the community project and enable local residents to engage
off-plan; and

©  planning the development of the community infrastructure to deliver
the Base-load development, as a minimum, within the SSH timescales.

9.4 Power Buffer

\

Fundamentals of the business model

Power Buffer is a business-to-business provider of permanent or temporary
electrical storage capacity. The technology has three distinct benefits:

B it smoothes load spikes on critical assets to avoid network overload,;

B it acts as a safety backup to cope with planned and unplanned outages;
and

©  when not being used to assure network resilience Power Buffer is able
to trade flexibility services from its storage capacity.

For success the Power Buffer business model must:

©  provide a valuable service to DNOs for improved network resilience
and avoided/postponed infrastructure investment;

Annexe 3: Understanding the transition



October 2014 | Frontier Economics 102

B agree the financial value and basis of payment for the service;

9 design, procure, deploy, maintain and upgrade power storage solutions
tailored to the specific needs of each customer;

B develop cost-effective and low-maintenance technical solutions which
can be installed at customers’ sites with minimal space and disruption;

B offer a range of contract types to appeal to different customer needs;

m]

meet regulatory requirements and create a trading capability for selling
power profitably to external customers.

Future state value chain

Figure 27 describes the value chain for Power Buffer.

Figure 27. Power Buffer future value chain
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Critical success factors

We have identified six critical success factors:

a highly responsive, reliable and cost effective mechanism for levelling
network load;

a robust and transparent contract for profitably providing resilience to a
DNO or System Operator on a managed service, or pay per use basis;
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B for energy trading: Sale price must be 2 Charging price + efficiency
+ required return (based on asset and installation WACC, plus
operating cost and profit);

B a straightforward mechanism for trading power with energy retailer and
other power users, on a regular or spot trading basis;

B a partnership with technology providers to refine Power Buffer
capability in line with customer needs and continually improve the
system and cost performance of the storage technology; and

B an ability to identify opportunities to extend the market to different
scale (domestic or transmission storage) or as temporary network
capacity.

Strategic gaps in the current state

There are three key strategic gaps.

®  Gaps in regulatory clarity. A DNO will be able to own and operate a Power
Buffer as an alternative to netwotrk reinforcement. However, under current
regulations it will not be allowed to trade energy from this Power Buffer.

®  Gaps in technology and manufacturing maturity. 'This is an emerging and rapidly
developing market and innovative technical solutions are being tested. As a
result it is currently unclear which solution is best matched to a situation and
manufacturing capability is not yet developed to deliver at scale.

®  Gaps in capital delivery capability. Large scale electrical storage technology is at
the prototype stage. As a result rapid, low-cost deployment methods have
yet to be developed.

Options for change
Here we consider options to build the Power Buffer business by:

B developing capability within existing financial businesses, or energy
value chain players;

O creating an independent subsidiary;
©  buying an existing brand;
B consortium partnering of aligned brands; and

©  Bringing in new entrant or entrants.

Storage technology developers and manufacturers may be best placed to develop
the Power Buffer business model. Large power asset providers (Hitachi,
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Siemens, GE) have the scale of resources necessary to industrialise product and
process and will already have working relationships with DNOs to understand
their technical and business requirements.

With more innovative new entrant technology businesses there may be reluctance
from the networks to back a solution which doesn’t have the scale of one of the
aforementioned brands. For emerging technologies to scale they may need to be
acquired by a large power asset business and be offered as part of a portfolio of
products (to fund the industrialisation of the product as well as access to the
market). To enable the acquired business to continue to innovate it may be best
served being kept as a separate R&D unit with the autonomy and resources to
develop leading technology and lower cost solutions.

Large energy users will also be attracted to an established industry player; unless a
new entrant offers a compelling cost or technology and service proposition.

A consortium approach may have value for solutions which require complex civil
engineering works, in contrast to plug and play installation. These are most likely
for heat storage solutions, or those operating at larger than distribution network
scale.

Energy retail businesses have the trading expertise to manage the Power Buffer
model and established links with DNOs. They would need to acquire the
technical expertise to design and deploy solutions and it may be questionable
whether providing solutions to the DNO is part of their core business. Offering
the Power Buffer solution to their larger business customers would be a good fit
and added value service from energy retailers.

Suggested approach to transition

In an area of rapid technology innovation Power Buffer needs to guide
customers to the most appropriate solution from their range; rather than
promoting a single technology (unless it is confirmed as a universal solution). If
Power Buffer is not the technology provider; it will require the engineering
resource to keep abreast of innovation and review the most suitable suppliers.

This steers us towards Power Buffer being an independent subsidiary of a major
power engineering group: The heritage and access to R&D resource provides
technical leadership, but its independence will ensure that Power Buffer is not
only inward looking for technology but has free rein to scan the market for
innovation.

Technology businesses at this scale are likely to be used to capability contracting
(power or storage by the hour rather than asset ownership) which will provide
the requisite options for customers. The brand and existing link to DNO
customers will also be an asset.

The challenge to be put to the technology subsidiary model is that of target cost
and performance: Engineering led organisations tend to be heavily focused on
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the product performance. Investing in systems integration capability from higher
volume aerospace or automotive sectors will support the industrialisation of both
manufacturing and design processes and instil the target cost mentality to match
the engineering excellence.

Transition timescales and rate of improvement

The Power Buffer transition is predominantly technology led: Once the
solutions are selected business model viability and profitability becomes a
function of scale and the rate of improvement in both storage performance and
cost.

A range of technologies are currently being deployed as pilots at a variety of
scales, so a working pilot within two years seems likely.

A viable business will be achieved when a combination of the following hold
true.

® The cost and performance of Power Buffer improves to a point where its
deployment is more attractive than increasing network capacity. This makes
the business viable based on network resilience alone.

® Power Buffer cost and performance make it viable to trade with power with
minimal buy and sell price differentials.

® The mismatch between generation capacity and demand increases the spread
between Balancing Market ‘system buy’ and ‘system sell’ price to an extent
that large scale trading with Power Buffer is cost effective.

The evolution of Balancing Market pricing is difficult to predict.

The current cost of technology is too high to be viable, although some analysts
project a 1% cost reduction per annum™®. This looks unambitious in comparison
with Lithium-ion battery cost reduction of 9.9% per annum from 1998 -2005,
and 5.4% per annum from 2002 — 2005.". Taking a more cautious view based on
longer established technology we suggest Power Buffer costs will reduce by 5%
per annum. With a second generation of the technology after seven years; a 20%
improvement in cost pet MWh/MW stored is also anticipated.

This should give a viable business at the second generation, with only a minor lag
until Power Buffer becomes a mainstream solution. The gap to ‘business as
usual’ is smaller than other models as a result of the much smaller (and non-

46 EA Technology et al (2012), Assessing the Impact of Low Carbon Technologies on Great Britain’s
Power Distribution Networks

47 an evaluation of cutrent and future costs for lithium-ion batteries for use in electrified vehicle powertrains
David L. Anderson, Duke University 2009.
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consumer) customer base who will need less convincing once the concept is
proven.

A summary is shown in Table 5 below but it should be noted that much lower
improvement rates are used in the evaluation tool quantification.

Table 5. Power Buffer Transition Vectors (potential — not used in evaluation tool).

Busmgss Vector SySte“.“ Vector
Evolution Evolution
. +200
Full pilot 1-2 years System 20% every 7
performance years

Viable business 8 years

System cost

Business as reduction
12 years
usual

+5% per annum

Source: Total Flow

Phase II trials: pathfinders and hypothesis

Power Buffer hypotheses to test

Hypothesis 1: Power Buffer can play a significant role in levelling
localised/regional network load to improve network reliability and defer
investment.

B Where local distribution networks are running at or near capacity;
sudden demand spikes may trip network points to fail.

O With Power Buffers to level netwotrk load; the same distribution
infrastructure can supply greater total power to end consumers without
cabling and node investment.

Hypothesis 2: Localised generators (Community Energy) and large power users
will benefit from Power Buffer capability to manage energy import export.

o Community Energy generates power for export and values Power
Buffer capability to store and feed into the grid at peak times to
maximise export revenue.

B Large power users may also have generation capacity and will value
Power Buffer capability to store electricity to avoid peak pricing and
network charges.

Hypothesis 3: The transmission network benefits as Power Buffer smooths
DNO network load and reduces the need for short term peaking capacity.
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Contrast current DNO/TNO flows and peaks with modelled flows
using Power Buffers across the DNO. From this the reduction in
network balancing activity can be predicted and the impact of more
levelled network load on peaking capacity and cost can be quantified.

Hypothesis 4: Where the local network has intermittent renewable generation

capacity Power Buffer will aid the balancing of generation and demand.

u]

For solar installations Power Buffer will be able to store midday peak
generation for feeding back to supply evening peak demand.

With less predictable wind output mote sophisticated store / hold /
export algorithms for Power Buffer will be required.

Power Buffer pathfinder projects for Phase Il trial

It will be useful to trial two aspects of Power Buffer.

® Reviewing a current electrical energy storage facility to establish the
minimum sustainable OPEX and CAPEX. This will involve:

]

working with a current an existing electrical energy storage facility to
identify performance characteristics, operating, capital and capital
delivery costs as a baseline for future systems;

reviewing each element with a design to target cost approach and
establish an evolved future cost model for Power Buffer across scales of
storage;

taking the greatest opportunities and work with manufacturers or capital
delivery teams to design a future state and transition path to deliver
target cost; and

creating a proposal for existing storage facility expansion and upgrade;
use as a draft template for the SSH demonstration Community Heat
Network.

® Identifying the best option to deliver a Power Buffer solution within a
Community Energy model, large power user or distribution level

generator. This will involve:

]

as part of a Community Energy Phase II trial; exploring alternatives for
incorporating Power Buffer technology at sufficient scale to support
both DNO and Community Energy needs;

for the DNO; sizing and connecting the Power Buffer to level existing
network load irrespective of Community Energy operation;
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o for Community Energy; designing the Power Buffer to have sufficient
capacity to trade based on modelled heat demand and peak pricing;

B for capacity which is common to both requirements creating a shared
asset and for specific needs create independent, but connected assets;

o developing the capability to control / operate the Power Buffer as a
solely DNO facility, a Community Energy facility or a hybrid facility;
and

B identifying the cost and operating challenges to establish the viability of
a hybrid Power Buffer for DNO and generator balancing.

9.5 Common themes

The following common themes emerge from the business model reviews above.

5 Value Chain players need new Resources, Processes and Values to
participate in the future business models. They will need to evolve,
acquire, collaborate or create them from scratch; or risk extinction.

o Consumer engagement is important to shift attitudes: Attention to
relevant business branding will support this. Business and their
propositions must attract consumers not sell them products.

o Technology is developing rapidly —industrialisation to reduce cost is
as important as improving technical performance.

5 Synergy through collaboration outside the immediate offering will
be important— between business models and external value chains.

o A shift of responsibility for risk is required— away from the
consumer taking the risk of fuel price, technology performance and
effective operation to the energy and systems provider.

Value Chain players need new Resources, Processes and Values

We first look at alignment of resources, processes in value chain organisations.

There are significant resources within current energy businesses in terms of
technical capability, capital assets and access to investment capital to deploy
in new business models. New entrants may face a challenge to raise the
resources for investment, with competitive pressure from large incumbents,
but their agility and lack of legacy thinking may give them an edge.
Regulation should encourage investment based on innovation and
long-term return rather than rewarding incremental improvement of
the status quo.
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® In operational processes (from billing and system maintenance through to
capital delivery), current business processes have proven robust and
delivered a reliable energy system. However the effectiveness of delivery
processes has huge scope for improvement:

B at domestic level for installation and general building work;
B capital delivery of new plant (Community Energy and Power Buffer);

B across all utilities for installing or upgrading cabling and pipework etc;
and

B potential in operational processes is less marked, but worth pursuing.

® Current business values have a good fit with meeting the requitements of
safety and other regulation, but are generally less well aligned with consumer
requirements. For the selected business models evaluated, in all but Power
Buffer there is a need for a broadening of consumer focus and a strong
and credible brand for the business models to take off*.

Consumer engagement is important to shift attitudes

To achieve a low carbon energy system there is a need to influence a significant
proportion of 26 million household bill payers to change the way they use energy.
This need not be a dramatic shift in lifestyle, but could be technology and
supplier enabled with creative new value propositions.

A drive to raise the profile of energy and its impact is needed to encourage
consumers to engage to the same level (or better) than achieved for waste
recycling. This could be top-down from Government, but creative consumer
brands (eg: the M&S Plan A House, Rolls-Royce Community Energy) are likely
to gain more traction. Combining approaches could be devastatingly successful.

Technology is developing rapidly

The technical performance and cost of new and evolved solutions will have a
major impact on consumer acceptance. Technology will develop most rapidly
with competitive pressure and an on-going market need, based on a
minimum technical performance and a maximum target cost. Where the gap
between current and required performance is wide, subsidies can be used to
bridge the gap, but changes in support need to be gradual and clearly
signalled to avoid businesses exiting the market.

48 Some niche players have set themselves apart to align values with consumer segments and large
players have aimed to improve their consumer standing getting involved in community projects.
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Synergy through collaboration outside the immediate offering

In capital delivery and utility provision in particular there is significant potential
from shared programmes. As an example: typically 80% of pipe and cable laying
costs are in the access trench digging and reinstatement. The vast majority of
these can be shared by laying multiple utility networks at the same time.

Identifying and exploiting these synergies has potential to create a shift in the
viability of marginal businesses and specific business cases.

Alignment between sector regulators will be necessary to enable, and encourage,
effective an appropriate asset sharing.
Transfer of Responsibility and Risk

In most instances currently consumers take the full risk of fuel price variation,
domestic technology performance and their personal (in)ability to optimise their
energy consumption. The first energy provider willing to offer its customers
a mechanism for offloading the risk whilst still saving them money has an
opportunity to create a disruptive offer and shift the market dramatically.

Figure 28 summarises the common themes.

Figure 28. Common themes for business model transformation
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Summary

Transition Vectors

To give an indication of the transition path for the four core business models; an
assessment was made of the time it is likely to take to get the business model to
pilot, viable business and ‘business as usual’ or maturity.  This assessment is
based on technical potential, in contrast to the evaluation (Annexe 5), which is
based on likely uptake given costs and customer willingness to pay.

Defining maturity or ‘business as usual’ was most problematic and so individual
definitions are included in Figure 29.

Figure 29. Transition vectors for business models*’
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Our assessment is that all business models can developed to a Pilot project
within two years making all viable for the SSH Phase II trials.

Business model viability is estimated based on a mix of technology
development / cost reduction needs. The low technology and low start-up
requirements for Energy Mutual indicate it can get to market eatliest.

4 In contrast to our modelling of commercially viable uptake using the evaluation tool, this shows the
potential for the transition to new businesses, assuming costs barriers can be overcome.
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Energy Outcomes: Could be made available to all consumers within ten years:
This does not mean that Outcomes provision will necessarily dominate the
market, but that it will be accessible to all who are attracted.

Energy Mutual takes longer to mature to a point where it becomes a
commonplace alternative to established lenders for ‘business as usual’. The goal
is to get to a point where every home which has a viable business case for
installation of energy saving measures will have an investor to enable it.

Community Energy: Takes the longest to fully mature (with all potential sites
exploited) as a result of the major infrastructure change required across all dense
urban populations. In addition the significant consumer engagement required for
owner occupiers as the networks expand.

Power Buffer: Requires significant technology development and industrialisation
to reach business viability, but with a narrow customer base it is likely to shift
rapidly to maturity soon afterwards.

Performance and cost evolution

Any industrial or transactional process can be improved or developed with lean
thinking and continuous improvement methodologies. The rate and magnitude
of change is dependent on the level of maturity of the existing processes and the
complexity of current processes:

B the less mature the product or process the greater the potential for and
rate of improvement; and

o the more complex the process (number of components and
transactions) the greater the improvement potential.

Where there are multiple hand-offs between businesses across the value chain
there is a risk profit on profit and reduced consumer value. This is a result of a
lack of maturity of the supply chain where suppliers aim to maximise short term
profit (through high margins) rather than collaborate across the value chain to
achieve a target cost which grows the overall market. Supermarkets and
Automotive OEMs are adept at minimising profit on profit whilst aiming to
ensure the supply chain players remain sustainably profitable.

Experience from advanced industrialised sectors (automotive, electronics and
aerospace) shows that at every new product lifecycle (eg: new vehicle model)
there is a step change in performance and cost. While, with a supply chain
focused on simplification of process and elimination of waste, additional year on
year cost savings are achievable.

The assessments made in Figure 30 are based on contrasts with products of
similar complexity and at similar stages of their product innovation and
development. It is important to note that these are improvement rates achieved
in other equivalent industries and are not a given for the four business models.
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As a result this improvement potential has not been factored into the quantitative
evaluation tool runs. If similar levels of improvement capability can be achieved
the viability and profitability of the business models will be greatly improved.

Figure 30. System evolution potential (not used in evaluation tool)

System Evolution

Performance Cost
Improvement Reduction

En ergy Outcomes 30% every 7 years | 4% saving per year

Reduced Acquisition 4% increase in
Energy Mutual Cost (TBC) return per year

O VA ST )Y  30% every 7 years | 3.5% saving per year

Power Buffer 20% every 7 years | 5% saving per year

Source: Total Flow

To achieve such levels of improvement there needs to be an internal or external
driver to push for change; coupled with a depth of product and process
improvement capability.

The following Annexe explores the policy and regulatory factors which have the
potential to impact the evolution and impact of the selected business models.
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Annexe 4: Developing solutions: Policy
context and transition

This annexe describes the main features of energy policies, market arrangements
and regulatory frameworks required to deliver the six business models in the
context of a smart energy system.” For each of the business models in turn, we
examine the policy, market arrangement and regulatory requirements and we
describe the path of transition to these policies.

High level policy requirements

The ETT have described a smart energy system as a system that is:

5 based on consumer requirements for energy based services, and also
meets UK climate change targets;

B incorporates power, heat, transport and the energy infrastructure;
5 includes energy demand, supply, delivery and storage; and

: 51
B integrates energy control and management across the system”.

Therefore a future smart energy system must develop from today’s system™ to
meet UK climate change targets and will integrate energy control and
management across the system. This section introduces the high level policy
requirements that have been identified, while later sections look into the specific
policies affecting each business model.

Meeting climate targets

Extensive work on the policy requirements for meeting UK climate targets has
been published by DECC and the Committee on Climate Change™.

These highlight several key requirements for policy actions of relevance.
® Heating. To allow catbon targets to be met, buildings will need better

insulation, and consumers will require more energy-efficient products while
obtaining their heating from low carbon sources.

50 Hybrids do not add any extra policy requirements, so these are not assessed here.
51 ETT (2012) Request for Proposal: 1 alue Management and Delivery
52 In Part 1 of WA4, we looked in detail at today’s energy system. Frontier Economics and Total Flow

(2013), WP 4.1.Characterisation of the current energy value chain
3 For example: DECC (2011) Carbon Plan, Committee on Climate Change (2010) Fourth Carbon Budget
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Low-carbon heating technologies such as heat pumps are currently
more expensive than the incumbent options. A carbon price applied to
gas and heating oil or subsidies on the low-carbon alternatives are
required for rollout to be successful. Government’s Renewable Heat
Incentive is aimed at delivering this required support to 2020. Further
support may be required beyond then. On a per kWh of heat produced
basis, the RHI provides an incentive six times greater than the incentive
that would be provided by an economy-wide carbon price (at DECC’s
projected level)™.

A range of policy reforms will be required to support the roll out of
district heat. These are discussed further below in the context of the
Community Energy scheme.

Energy efficient investments (e.g. cavity wall insulation) often save
consumers money. However, there are barriers to their adoption.
Schemes to reduce hassle and upfront costs are required. For example
the Green Deal removes the upfront cost by spreading the costs of
energy efficiency improvements over multiple years.

Other energy efficient investments (e.g. solid wall insulation) are not
economic for consumers, particularly in the absence of a carbon price.
For investments in these areas to take place, subsidies or other
incentives will be required.

® Electricity sector. The electrification of heating, transport and industtial

processes may increase average electricity demand by between 30% and

60%.” To meet 2050 targets the electricity sector needs to be almost

completely decarbonised.

u]

Low-carbon generation is currently more costly than fossil-fuelled
generation, especially when the externality from the carbon emissions
from conventional plants is not factored in. This means a stable long
term carbon price and/or subsidies for low-carbon generation will be
required. Government’s Electricity Market Reform programme is aimed
at putting this support in place.

Some low-carbon plants are at an early stage of maturity. For example,
Carbon Capture and Storage (CCS) has not yet been demonstrated at
scale, and many renewable technologies are largely untried. To help
bring these technologies to market, investment in development and

54

DECC (2013) Carbon 1 aluation
DECC (2011) Carbon Plan
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demonstration is required. Government is currently active in this area —
for example £1 billion has been set aside to support CCS.

10.1.2 Integrating energy control and management

10.2

At present, infrastructure to integrate energy control and management across the
system is not in place. For example, most household metering of electricity is
dumb. This means household consumption cannot be monitored in real-time.

Energy retailers have a requirement to roll out smart meters to all domestic and
SME customers by 2020. This is the first step to allowing integrated energy
control and management across the system.

Energy Outcomes

Four main barriers need to be overcome for Energy Outcomes to be introduced.

® Ofgem plans to limit the range of tariffs that energy retailers can offer
households.

5 Barrier. Ofgem published a consultation on its Retail Market Review
domestic proposals in June 2013. Its final proposals include a
requirement that energy suppliers limit the number of core tariffs that
they offer customers, and that they make these tariffs more comparable
between different suppliers.” These restrictions may act as a barrier to
introducing a model which charges customers based on outcomes (e.g.
comfort level) rather than inputs (electricity and gas used).

o Policy enabler. An exemption to the Energy Outcomes business
model provider would remove this barrier. This exemption could be
based on the business model provider offering a bespoke service over
and above electricity and gas supply, requiring more differentiated
pricing between different households.

® The business model provider may face regulatory constraints on its
ability to impose early exit fees.

o Barrier. When setting early exit fees for customers choosing to end the
contract before the five year period is complete, the business model
provider must adhere to Ofgem regulation around setting charges for

56 https://www.gov.uk/smart-meters-how-they-work
57 See Ofgem, 2013, The Retail Market Review — Statutory consultation on the RMR domestic
proposals, available at:

http://www.ofgem.gov.uk/Markets/RetMkts/rmr/Documents1 /The%20Retail%20Market%20Re
view%20-%20Statutory%e20Consultation%200n%20RMR%20Domestic%20Proposals.pdf.

Annexe 4: Developing solutions: Policy context
and transition


https://www.gov.uk/smart-meters-how-they-work
http://www.ofgem.gov.uk/Markets/RetMkts/rmr/Documents1/The%20Retail%20Market%20Review%20-%20Statutory%20Consultation%20on%20RMR%20Domestic%20Proposals.pdf
http://www.ofgem.gov.uk/Markets/RetMkts/rmr/Documents1/The%20Retail%20Market%20Review%20-%20Statutory%20Consultation%20on%20RMR%20Domestic%20Proposals.pdf

October 2014 | Frontier Economics 117

energy supply contracts. This regulation allows Ofgem to consider the
fairness of charges, and unduly onerous terms and conditions are
prevented.” However, the overall contract with the consumer will also
cover other elements (e.g. energy management, installation of energy
saving measures) not directly relating to energy supply, potentially
introducing complexity over which terms fall under the energy supply
regulation.

o Policy enabler. Regulation of charges such as early exit fees protects
consumers and it is therefore undesirable to change this. In any case, the
business model provider is likely to find that providing customers with
clear and fair exit fees is necessary to attract customers.

It may not be possible to hedge energy costs over the five year
contract period given current wholesale market liquidity levels.

o Barrier. Currently five year contracts to hedge power prices are not
traded, and more medium term (two to four year) contracts have
relatively low liquidity levels.” This acts as a barrier to hedging energy
costs over the five year contract period.

5 Policy enabler. Ofgem has been consulting on regulatory changes that
could increase wholesale electricity market liquidity. Its proposals in
June 2013 included new generation licence conditions for large energy
generators. These conditions would require large generators to publish
the prices at which they buy and sell wholesale electricity up to two
years in advance and to trade with smaller market participants at these
published prices if requested.”” These measures could increase liquidity
by enabling better market access for smaller participants, which is likely
to result in increased forward trading volumes, as these participants are
less likely to be vertically integrated and may therefore have a greater
need for wholesale trading. However, these proposals alone may not be
sufficient to make five year futures products available.

58

59

60

See Ofgem, 2013, The Retail Market Review — Final domestic proposals, available at:
http://www.ofgem.gov.uk/Markets/RetMkts/rmtr/Documents1/The%20Retail%20Market%20Re
view%20-%20Final%20domestic%20proposals.pdf.

Based on Bloomberg data, and Ofgem, 2013, Wholesale power market liquidity: final proposals for a

‘Secure and Promote’ licence condition, available at:

20120613.pdf.

See Ofgem, 2013, Wholesale power market liquidity: final proposals for a ‘Secure and Promote’
licence condition.
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® Returns from investments in energy saving measures and adopting
low-carbon heating technologies can be low.

o Barrier. This may act as a barrier to households switching to the
Energy Outcomes model at the rate required to meet climate change
targets. In addition, barriers unrelated to the upfront costs may prevent
consumers from taking up these measures (e.g. hassle, a lack of
awareness, lack of confidence in the technology, and so on).

o Policy enabler. Subsidies and the extension of carbon pricing to
include gas and heating oil may be required to improve the returns to
investments in energy saving measures. The Government has
introduced a number of new policies aimed at increasing demand for
energy saving measures (including the Green Deal and ECO), and time
is needed to evaluate their success. Once this is done, it should be
apparent what, if any, further policies are required.

Table 6 summarises these barriers and assesses the importance of each and
describes the policy path to transition for Energy Outcomes.
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Table 6. Barriers to the energy outcomes business model

Policy, regulatory and market Assessment of the magnitude of each

arrangement barriers barrier

Number of domestic energy tariffs High — restrictions on the number of

tariffs could prevent the energy outcomes
pricing model from being applied.

Restrictions on imposing early exit Low — regulation of early exit fees is

fees

unlikely to prevent the provider
recovering their costs if the contract is
cancelled.

Ability to hedge over a five year period High — five year hedging contracts are

currently not traded, and liquidity levels
are low for more medium term contracts.

Returns from investments in energy Medium — this is already targeted by

saving measures can be low

some policy measures (e.g. the RHI and
Green Deal), but more may be required
to encourage sufficient uptake.

Source: Frontier Economics

Energy Mutual

We have identified four main barriers to the implementation of Energy Mutual.

Returns from investments in energy saving measures can be low.

u]

Barrier. As with Energy Outcomes, It may be difficult to find energy
efficiency investments that provide a sufficient return for private
investors.

Policy enabler. See the corresponding section for the Energy
Outcomes model.

There is a lack of information on the returns from investments in
energy saving measures.

m}

Barrier. Investments may be seen as more risky than they are because
of a lack of information.

Policy enabler. Credible information on outturn benefits from
investments in energy saving measures could be made available. This
could be driven by industry or Government and could come from the
data being collected as part of the implementation of the Green Deal.
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The platform provider must be licensed and adhere to financial

services regulation.

m}

Barrier. It may be costly to comply with regulation, and compliance
may restrict the set of eligible lenders or borrowers that could use the
platform. Requirements on the Energy Mutual business model provider
include credit licensing from the Office of Fair Trading and registration
with the Office of the Information Commissioner.

Policy enabler. This regulation is desirable to protect lenders and
borrowers and is unlikely to be removed. However, a process of
simplification of compliance rules for smaller financial entities, of which
Energy Mutual may be one example, may be something that
Government would wish to see more generally.

Investors require sufficient returns or protection on their investments.

]

Barrier. If no protection is provided for invested funds against a
borrower being unable to repay a loan or the collapse of the Energy
Mutual platform, or returns are not competitive relative to similar
investments that are protected, investors may be put off using the
platform.

Policy enabler. The business model provider itself could overcome the
risk associated with individual borrower default, by making provisions
to be able to offer a guarantee to investors, for example as in the case of
the Zopa peer to peer lending site.”” However, the wider risk of the
provider itself defaulting could only be removed through Government
providing a guarantee to investors that they could recover their funds in
such a case of. This would be likely to require a state aid exemption
unless the business model provider was authorised by the Financial
Conduct Authority (FCA) or the Prudential Regulation Authority
(PRA), then investors could be protected under the FSCS. However,
this may not be compatible with the peer to peer lending model.
Alternatively, the return provided could be increased through the
adoption of a tax relief similar to the community investment tax relief
(CITR) scheme which allows investors to offset tax liability while
earning interest or dividend on their loans. However, the current CITR
scheme provides companies rather than individuals with the
investments, and therefore changes would have to be made to the CITR

Zopa operates a ‘Safeguard Fund,” through which investors can get back their money plus interest in
the event of default by a borrower. This is funded using part of the fee charged to borrowers when
their loan is approved, and the fund is held in trust by a not-for-profit organisation. See:

http://uk.zopa.com/lending/lend-money-safely.
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scheme in order for it to be applicable to the Energy Mutual model.

State Aid legislation may prevent the tax relief from being extended. *

Table 7 summarises the barriers to the Energy Mutual business model and

assesses their magnitude.

Table 7. Barriers to the energy mutual business model

Policy, regulatory and market

arrangement barriers

Role of policy support in ensuring
sufficient returns

Assessment of the magnitude of each
barrier

Medium — The platform is likely to fail if
projects do not have sufficient returns to
attract investors or households installing
the measures however this may still be
possible absent further Government
intervention.

Investments may be seen as being of
higher risk than they are given a lack
of information on returns from
investments in energy saving
measures

Medium — This may deter investors from
providing funds to the platform but
information from Green Deal investments
should help.

The platform provider must be
licenced

Low — licence requirements have not
posed a barrier to existing peer-to-peer
lending facilities

Investors require sufficient returns or
protection on their investments

High — whether the returns will be
sufficient to attract investors, or whether
the model would survive default of a
provider, needs testing in the market.

Source: Frontier Economics

Community Energy

We have identified a range of barriers and enablers for Community Energy.

® There is a lack of recent UK experience of district heat schemes.

5 Barrier. There has been limited recent experience of installing district
heating networks in the UK: 85% of small networks, 50% of medium

02 European Commission,

http:
ure/su

ort_mig 0002.

Community
erawatch.jrc.ec.europa.cu/erawatch/opencms/information/country pages/gb/su

Relief, 2012,

ortmeas

Investment Tax
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networks and 70% of large networks were built prior to 1990.” There
are barriers related to this lack of experience, for example, developers
have identified a lack of accepted contract mechanisms as a barrier to
development.

5 Policy enabler. Government could act as an enabler, for example by
providing resources that could be used when developing the case for the
community energy business model, or providing a platform to match
developers with community groups. Other policy enablers could include
sharing more UK specific information on best practice in developing
and implementing district heat schemes, for example as has been done
for London via the ‘District Heating Manual for London,” which
includes guidance on planning and contracts. The government opened a
Call for Evidence on Community Energy in June 2013, and new
measures may result from this.

® There is uncertainty around the economic and technical potential for

district heat schemes such as Community Energy in the UK®.

o Barrier. There is currently a lack of UK evidence for scoping potential
areas for heating networks.

o Policy enablers. There is scope for Government to sponsor research in
this area to provide the scoping that is required. Existing enabling
actions include the publication of a UK CHP Development Heat Map
by DECC,” which shows heat loads from different sectors (e.g.
domestic, commercial offices) at a highly granular level. In addition to
this, further Government-sponsored feasibility work to identify the rates
of return associated with different district heating projects could help
enable developers to identify viable locations for heating networks, and

64

65

66

DECC, 2013, Summary evidence on District Heating Networks in the UK, available at:
https://www.gov.uk/government/publications/summary-evidence-on-district-heating-networks-in-

ARUP for Greater London Authority, 2013, District Heating Manual for London, available at:
http://www.londonheatmap.org.uk/Content/uploaded/documents/DH Manual for I.ondon Fe
bruary 2013 v1.0.pdf.

DECC, 2013, Community Energy Call for EBvidence,
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/207920/commu

nity energy call for evidence.pdf.

See the Committee on Climate Change, 2012, Meeting the Carbon Budgets — 2012 Progress Report to
Parliament, which finds that more evidence is required on the potential for district heating; and
Richard Rugg, Utility Week, 24 May 2013, Getting Warmer, which finds that there are difficulties
identifying feasible projects and developing the case for them, as well as barriers around structuring
projects and technical complexity.

http://chp.decc.gov.uk/developmentmap/
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the scope for expansion. This could also help determine where rates of
return are sufficient for networks to be introduced by private
developers, and where local authorities (who may be able to access low-
cost finance and therefore accept lower rates of return) must be
involved for a network to be viable.

® The costs of heating networks are high in the UK.”

u]

]

Barrier. In some cases, Community Energy will not be able to compete
with alternative heating systems.

Policy enablers. The application of an economy-wide carbon price
(including on gas and heating oil) or subsidies may be required for
widespread uptake of Community Energy schemes. Some funding is
already in place. The government announced in 2013 that it would make
£9 million of support available for local authorities to launch district
heating networks®”. Additional policy support includes the Renewable
Heat Incentive (RHI) where the heating network heat supply is from an
eligible installation and Energy Companies Obligation (ECO). There are
also policy measures to support CHP installations, for example via
exemption from the Climate Change Levy (CCL), and through
additional support from the Renewables Obligation for installations
fired by biomass or waste.

® Heating networks are associated with high installation costs resulting
in lengthy payback periods, potentially of around 20 years.”

u]

Barrier. Developers can have difficulty accessing finance for viable
heating networks.

Policy enablers. One policy enabler could be provision of tax breaks
to developers, and increased partnering with local authorities who may
have lower finance costs. Funding by Government, as described above,
also helps to reduce this barrier.

68

69

70

Péyry and Faber Maunsell (2009), The potential and costs of district heating networks, A report to the
Department of Energy and Climate Change

This is supplemented by an additional £1 million for Manchester, Nottingham, Sheffield, Newcastle
and Leeds to develop heating networks. Given that local authorities are often heavily involved in
developing heating networks, (e.g. through private sector partnerships) this is a key enabler for the
community energy model. Cogeneration & On-Site Power Production, 2013, IDEA applands UK
Department of Energy and Climate Change for heat strategy, hitp:/ | www.cospp.com/ news/2013/03/29/ idea-
applands-ufk-department-of-energy-climate-change-for-heat-strategy. html.

DECC, 2013, The Future of Heating: A strategic frameworfk for low carbon beat in the UK.
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District heat schemes like Community Energy require planning

approval.

m}

Barrier. Difficulties around planning approvals and a lack of local
authority resources or expertise may act as barriers.

Policy enabler. This may require enablers such as fast track planning,
as well as provision of standardised guidance and encouragement of
information sharing between local authorities on planning issues
associated with heating networks.

A connection to the distribution network is required.

m}

Barrier. High costs or long waiting times associated with connecting
heat plants to the distribution network may act as a barrier. Inconsistent
fees for grid connection have been identified as a barrier in the context
of renewable developments,” and this could similarly affect CHP
installations looking to export surplus electricity.

Policy enabler. Distribution connection charging methodologies have
been largely common across DNOs since October 2010.” However,
connection charges are levied on the connecting party and, depending
on the location of the provider; these may be a material cost. Given that
charging methodology was only recently reviewed, there is unlikely to be
a push to make significant changes again soon.

Running a private network for electricity generated through CHP
requires a licence.

u]

Barrier. If the business model provider chose to operate a private
network, it would require a licence to be an independent distribution
network operator (IDNO). This would result in it being subject to
IDNO regulatory requirements, including around price controls and
ring-fencing.”

Policy enabler. Licencing requirements for IDNOs already differ from
those for DNOs, limiting the regulatory burden. A further policy
enabler could be to provide exemptions for sufficiently small private
networks.

72

73

See article in Utility Week, Megan Darby, 14 June 2013, Horrendous’ connection fees deterring renewables.

See http://www.ofgem.gov.uk/Networks/ElecDist/Policy/DistChrgs/Pages/DistChrgs.aspx

See Ofgem, 2005, Regulation of Independent Electricity Distribution Network Operators, Decision
Document, available at:

http://www.ofgem.gov.uk/Networks/FlecDist/Policy/IDNOs/Documents1/11186-17605.pdf.
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There are restrictions on resale of gas and electricity to domestic

customers, and requirements that householders supplied with
electricity through their landlord’s connection are permitted to obtain
a connection with a different supplier.

u]

Barrier. A maximum resale price (MRP) is set for electricity bought
from suppliers and sold onto domestic customers (by landlords or in
this case the community energy business model provider). This requires
that the resale price is no more than the amount paid by the reseller plus
VAT.” This means that any top up electricity bought by the business
model provider (typically when the CHP generation is insufficient to
meet householder demand) must meet these requirements. The costs of
running the electricity or gas system must be recovered separately from
the resale costs, and are not subject to a maximum resale price. The
provider must permit householders to get a connection with a different
supplier of their choosing, meaning that demand is not guaranteed.75

Policy enabler. The provider will need to ensure that the business
model is structured so that it remains viable when buying top up power
and selling this at the MRP to householders. Further research would be
needed to understand whether this restricts the for of tariffs that it can
offer to its customers, although it would seem reasonable to assume that
this will not be a barrier if the provider can demonstrate that its
customers were paying at or below the MRP. It would be less likely that
Ofgem would consider granting a derogation that would prevent
householders from getting a connection with an alternative supplier.
This could affect the viability of the Community Energy business as it
would need to believe it could price below the cost of the best available
alternative supplier for a period sufficient for it to recover its costs.

® District heating is not currently regulated in the UK, but increasing
adoption may lead to new regulation being introduced.

]

Barrier. The Community Energy model would introduce local
monopolies for the supply of district heat. This has already resulted in
competition concerns in Europe (e.g. the German Cartel Office is
investigating district heating pricing in 30 areas).”” This could be a

74

76

See

See

http://www.ofgem.gov.uk/domestic-consumers/Pages/Resaleofgasandelectricity.aspx.

http://www.eversheds.com/global/en/what/articles /index.page?ArticleID=en/Real estate/Tenan

ts-freedom-choose-energy-suppliers.

Lang, M., and Mutschler, U. (2013) German Cartel Office lannches investigation into district heating prices,
hitp:/ | www.germanenergyblog.de/ 2p=12471
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barrier given that high upfront costs of district heating mean that profit
is likely to be negative initially, before being gradually recovered over
time. If regulatory changes prevented this profit being earned, then the
business model provider may never recover its initial costs.

Policy enabler. This could be helped by clear statements on regulatory
intentions around heating networks, and by ensuring that any regulation
recognises the long payback periods associated with district heating.
Any regulatory burden should also be commensurate with the size of
their operations.

® District heating schemes have not always provided a good setvice in
the past.

m}

Barrier. Consumer perceptions of heating networks are sometimes
poor. DECC’s heat strategy77 identified the issues as a lack of control of
heat supply and bills, plus low efficiency.

Policy enabler. While this is in part in the control of the business
model provider to address, policy actions such as providing resources to
communities to help them understand the benefits and costs of new
heating networks could also help.

77

DECC (2013) The Future of Heating
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Table 8. Barriers to the community energy business model

Policy, regulatory and market

arrangement barriers

Assessment of the magnitude of each
barrier

There is a lack of expertise in
developing and implementing district
heat schemes, Developers have
identified a lack of accepted contract
mechanisms as a barrier to
development

Medium — publications such as the
District Heating Manual for London have
reduced these barriers.

There is currently a lack of UK
evidence for scoping potential areas
for heating networks

Medium — this has been reduced by the
publication of a heat map.

In some cases, Community Energy
will not be able to compete with
alternative heating systems

High — heating network installation costs
are relatively high in the UK.

Developers can have difficulty
accessing finance for viable heating
networks

High — policy intervention has provided
funding for heating networks.

Difficulties around planning approvals
and a lack of local authority resources
or expertise may act as barriers

Medium — this varies by local authority.

High costs or long waiting times
associated with connecting CHP
plants to the distribution network may
act as a barrier to the introduction of
the community energy model

Medium — This varies across areas, and
may be a significant barrier for some
projects.

Running a private network for
electricity generated through CHP
requires alicence

Medium — the business model provider
could introduce the business model
without the electricity network being

private.

Resale of gas and electricity to
domestic customers is subject to a
maximum price, and householders
supplied with electricity through their
landlord’s connection must be
permitted to obtain a connection with
a different supplier

Medium — the business model provider
would need to believe it could price
below the cost of the best available

alternative supplier for a period sufficient
for it to recover its costs.

There is regulatory risk around the
community energy model, as greater
adoption of heating networks may

High — heating networks create local
monopolies, increasing the likelihood of
competition concerns.
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raise competition concerns and make
increased regulation more likely,
which could make heating networks
less cost competitive relative to other
heating technologies.

Consumer perceptions of heating
networks are sometimes poor,
historically being associated with a
lack of control of heat supply and bills
plus low efficiency.

Low — this is something that could also
be addressed by the business model
provider.

Source: Frontier Economics

Power Buffer

We have identified three main barriers and enablers for Power Buffer.

® The asset life associated with storage may be long.

5 Barrier. This may act as a barrier to investing in storage in the context

of storage assets being long lived, and an expectation that costs will

reduce, potentially significantly, over time.

o Policy enabler. Given the asset lifetimes associated with storage, a

stable policy environment that supports the introduction of storage is

likely to encourage investment. In turn this may lead to lower relative

costs of storage over time, making the business model more viable. UK

Power Networks’® recent

consultation on business

models for

distribution level storage discusses different regulatory treatment

principles that could be applied to storage.”

® For DNOs to use these setvices to defer network reinforcement,
agreed guidance for the use of storage for network planning and

design must be in place.

©  Barrier. The DNO planning standard P2/6 limits the incentives for

DNOs to use
reinforcement.

storage as

an alternative to traditional network

o Enabler. Testing of the potential for DNOs to use storage is underway,

and a review of the planning guidance is planned to address this issue.

78 Baringa and UKPN, 2013, Smarter Network Storage — business model consultation, available at:

http://www.ukpowernetworks.co.uk/internet/en/community/documents/Smarter-Network-

Storage-Business-model-consultation.pdf.
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® There are regulatory restrictions on DNOs owning and trading from
storage, as it is not classed differently from generation assets.

o Barrier. The regulatory restrictions specify that DNOs may own and
trade energy from storage facilities which provide less power than 10
MW per installation or which provide less than 50 MW of power and
have a net capacity of less than 100 MW, subject to a ‘De Minimis’ rule
limiting the extent to which DNOs can engage in activities outside the
distribution business.

o Policy enabler. In the case of the Power Buffer model, these regulatory
restrictions will only act as a limit to the extent that DNOs are best
placed to lead this business model. This is untested, although the
business case shows that they are likely to be the biggest beneficiary.

Table 9. Barriers to the Power Buffer business model

Policy, regulatory and market Assessment of the magnitude of each
arrangement barriers barrier
Stable policy support and regulatory High — this is likely to be an important
arrangements determinant of whether storage is cost

competitive in the medium-term.

DNO network planning requirements Low — a review is due to commence to
limit the ability of DNOs to use storage update planning requirements to remove
as an alternative to network the barrier.

investment

Regulation restricts the extent to Medium — the impact of this restriction
which DNOs can own and trade from depends on whether DNOs are well
storage placed to develop this model.

Source: Frontier Economics
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Annexe 5: Evaluation

One of the key aims of this project has been to develop a tool to help structure
the ETD’s thinking around the performance of alternative potential business
models, and how this performance changes under a range of future
circumstances and scenarios.

Frontier Economics has developed a Business Model Evaluation Tool (BMET)
which has been provided to the ETI alongside this report. This tool allows
testing of the performance of business models under a range of assumptions and
against a set of criteria agreed with the ETI. It has been populated with the six
business models described in Annexe 2. It has also been designed so that users
can also add new business models to the tool.

This annexe outlines how we have evaluated the business models and presents
the results of the evaluation.” It is structured as follows:

O first, it outlines the aims of BMET, and the questions that the tool can
be used to explore;

B second, it describes how BMET addresses these questions; and

5 finally, it outlines the results of the modelling for each business model.

Which questions does BMET address?

The aim of the evaluation tool is to allow assessment of business models under a
range of future scenarios, under which carbon targets are met. We are interested
in understanding how beneficial business models can be to 2050 for GB society
as a whole, for consumers and for businesses within the smart energy system.

As illustrated in Figure 2, BMET is particularly focussed on allowing exploration
of the viability of business models and their impact on consumers over the long
term, under different conditions. It allows the user to understand the drivers of
value for each business model, and therefore, the suitability of business models
for different conditions. However, it does not aim to predict the uptake of
business models in the short run.

7 These results are based on Version 1.5 of the model, submitted to ETT on 28 January 2014.
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Figure 31. Focus of the Business Model Evaluation Tool

It is well suited to... It is currently less suited to...

e Exploring how the long-term viability of business || @ Modelling short-term barriers to take-up
models vary under different conditions

e Determining what factors underpin the success » Producing quantitative forecasts that could
or failure of a business model immediately be used for business planning
e Seeing how the take-up of a business model e Highly detailed customer segmentation

could vary across broad customertypes

Source: Frontier Economics

Evaluation under uncertainty

There is a large degree of uncertainty over the evolution of the energy sector out
to 2050. There is also a large degree of uncertainty over the costs and
effectiveness of business models, and consumers’ response to the wvalue
propositions associated with them.

In the light of this uncertainty, producing an evaluation framework that enables a
better understanding of the factors that drive the value of business models
under different scenarios is more useful than producing a single estimate of the
benefits associated with each business model.

With this in mind, we have built a transparent tool. We have ensured that the
assumptions are explicit, and that key inputs can be flexed. This allows the user
to run sensitivities and thereby develop a greater understanding of what is driving
the success or otherwise of business models.

Assessment criteria

No one factor determines how beneficial the business models can be. We have
therefore built BMET in a way which allows us to address a range of questions in
seven key areas. These seven areas form our evaluation criteria.

The tool allows business models to be assessed against these criteria, at the local,
regional and GB scale, from now until 2050. The criteria were agreed with ETI
and are summarised in Figure 32 below.
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Figure 32. Evaluation criteria used by the tool

For business models at local, regional or GB scale, from now until 2050

Profitability

Consumer bills
and added value

Energy use and

Can the business model provider make a profit?
What is the rate of return associated with different prices?

How much will consumer bills change under the business model?
What added value (non-monetary benefits) will they receive?

What impact will the business model have on energy consumed and carbon

Adaptability

Value chain

emissions emissions?

How does the business model perform under different scenarios?
How flexible is it in the face of uncertainty over future conditions?

Whatis the size of the addressable market?

Scalability How much of this could a feasible business model supply?

. What costs or benefits will the business model have across the value chain?
impacts

What level of subsidy (if any) will be required?
What are the other required characteristics of the policy environment?

Policy

Source: Frontier Economics

The criteria set out the high level questions that must be answered to be able to

develop the case for further testing of each business model.” We now provide

more detail on each one.

Profitability. To be viable on a standalone basis (i.e. without policy
support), the business models must be profitable. Comparing rates of return
associated with different prices helps to determine optimal pricing, and
allows profitability comparison with other business models. As part of the
evaluation under this criterion, we also assess how easy the business model
will be to finance.

As BMET is set to maximise the sum of profit and consumer welfare,
subject to financing needs, interpretation of the profit made in the model
should be made carefully. A positive level of profit indicates that the
business model can operate at a level to provide a high enough return to
investors to make it financeable, given the WACC. However, the magnitude
of the profit itself cannot be interpreted as a predicted level of profit. This is

®

0

A more narrow set of criteria applies to non-consumer-facing models, for example for the Energy
Buffer business model.
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because we have not modelled the competition in the respective market, but
have assumed a competitive, or well regulated, market.”

Consumer bills and value added. It is also important to understand the
impact on consumers out to 2050. To understand these impacts, we take
into account changes in consumer bills, alongside value added associated
with each business model (for example through a reduction in risk or hassle).

Energy use and emissions. The energy system scenarios against which the
business models are assessed are all consistent with the UK meeting its
decarbonisation targets out to 2050. They therefore include, for example, a
decarbonised electricity sector, and an economy-wide carbon price set at a
level consistent with meeting the targets.82 However, each of the business
models differs in terms of the incentives it places on consumers to save
energy and to adopt demand side low-carbon technologies such as heat
pumps. An assessment of these differences and their consequences for
energy demand and emissions savings is included in this criterion. Where
less energy saving behaviour or take-up of low-carbon technologies is
incentivised by a business model, the implication is that other actions
elsewhere in the economy will be required to ensure that carbon targets are
met.

Adaptability. There is significant uncertainty around future conditions in
the energy sector and more broadly. Business models that perform well
under a range of different outturn scenarios are likely to be lower risk, and
consequently are more desirable, than those where the benefits vary
significantly by scenario, particularly where there is the risk of sunk costs.
To evaluate their resilience to uncertainty, we assess business model
performance under different future scenarios.

Scale. It is also important whether business models are potentially suited for
the mass market, or for a more niche or targeted uptake. Assessing the size
of the market for the business model, and the degree to which the business
model could feasibly supply this market, contributes to the overall
assessment of the extent to which the business model can meet future
energy system challenges.

81

82

Where there is a supply-side constraint (such as limited available funds in the Energy Mutual model)
then it is possible for the provider to show high levels of profitability, even under these
assumptions. This is because an increase in price of the service is required to constrain demand.

DECC (2013), Valuation of energy use and greenbonse gas (GHG) emissions
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® Value chain impacts. As well as assessing the benefits to business model
providers and consumers associated with the business models, it is also
important to assess any spillovers from the business models activities to
other parties in the value chain. Under this criterion, we assess the wider
impacts of each business model across the energy value chain.

® Policy. Some business models may be only viable if particular policy or
regulatory barriers are removed (or continuation of enablers). Others may
require policy support in the form of subsidies. Under this criterion, we have
assessed these barriers and their magnitude for each business model. Policy
impacts are covered in Annexe 4, rather than in this Annexe.

11.2 How does BMET address these questions?

We now describe how the tool assesses business models against the criteria
described above.

The tool aims to assess each business model in a transparent and flexible way,
with users able to alter the assumptions to test their impact on the results. To
facilitate this, the tool has been constructed in a “bottom-up” fashion, analysing
the outcomes of decisions made by customers and business model providers in
response to costs and benefits that they face under each business model.

The following sections describe the choices that are modelled by the tool and
how these are implemented.

Customer choices

To represent customer choices, we calculate customers’ willingness to pay for
the services provided by each business model. Customers’ willingness to pay for
the business model services is determined by the monetary value® associated
with taking up the business model (e.g. an energy bill saving, or a reduction in
hassle), less the monetary value associated with carrying out their next-best
alternative option (their counterfactual).”* If the business model is offered to
customers at a price which is equal to or below their willingness-to-pay, it is
assumed that they will take it up.

Willingness to pay will vary across customers. For domestic customers, it will
vary according to factors such as their income, their demographic characteristics

83 Some costs and benefits, such as bills that would be incurred in the counterfactual, are already in
monetary terms. Others (the value placed upon time/ hassle, ot certainty of expenditure) are
expressed in monetary terms.

84 The counterfactual describes what would have happened in the absence of the introduction of the
business model. It provides a baseline against which changes are assessed.
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and the energy efficiency of their homes. The willingness to pay of business
customers will be determined by the cost and revenue characteristics of the
business.

To capture differences in willingness to pay caused by these factors, domestic
customers are divided into representative groups in the tool. These are
summarised in Figure 33. For all business models except Power Buffer (where
each “customer” is a DNO feeder) BMET has been pre-populated with a set of
household groups based on ETT analysis of Experian Mosaic data. These groups
cover 80% of UK households. These groups should be broadly representative of
characteristics such as age, household size and location (urban, suburban or
rural). However, given the granularity of these customer groups, it is inevitable
that they will not be perfectly representative for all characteristics. The ETI has
been carrying out further research into customer segmentation, which could be
incorporated into BMET at a later stage.

Figure 33. Key attributes of customer groups in the tool

Typical

property type Proportion
(insulation Current of all

Group name Affluence Location level) heating tech  households
Young Starters Mid Urban Medium Gas boiler 9.8%
Busy Comfortable Family High Suburban Medium Gas boiler 11.7%
Older Established High Suburban Medium Gas boiler 7.4%
Greener Graduates High City centre Poor Gas boiler 6.1%
Middle Grounders Mid Suburban Poor Gas boiler 7.7%
Stretched Pensioners Low Suburban Good Gas boiler 9.8%
Successful Ruralites (gas) High Rural Poor Gas boiler 4.2%
Transitional Retirees Mid Semi Rural Poor Gas boiler 3.2%
Unconvinced Dependents Low Urban Good Electric resistive 5.2%
Urban Constrained Low Urban Medium Gas boiler 8.6%
Successful Ruralites (oil) High Rural Poor Oil 4.2%
Off Grid Rural Electric Mid Rural Poor Electric resistive 2.6%
80.5%

Source: Frontier Economics

To take account of the fact that there will also be variation in willingness to pay
within these customer groups, consumers’ willingness-to-pay is modelled as being
distributed around an average. This means that uptake of a business model for a
particular customer group will decrease with price.

Business model provider choices

We also model choices made by business model providers in BMET.
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The business model providers have a choice of price for each customer group®
in each choice period. For any given price, uptake will be set by customers’
willingness-to-pay (higher prices lead to lower uptake). To determine the prices
set by business model providers, we assume that they will maximise social welfare
(the discounted sum of profits and consumer surplus), subject to the overall net
present value of the business model being positive.*® This is consistent with the
behaviour of business model providers in a competitive market, or a market
regulated in such a way as to proxy for competition.”’

Taking the product of uptake and price allows us to estimate business model
providers’ revenue. The business model providers’ costs will depend upon uptake
multiplied by variable operating expenditure, less any other costs. Considering
revenue and costs together allows us to determine the business model providers’
profitability for any combination of prices.

Implementation of BMET

We have constructed BMET so that it models the choices and optimisation
described above in a common way across all business models. However the way
in which the parameters describing customer and business model provider
behaviour are constructed will vary substantially between business models. For
example, the customers for Energy Outcome, Energy Mutual and Community
Energy are households, but the principle customers for Power Buffer are DNOs.

To account for this diversity in business models, and to enable additional
business models to be “plugged in” to the tool in the future, we have separated
the common optimisation algorithms from the business model-specific inputs in
the construction of the tool.

The resulting structure of BMET is shown in Figure 34 below.

85 It is possible to constrain the prices to be the same across different customer groups, if it is believed
that the same value proposition would be offered to both and that it is not feasible to price
discriminate between them.

86 The net present value (NPV) is equal to the sum of profits (or losses) accruing to the business
model provider over time, discounted at its cost of capital. This is a measure of the overall
profitability of the business model (it is a valuation of the business). In addition, the tool can ensure
other constraints are met — for example, that the business model must break even by a certain date,
and that it must make sufficient profit to cover its cost of capital in all future periods.

87 In such a market, it would be expected that the overall welfare resulting from the business model
would be maximised, subject to the businesses being able to break even. Total welfare is equal to
consumer surplus (the monetary benefit customers obtain, less price paid) plus producer surplus (the
revenue firms obtain, less costs — i.e. profits).
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Figure 34. Structure of BMET

Business model 1 specific inputs
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Source: Frontier Economics

This describes a four stage process.

First, assumptions specific to each business model are inputted to the tool
(e.g. the costs of providing business models, the associated benefits provided
to consumers, such as reductions in risk or hassle). Alongside these business
model-specific inputs, are a set of inputs (such as electricity prices) which are
common across each business model.

Second, the tool performs calculations specific to each business model. At
this stage, for example, we forecast whether a household would choose to
install energy saving measures in their homes in the absence of the business
model, and how this would affect price they pay for energy.

Third, the common optimisation is applied to determine the results of
consumer and business model choices (as described above).

Fourth, the outputs of the optimisation are used to inform the assessment
against each of the evaluation criteria.
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11.3 Indicative results by business model — examples
of BMET capability and output

11.3.1

This section sets out the indicative results of the evaluation and the implications

of these results.

Business model 1: Energy Outcomes

In the Energy Outcomes model, the provider offers customers a fixed price

contract for the delivery of a certain level of comfort for five years. The provider

delivers this comfort by supplying energy and undertaking interventions to

increase the energy efficiency of the homes.

We model Energy Outcomes in a number of stages.*

First, we have defined seven bundles of interventions which could be
installed either by the consumer themselves or the business model provider.
These bundles are made up of: insulation upgrades, installation of a heat
pump, installation of a home energy managements system (HEMS) or any
combination of these.

Second, BMET considers which intervention bundle (if any) the typical
consumer would purchase in the absence of the business model (i.e. in the
counterfactual). To do this, it calculates the net present value of purchasing
the intervention bundle (the value of future energy savings, minus the costs
of purchase). Even if an option may offer significant cost savings over a
long period, consumers may not purchase it if the upfront cost is too high,
as they may not have access to the required capital. To capture this effect, it
is assumed that each consumer group has a “credit constraint”. If the cost of
the intervention bundle is higher than the credit constraint then the
customer will not purchase the bundle.

The tool then considers which intervention bundle (if any) the business
model provider would offer. This decision is based on the net present value
to the business model provider, which consists of the wholesale cost savings
over the duration of the contract, minus the price of the intervention bundle.
In addition, we assume that the business model provider is able to capture
the consumers’ benefits of lower bills beyond the contract period, through a
higher price.

Finally, the tool considers whether the consumer will take up the business
model. The consumers’ monetary willingness to pay is equal to their costs

88

These are described in more detail in the model user guide.
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under the counterfactual. This is adjusted to take account of non-monetary
aspects, based on the values of time/hassle and risk under the business
model, minus those under the counterfactual. In addition, the business
model provider will spread out the cost of the intervention bundle over five
years, therefore the consumer credit constraint will only prevent the
intervention bundle being purchased if a fifth of its cost exceeds the amount
that the consumer group is assumed to be willing to spend in one go.

When modelling HEMS, we undertake a further adjustment. Under the assumed
costs and benefits of HEMS, almost all households would take it up. However,
in practice there are likely to be barriers to take-up such as a lack of information
regarding the effectiveness of HEMS and hidden costs around the hassle
customers perceive.

To delay the installation of HEMS, we have applied an “additional hassle factor”
which increases the costs to households of HEMS installations under the

89
counterfactual.

Energy Outcomes overcomes this hassle factor by focussing on
delivering the outcomes customers are interested in, rather than seeking to
engage them in individual technologies. This hassle factor therefore does not

increase the costs of HEMS to households under the business model.

We have set the hassle factor at a level of £1,000 for 2015-2020, and assumed it
then reduces by half each subsequent year. We have currently set this at a level
which delays counterfactual HEMS installation. More work on the drivers of
consumer inertia would be needed in this area to determine the actual level of
this hassle cost in reality.”

Indicative results

The evaluation using BMET finds that Energy Outcomes has the potential to be
a successful mass market model in a low-carbon economy. There are a number
of factors driving its uptake.

B it helps customers spread the upfront costs of new technologies;

89 This factor is not included under the business model, since it is assumed that the business model
provider is able to rationally weigh up the costs and benefits of HEMS, and with an outcomes-based
contract the consumer does not need to make an active decision to “opt in” to HEMS (it just comes
as part of the wider bundle of energy services).

%0 It is also likely that a hassle factor would apply to the installation of insulation and heat pumps. We
have not applied an independent hassle factor to these interventions at this stage. However, under
the current set of HEMS parameters, all households except “Stretched Pensioners” and “Urban
Constrained” would take up HEMS by 2045. As a result, all bundles offered to these customers
include HEMS (the business model provider is assumed to install all interventions at once) with the
associated hassle cost. Therefore the take-up of all bundles will be delayed. The type of hassle cost
that we are modelling for these households is therefore always the same, regardless of the number of
interventions that are in a bundle — therefore the effect is the same as a fixed barrier to engagement
with any sort of energy-related investment.
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5 it allows customers to manage the risks around new unfamiliar
technologies and fuel prices;

B itavoids the barriers to HEMS take-up described above; and

B it helps customers access a bulk discount on low-carbon technologies in
later years.

All four factors can combine to drive a high willingness to pay and strong uptake
across most customer groups. Customers can continue to take up the model,
even after they have any interventions installed. In this case, willingness to pay is
driven by the Energy Outcomes provider’s ability to manage fuel price risk
efficiently, and to remove some of the risks associated with technology operation
from the household.

There are additional factors, not directly modelled by BMET, that may limit the
take-up of the business model by certain groups. For example, some customers
may be disengaged from the market so that they do not take up a proposition
which would benefit them. To account for this, we have made some broad
assumptions regarding the proportion of households in each group that could
feasibly be in the market for Energy Outcomes. This is dependent upon three
factors:

® The extent to which households in the group are likely to be in a dwelling
suitable for any retrofits the Energy Outcomes provider may offer. All but a
few heritage properties should be suitable for the range of interventions, so
this factor is insignificant for most groups.

® A general estimate of customer inertia, estimated from the “Expetian Mosaic
Green Aware” indicator used in the OTEoEH project.

®  The specific appeal of the Energy Outcomes proposition to each household
group, assessed from the match between the value propositions and
consumer groups as developed in Annexe 8, summarised in the Canvases in
Annexe 2.

Potential scale
Figure 35 shows, for each customer group covered by the tool:
O the nationwide number of households of that type;91

©  the number which are assumed to be in the feasible market (as
explained above) for Energy Outcomes;

o As described above, the household groups within BMET cover 80% of UK households.
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9 the number of households that may take up the business model for an
initial period, where the provider may install interventions; and

o the maximum number of households in a year that stay on the
continuation of the Energy Outcomes contract in the periods
subsequent to the period in which they received an intervention.

Figure 35. Energy Outcomes: Customer uptake
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Source: Frontier Economics

Figure 35 shows that, according to BMET, a very high proportion of
households may take up the business model for at least one period, during which
they receive interventions (a heat pump and/or HEMS). Under our assumptions
on the costs and benefits of insulation (Box 1), it is never cost-effective for any
of these household groups to install it.”

92 These assumptions are based on EMSE, V3.3.
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Box 1: Insulation assumptions

The heating requirements of households prior to additional insulation have been
taken from ESME v3.3. ESME includes space heating requirements (in kW per
heating degree day) for each of the 12 combinations of density (high, medium or
low) and thermal efficiency (excellent, good, medium or poor). The household
groups in BMET have been mapped to these housing types on the basis of
typical location (e.g. rural groups are low density, urban groups are high density)
and an assumed current efficiency of insulation for the groups.

ESME v3.3 includes two packages containing insulation: “Retrofix” and
“Retroplus”. Both packages include measures such as cavity wall insulation,
external wall insulation, loft insulation and draughtstripping. The “Retroplus”
package is more extensive (for example, it includes triple glazing and an increased
level of airtightness), at a higher cost. ESME specifies, for each of the six
combinations of package and housing density, the investment cost and the
percentage decrease in space heat demand that results from it. BMET currently
assumes that all groups will consider the “Retroplus” package, except for Young
Starters, Busy Comfortable Family and Older Established — this is intended to
reflect the way that these groups may have easier-to-treat houses.

Under these assumptions, no take-up of insulation occurs under the
counterfactual or in any business model. We ran a sensitivity with all groups
being offered the cheaper “Retrofix” package, and this did not affect the result
that no uptake of insulation would occur.

In prior versions of BMET, there was take up of insulation. There are two
reasons.

©  Insulation assumptions were previously based on ESME v3.1. In this
version of ESME, insulation was assumed to be much mote cost-
effective. The change in assumptions on the cost-effectiveness of
insulation is the major driver of this impact.

9 There is also a small effect from the inclusion of HEMS. We previously
did not include HEMS in BMET. To the extent that HEMS and
insulation are alternative ways of reducing energy consumption, the
inclusion of HEMS may make insulation less attractive to consumers.

Uptake of heat pumps and HEMS is driven by two factors: the business model
allows consumers to overcome upfront costs which they may have been unable
to in the counterfactual; and, in later years, the business model provider can
purchase such interventions at a significant discount to the retail price.” We

%3 This discount is assumed to increase from 0% in 2015 to 20% by 2050.
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examine the robustness of the business model to this assumption below, and

explore which factors are responsible for take-up. Figure 36 shows how the

initial take-up of Energy Outcomes varies by group over time.

Take up in 2015 is highest among the Unconvinced Dependents and Off
Grid Rural Electric groups. Both of these groups initially have electric
resistive heating. Since this is a relatively expensive heat source, they
therefore benefit greatly from the installation of a heat pump and HEMS.
The business model allows them to access a heat pump and HEMS more
cost-effectively than in the counterfactual as these are credit-constrained
groups which would otherwise have to borrow to fund the purchase of the
heat pump. In addition, accessing HEMS under the business model means
that they do not incur the substantial “hassle cost” that they would face in
the counterfactual.

Take up is relatively high in the Successful Ruralite (oil) group that stand to
gain from a heat pump and HEMS from the first period. Over half of this
group do not take up Energy Outcomes. This is because this group has
access to capital, and low risk aversion. Even though Energy Outcomes
reduces their hassle cost, it is approximately as expensive for this group to
carry out these installations themselves (at the start of the period, it is
assumed that the business model provider has no cost advantage in the
purchasing of interventions). Take-up is therefore lower than the two
groups above, but still high (at 44% of the group).

Large numbers of “Busy Comfortable Families”, “Older Established”,
“Stretched Pensioners” and Urban Constrained houscholds take up the
business model in later periods.  Their lower levels of electricity
consumption mean that a heat pump and HEMS only pay off several
decades into the modelling, in the mid-2030s.

The drivers of the differences in take up of Energy Outcomes across groups are

therefore primarily related to their initial energy consumption, their access to

capital and their level of risk aversion.
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Figure 36. Uptake of Energy Outcomes for interventions
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Energy Outcomes continues to be offered to households, after their properties
have had interventions installed over previous contract periods. Uptake of
Energy Outcomes is considerably more variable in these subsequent periods.
Once a household has interventions installed, the main modelled benefit to
customers of Energy Outcomes is the management of energy cost risk.
Customers pay the Energy Outcomes provider a premium to manage this risk on
their behalf. This business model therefore appeals more to those consumer
types that place a high value on the removal of risk.

Within the model, customers with a relatively high energy bill compared to
disposable income place a higher premium upon avoiding risk (although these
fuel-poor customers will also be limited in the amount which they can pay, so
they will not be prepared to pay a large amount for fixed bills). The
Unconvinced Dependents group has the highest willingness to pay for this
certainty, and virtually all of the eligible households in this group are projected to
participate in the business model after the initial installation of interventions. By
contrast, the penetration among wealthier groups such as Successful Ruralites is
lower. This is because the value that these groups are assumed to place upon
stable bills is outweighed by the costs the business model provider incurs in
hedging over a five-year contract.

Customer bhills and added value

Under this business model, consumers are assumed to pay a constant tariff over
the lifetime of the contract. Although this is a “pay for comfort” model, the
costs of supplying sufficient heat will vary by household type, and the business
model provider(s) will be able to observe this. As a result, households of
different types are charged different prices in the tool.
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Tariffs vary considerably according to whether the business model provider is
installing interventions (which will need to be paid back within the five-year
contract period) or just managing energy cost risk for the consumer.

Table 10 shows, for each consumer group:

B the peak year for their take-up of Energy Outcomes;

B the interventions that would be installed by the provider and their cost
to the provider in that year; and

B the yearly payment made under the tariff.
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Table 10: Bills by customer group under Energy Outcomes

Customer Year of Interventions Cost of Yearly

group greatest installed Interventions payment
uptake (includes

fuel)

Young 2030 HP & HEMS £3,999 £2,058

Starters

Busy

Comfortable 2030 HP & HEMS £5,223 £2,637

Family

Older

Established 2030 HP & HEMS £4,236 £1,693

Greener 2035 HP & HEMS £7,364 £3,062

Graduates

Middle 2030 HP & HEMS £8,797 £3,620

Grounders

Stretched 2035 HP £1,831 £989

Pensioners

Successful

Ruralites 2030 HP & HEMS £9,010 £3,403

(gas)

Transitional 2030 HP & HEMS £8,797 £3,649

Retirees

Unconvinced ) o HP & HEMS £3,455 £2,078

Dependents

Urban 2035 HP £2,911 £1,449

Constrained

Successful

Ruralites 2015 HP & HEMS £9,790 £3,585

(ail)

Off Grid

Rural 2015 HP & HEMS £10,136 £3,950

Electric

Source: Frontier Economics

The yearly payments shown in Table 10 include payments for the energy saving
interventions and risk management, as well as for energy supply. They are
therefore not directly comparable to payments made under a standard evergreen
tariff.

However by 2045, interventions have largely been installed, and therefore the
bills under energy outcomes relate only to energy supply and risk management.

Figure 37 shows the yearly bills under Energy Outcomes in 2045 for all
customers eligible to take up this business model, compared to counterfactual
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bills. At this stage, it can be seen that average bills are closely in line with those in
the counterfactual — this is because the counterfactual evergreen tariff is a close
substitute to the business model.”* Energy Outcomes bills are higher, because of
the premium customers pay for the business model provider to manage their
risks.

Figure 37. 2045 bills under Energy Outcomes
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To illustrate why these customers take up Energy Outcomes, despite the higher
bills, Figure 37 focusses on one of the groups in 2045 in more detail
Unconvinced Dependents take up the energy-only package in significant
numbers in 2045.

Figure 37 shows that for Unconvinced Dependents, there is a significant benefit

in terms of the risk they avoid. This benefit outweighs the marginally higher costs

of energy relative to the counterfactual.”

o4 Bills are slightly higher under the business model. Partially, this represents the extra value that
consumers gain from fixing their prices (and the cost this imposes upon the business). However,
this is also due to a modelling assumption: The counterfactual bills show the average for the entire
group, but there is assumed to be heterogeneity within the groups as to the willingness-to-pay for
the business model. Since only those individuals with a higher willingness-to-pay take up the
business model, they will on average be willing to pay slightly more than the group average.

9 In the previous version of the model (and report) we used Stretched Pensioners to demonstrate this
point. Stretched Pensioners place no longer as high value on risk since they no longer purchase a
heat pump that increased their (perceived and actual) bill volatility.
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Figure 38. Bill Breakdown for Unconvinced Dependents under Energy Outcomes in
2045.

£2,500 Total willingness-to-pay
Comfort
Hassle / time
Risk
Other monetary factors
Spend weighting
BM provider profit & fixed costs
= Insulation
= Heatpumps
= HEMS
= Boiler replacement
Gas - additional hedging costs
Gas - VAT
Gas - Other costs
Gas - Environmental charges
Gas - Retail
Gas - Distribution
= Gas - Transmission
= Gas - System Operation
u Gas - Fuel Production
Electricity - additional hedging costs
Electricity - VAT
Electricity - Other costs
Electricity - Environmental charges
= Electricity - Retail
= Electricity - Distribution
= Electricity - Transmission
= Electricity - System Operation
= Electricity - Generation
u Electricity - Fuel Production

£2,000 -

£1,500 -

£1,000 -

Value (annualised)

£500 -

£0 -

Source: Frontier Economics

® The first bar shows the annual bill breakdown in 2015 (assuming no change
in heating technology or insulation level), at which point this group is using
electric resistive heating for their heating needs.

® The second bar shows the counterfactual (without Energy Outcomes) annual
bill breakdown for this group in 2045 (at which point they are projected to be
using a heat pump for their heating requirements, regardless of whether they
choose to take up an Energy Outcomes contract).

® 'The third bar also includes counterfactual spend on interventions. Howevert,
since this group has already purchased any interventions by 2045 this is
identical to the second bar.

® The next set of bars shows the monetary value of the gain or loss this
consumer group would make taking up an Energy Outcomes contract in
2045 (excluding the payment made to the business model provide itself),
which primarily of a value upon reduced bill volatility (the pink bar).

® The next bar shows the resulting average willingness to pay (WTP) for those
customers who take up the business model.
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® The final bar provides a breakdown of consumer charges under the business
model.

The results for other groups are similar, though other groups are less risk averse.
Profitability

Figure 39 shows the streams of revenues and costs arising out of the business
model.”” The teal line indicates the cumulative discounted profitability (i.e. net
present value).

Figure 39. Costs, revenues and profits for Energy Outcomes
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There are three points to note.

® The business model is projected to cover its cost of capital by 2025 — this is
because the evaluation tool was run specifying a 10-year payback period
which, given the profitability of this business model, is feasible. The
business model makes relatively modest profits (as a proportion of revenue)
beyond this,” but again this is due to the assumption of competitive
markets.

9% The evaluation tool models this business model using five-year periods. Costs and revenues have
been smoothed to simulate phased take up within these periods. The model does not simulate
contracts commencing after 2050, so the revenues and costs decline to zero after this point.

o7 The tool calculates an IRR of 17%, however this is not highly meaningful for a business model that
does not involve a high set-up cost.
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® Costs increase before revenues, leading to a period of unprofitability. This is
because the business model provider must finance interventions at the start

of each five-year contract, which are then only paid off gradually through
bills.

® There is a peak in modelled profitability in the mid-2030s. This cortesponds
to the point at which heat pumps become cost-effective for many household

groups.
Sensitivities
There are two important elements driving take up of Energy Outcomes:

B it covers the cost of installing interventions spreading the payments
over the five-year contract and manages the risk with delivering
expected savings during the contract period; and

B it offers a proposition that manages future energy price risk for
customers.

We now consider sensitivities that look at the importance of each of these
elements in turn.

Energy Outcomes helps customers overcome upfront costs associated with
interventions. We tested a sensitivity where customers are not credit constrained,
and the business model provider received no discount on interventions. Under
this sensitivity, the consumer can install the same interventions as the business
model provider, at the same cost. Therefore in this case, Energy Outcomes is
purely offering a risk management service. Under these assumptions, the
maximum uptake of the model (i.e. the number of households taking it up in the
period with highest uptake) dropped from around 6.3 million households to 4.2
million, a fall of around one third. Since uptake remains high, this suggests that
risk management is an important feature of the business model offering
and a significant driver of uptake.”

We also tested the importance of the bulk discount on interventions that
providers can offer to customers in Energy Outcomes. We tested three levels
25%, 0% (i.e. no intervention discount). We compared these to the default level
at which it increases from 0% in the first year, to 18% by 2045.  These effects
are shown in Figure 40.

98 In this sensitivity, the business model provider can still help avert the “additional hassle cost”
associated with HEMS. However, the high levels of uptake associated with the business model affer
HEMS has been installed demonstrates the importance of risk management to the success of this
business model.
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® With a higher discount, overall take-up of Energy Outcomes increases
slightly and is significantly brought forward to eatlier periods: in the first
period take-up is in excess of 5 million households. .

® Removing the discount makes no difference to take-up in the first petiod
since, under the default assumptions, there was no discount in place anyway.
Take-up is reduced in the middle of the modelled period (when take-up
would otherwise be highest), leading to a lower total take-up across the
modelled period.

Figure 40. Profile of take up of Energy Outcome for different discount assumptions
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Energy Outcomes has also been designed to transfer energy price risk from
customers to the business model providers. Whether managing risk is an
essential aspect of the offer which drives take up, or a constraining factor on the
offering of the business model provider will depend on the balance between how
customers value risk management and how much it costs the business model to
provide it. To explore the importance of this risk management in the Energy
Outcomes model, we tested several different scenarios, varying the importance of
risk to consumers and the costs to the business model of hedging energy price
risk.

® We first looked at sensitivity whete consumers were willing to pay double
the baseline value to avoid risk, and the cost of hedging energy price risk for
the business model was 2%, rather than the 10% baseline value. In this case,
the business model reached 10.0 million consumers in its most popular year,
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up from 6.3 million in the baseline case. It is also notable that the business
model had positive rates of uptake across all groups, even when providing
energy-only services after interventions.

® We then looked at a sensitivity where consumers’ willingness to pay for risk
is reduced by 50%, and the cost of hedging increases to 20%, uptake (in the
year it is highest) falls to 3.5 million households. It is notable that under this
set of assumptions very few households take up the business model after
they have had interventions installed, other than the Unconvinced
Dependents group who place the highest value on risk due to their low
incomes.

This analysis shows:

B there is potential for Energy Outcomes to be a mass market model,
even where customers have low levels of risk aversion, and where the
costs of managing risks are very high; but

B that the success of the Energy Outcomes business model outside of the
period of interventions depends predominantly on the relationship
between the cost to the business model provider of hedging energy cost
risks and the willingness of customers to pay to avoid these risks.

Adaptability to different scenarios

Energy Outcomes is adaptable to the range of ESME scenarios tested within the
model, as it is not dependent on any particular decarbonisation pattern.

Energy usage and emissions

Energy Outcomes facilitates the installation of heat pumps and HEMS, which
leads to substitution of electricity usage for gas, and lower overall heating energy
requirements. However, even in the absence of the business model, these
technologies are sufficiently cost-effective under the carbon price that it is
assumed that consumers would install them themselves in a later period under
the counterfactual”. In a few cases, the business model provider will install such
technologies earlier than the household would have, therefore gas consumption
is lower (and electricity consumption higher) to start with.

The main impact of Energy Outcomes is therefore to bring forward carbon
savings.

The figures below show total electricity consumption, gas consumption, and
catbon emissions (from electricity/gas) in the presence of the business model
and without it.

9 Under the revised insulation assumptions from ESME 3.3, insulation is typically not taken up.
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The figures for domestic electricity consumption, gas consumption, and carbon
emissions are taken straight from BMET, and will be lower than total projected
figures from sources such as Digest of UK energy statistics (DUKES)."" This is
because the tool considers only a subset of UK households:

® Firstly, as described previously, the household groups in BMET cutrently
cover 80% of UK households. Energy consumption related to the
remaining 20% of households is not included in these graphs.

® In addition, as described in section 11.3.2, we have assumed that some of the
remaining households could not feasibly take up energy outcomes (for
example due to general customer inertia). Energy consumption relating to
these households is not included in the modelling.

The red counterfactual line shows the modelled consumption of this set of
households if none of them were to take up the business model. The blue
“business model” line shows the modelled consumption of the same set of
households if the business model is available. Not all these households will take
up the business model — the proportion which do take it up can be seen in
Figure 35.

100 https:/ /www.gov.uk/government/ collections/digest-of-uk-energy-statistics-dukes
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Figure 41. Electricity consumption for Energy Outcomes
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Under both the counterfactual and the business model, electricity usage is

affected in two conflicting ways: HEMS reduces it, while heat pump installation

increases it (since heat pumps are usually substituting for a heating system that

used either gas or oil). The former effect dominates, therefore electricity usage

increases over time in both the counterfactual and under the business model. In

the presence of the business model, this trend is accelerated, since interventions

are generally installed earlier than under the counterfactual.
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Figure 42. Gas consumption for Energy Outcomes
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Gas consumption is reduced as boilers are converted to heat pumps, a trend that
is faster under the business model than the counterfactual.

Figure 43 shows total emissions under Energy Outcomes and the
counterfactual. This shows that Energy Outcomes brings forward emissions
savings (due to the earlier uptake of interventions), but that annual emissions
converge to the same level by 2050.
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Figure 43. Total emissions under Energy Outcomes and counterfactual
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Value chain impacts

We have considered three impacts across the rest of the electricity value chain:

o impact on DNO investment requirements;

5 impact on TNO investment requirements; and

B impact on investment requirements in generation plant.

As with overall electricity consumption, peak electricity demand is affected by
two conflicting forces: HEMS installation reduces demand, while heat pumps will
increase it. As a result of the widespread roll-out of heat pumps under the
assumptions within the model the latter effect dominates. The business model
accelerates this trend, leading to an increase in required investment.

This is shown in Figure 44.
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Figure 44. Change in investment required at other levels of the value chain
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Adaptability

A further aspect of the adaptability analysis was an assessment of the risk of
failure of each business model. The results of this assessment are set out in
Table 11. The methodology behind this is described in the model user guide.
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Table 11. Failure risk score for the Energy Outcomes model

Factor Sub-factor Justification (where rating is not quantitative)
Size and scale Average annual asset value (Em) £0.51m
Total annual revenues (Em) £1,295m
Competitive position  Stability and predictability of regulation Medium The business model provider will be subject to the same
and market structure level of regulation as an energy supplier. A key area of
potential regulatory change is around the number of tariffs
that can be offered.

Expected customer churn Medium Customers will be locked in for the five-year duration of the
contract, subject to agreed terms for early exit.

Barriers to entry Low/Med In principle it would seem possible to enter this market
within a year, as there are no long lead-time investments
required. Although becoming an energy supplier may
require some scale / expertise, firms already in the energy
supply sector could move into providing this type of contract
with relative ease.

Cost stability Volatility of costs Medium It will be possible to manage the risks associated with the

interventions (in terms of its cost and its ability to deliver
expected savings). Fuel costs are highly variable, but
should be more easily hedged.
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Fixed/variable cost split (averaged 0.37%
across all years)

Revenue stability Volatility of revenues Low Customers are locked in to a fixed price contract for five
years; therefore there should be very little unforeseen
variation in revenue (assuming there is not a widely taken-
up break clause).

Correlation between  Extent to which cost shocks can be Low/Med If contracts are not indexed to energy prices, it will be

costs and revenue

passed through to consumers

impossible to pass through cost shocks to a given customer
within the 5-year fixed period. However, new cohorts of
customers (in practice, there will be overlapping cohorts)
could be given different prices.

Failure risk score:

High/moderate risk

Source: Frontier Economics
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11.3.4 Business model 2: Energy Outcomes with additional storage

The evaluation tool has the option to add either heat and/or electricity storage to
the Energy Outcomes and Community Energy models. We have carried out a
run of the tool with storage integrated into the Energy Outcomes business
model.

Storage is deployed within the tool to flatten peaks in load, with load moved
from the six hours of highest demand to the six hours of lowest demand. If the

101

differential in electricity prices between the time of highest and lowest demand

is sufficient to cover battery losses, this will result in a reduced electricity bill.

We have modelled point-of-use electricity storage, since this is potentially
applicable to all households (within the evaluation tool, heat storage will have no
benefit when used in association with a gas boiler, since gas prices are not
assumed to vary hour-by-hour).

The modelled electrical storage system consists of an EV-style battery, sized in
such a way as to be able to flatten the profile of electricity demand. The capacity
of the battery varies by property (it will be larger for households with a higher,
peakier, demand for electricity).

The Energy Outcomes provider is assumed to install the battery at the same time
as any other interventions (heat pumps, insulation and/or HEMS). The business
model provider will benefit from lower bills for the duration of the contract,
while the household will receive these benefits in the future if they choose not to

102
renew the contract.

Key Results

It is useful to compare the evaluation results for this model with the results for
Energy Outcomes without storage. The success of this business model rests on
the ability of the addition of storage to be profitable. If this is not the case, it
would always be preferable to operate an Energy Outcomes model without
storage.

The cost of storage falls over time, and in most cases we find that storage is cost
effective by 2045 (under our assumptions, the cost of the battery exceeds the
electricity bill savings). In general, the effectiveness of storage is strongly related
to the take-up of heat pumps and HEMS:

101 If used with a heat pump, heat storage will have the same effect upon the profile of electricity
demand.
102 The evaluation tool assumes time-of-use tariffs, therefore consumers can themselves directly benefit

from demand-smoothing.
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Storage becomes more useful as heat pump take-up increases (when the tool
was run with a less efficient heat pump and lower resulting heat pump take-
up, storage was not cost-effective for the majority of groups). This is
because heat pumps increase electricity demand, so there is a greater demand
for electrical storage to shift. Electrical storage and heat pumps are
therefore to some extent'”’ complementary.

Storage can actually become less useful if HEMS is already present. This is
because HEMS also acts to decrease peak demand, lowering the additional
gains to be made from storage. HEMS is therefore a substitute for electrical
storage.

Scale

Figure 45 compares the take-up of Energy Outcomes with storage to the default

Energy Outcomes business model (here, take-up is measured as the number of

households taking up the business model at least once). It can be seen that take-

up is lower for most groups.

103

This holds if heat pumps are replacing gas or oil boilers. Where heat pumps replace electric resistive
heating, they reduce peak demand.
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Figure 45. Take-up of Energy Outcomes with additional storage
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This reduced take-up is a result of electrical energy storage not being cost-
effective in the earlier periods. We have constrained the business model provider
to always include a storage element to their offering, and this reduces its
attractiveness during the periods when many households would be looking to
install interventions.

In order to better reflect the long-term viability of this business model, Figure
46 shows the percentage of households that take up this variant of Energy
Outcomes at 2045 (as a proportion of total eligible households), compared to the
standard business model. Where take up is higher for Energy Outcomes with
Storage than for Energy Outcomes alone, this indicates that storage is beneficial.
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Figure 46. Percentage take up of Energy Outcomes with additional storage at
2045
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Take-up is higher than under Energy Outcomes for all household groups except
”Stretched Pensioners”. This is the group with the lowest electricity
consumption, and therefore the least to gain from electrical storage.

The chart below shows how the costs and benefits of storage vary over time for a
group that benefits from it in the long-term (Successful Ruralites previously using
oil for their heating needs). High electricity consumption at peak hours is
assumed to give higher network and generation costs. As a result, the
implementation of storage can significantly reduce the cost of electricity for these
groups, assuming the operator buys electricity on a time of use basis. The effect
that this has varies over time. For example, a battery with a capacity of
approximately 1.5kWh battery (assumed to cost around £1,300) would save
approximately £122 a year from the bill of a Successful Ruralite in 2020. This
would lead to a net increase in the costs faced by the business model provider.
However, by 2045, the battery would only cost £257 — the bill savings (still
approximately £122) would exceed this over five years. In the years prior to this,
providing storage as part of the Energy Outcomes offer would increase the costs
to serve consumers, therefore increasing the price. This would reduce the
attractiveness of the business model.
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Figure 47. Change in costs of serving Successful Ruralites (oil) due to storage
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The charges made to consumers by both business models (for an offer of energy
and storage only) in 2045 are shown below in Figure 48. This shows the overall
decrease in bills offered by storage by this late stage.
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Figure 48. Charges to consumers taking up Energy Outcomes and with additional
storage
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We note that storage may be more feasible if based around electric vehicles
which the consumer already owns as this will remove the upfront cost of the
battery. In addition, it may be possible for an aggregator to make use of storage
devices for ancillary uses (e.g. frequency response). This is discussed in greater
depth as part of the Power Buffer business model.

Profitability

As noted above, the storage model becomes cost-effective only late in the period.
It is therefore not surprising that the Energy Outcomes with Storage model
becomes most profitable in the later years (this is also due to the way in which
heat pumps become cost effective with time, discussed above). Figure 49 shows
the costs, revenues and profits modelled in BMET. This suggests that an Energy
Outcomes provider should offer the storage variant of the model later in the

period.
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Figure 49. Profitability of the Energy Outcomes with additional storage model
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Emissions

This business model has a very similar impact on energy usage as Energy
Outcomes alone. The net effect on emission is shown below.'™ The main impact
of the business model occurs later in the modelling period, as storage becomes
cost-effective. Note that, because BMET uses average emissions factors, it does
not take into account any changes in carbon emissions that occur as a result of

demand-shifting (which may for example reduce reliance on emissions-intense

peaking plants such as OCGTs).

104 As described above for Energy Outcomes, the consumption and emissions figures relate only to
those households for which business model take-up is considered feasible, and should not be
compared to aggregate forecasts of UK consumption or emissions.
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Figure 50. Total emissions under Energy Outcomes with additional storage
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Value chain impacts

The business model has a larger impact on the spillovers. The major impact of
adding storage is to flatten the electricity load profile. This will reduce the
capacity investment costs to generation and networks.

Figure 51 shows the net effect of the business model on the investment of these

third parties. It is notable that, even though earlier investment in heat pumps
increases the demand for electricity quicker than in the counterfactual, the total
investment required to sustain it is almost always lower than the counterfactual.
The inclusion of storage (which flattens peaks in demand) means that this
business model leads to lower reinforcement costs than under the counterfactual,

despite the installation of additional heat pumps. This stands in contrast to the

case of Energy Outcomes, in which required investment was increased
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Figure 51. Spillovers associated with the Energy Outcomes with additional storage
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Sensitivities

To understand the drivers of take up of Energy Outcomes with storage, we have

explored a number of sensitivities.

Cost of storage. A key assumption driving the take-up of storage in later
years for some groups is the reduction in the cost of storage over time.
Should our assumed curve of prices prove to be optimistic, and costs not
fall, the storage option will never perform better than a basic Energy
Outcomes model. In contrast, if battery prices fall, or EV batteries can be
used by the provider, the storage option would become more popular and
may be taken up eatlier, or by a wider range of customer groups.

Intervention take-up. We tested a number of different assumptions on the
level of intervention discounts an Energy Outcomes provider was able to
access. At a discount of 25%, the business model has a higher uptake due to
the cost advantage it enjoys over households carrying out their own
interventions in the counterfactual.

The other factors determining the success of Energy Outcomes business model,

listed above, will also apply to this variant.
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11.3.5 Business model 3: Energy Mutual

The crucial driver of Energy Mutual’s success is its ability to provide households
with access to affordably-priced credit. For this credit to be provided more
cheaply than the market rates (e.g. through schemes such as the Green Deal),
investors must be found who are willing to accept a lower return for ethical and
socially responsible investments.

Our central modelling assumption is that Energy Mutual can access credit at a
rate lower than the market rate. We assume the total size of the pool of available
credit is equivalent to the current size of the peer-to-peer lending market, and
that lenders are willing to lend at rates comparable to those seen in other ethical
schemes. We also assume that Energy Mutual providers can offer a bulk discount
on interventions. Under these assumptions, Energy Mutual is a successful
business model for customer groups without access to mortgage finance.

Under Energy Mutual, the installation of HEMS is associated with an
“Additional Hassle Factor” cost regardless of whether the installation occurs
under the counterfactual or the business model. This is different to Energy
Outcomes, where the hassle cost was only applied in the counterfactual. The
reason for this is that, under Energy Outcomes, the business model provider
encapsulates the installation of HEMS as part of the overall service of providing
comfort — the consumer does not need to actively choose to install HEMS. By
contrast, while Energy Mutual provides a way of financing HEMS, it is still up to
the consumer to decide to take up HEMS in the same way as if they had financed
it through an ordinary loan. As a result, any non-monetary barriers to HEMS
take up (for example, lack of information) that exist under the counterfactual are
likely to exist under Energy Mutual, unless the business model provider were able
to actively carry out activities such as customer education that would not occur in
the counterfactual.

Scale
Figure 52 shows, for each customer group covered by the tool:
B the nationwide number of households of that type;

o the number which are assumed to be in the feasible market for Energy
mutual; and,

B the number of households which take up the business model.
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Figure 52. Cumulative Energy Mutual uptake by 2050.
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Figure 53 shows how the make-up of household types joining the model varies

by group over time.

Figure 53. Take up of Energy Mutual
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There are many groups that in principle would benefit greatly from this business
model, but there is a limited availability of funds. As a result the business model
provider sets prices to cover the demand only for the most lucrative groups (i.e.
those with the highest willingness-to-pay compared to the cost of provision),
which are “Off-grid Rural Electric” in the initial period and “Middle Grounders”
thereafter.

“Off-grid Rural Electric” households are initially on electric resistive heating, and
would therefore install a heat pump (and HEMS) in the first period anyway. The
business model provides them with a cheaper way of doing this. Insufficient
funds are then left over to offer the business model to the other two groups
which would install a heat pump in the first period.'””

Out of all the other groups which do not have access to mortgage finance,
“Middle Grounders” is the one with the highest heat requirements'” (and
therefore heat pump capital cost) — this is why BMET targets the available funds
at this group in subsequent periods.

By 2040, all household groups have already purchased any interventions, and
there is therefore no further scope for the Energy Mutual business model.

Consumer bills and added value

For this business model, it is assumed that customers pay back the value of the
loan, plus interest, at a constant rate over the five-year contract period. Table 12
shows, for each consumer group:

B the year in which their uptake peaks;
B the interventions that the Energy Mutual provider is financing;
B the costs of these to the business model provider; and

5 the yearly repayment made by the customer group to the provider (for
groups with material uptake — those which are not offered the business
model in significant quantities are not shown).

105 There are two such groups. The first is “Successful Ruralites (oil)”, which which are assumed to be
able to finance the cost of a heat pump in a single lump-sum (rather than borrowing) due to their
greater wealth. The second is “Unconvinced Dependents” who, due to the smaller size of heat
pump required, are also assumed to be able to afford to buy it without recourse to expensive
borrowing. As a result, both groups have a lower willingness-to-pay for the business model relative
to the costs of providing it to them, which is why BMET targets funds at “Off-grid Rural Electric”
instead.

106 “Transitional Retirees” are very similar, but are assumed to have somewhat more disposable income
that can be used to purchase the heat pump without the need to borrow.
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Table 12. Energy Mutual bills

Customer Year of Interventions Yearly

group greatest installed payment
uptake

Young Starters No material

uptake

Busy No material
Comfortable

: uptake
Family
Older No material
Established uptake
Greener No material
Graduates uptake
Midde 2035 HP&HEMS £5,660 £2,220
Grounders
Stretched No material
Pensioners uptake
Successful No material
Ruralites (gas) uptake
Transitional No material
Retirees uptake
Unconvinced No material
Dependents uptake
Urban No material
Constrained uptake
Successful No material
Ruralites (oil) uptake
Off GI‘.Id Rural No material HP&HEMS £7.780 £2.864
Electric uptake

Source: Frontier Economics

The gain made by consumers compared to the counterfactual can be substantial.
Figure 54 shows, for the Middle Grounders group in 2030:

©  the modelled bill in 2015 (assuming no change in heating technology or
insulation level);
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the counterfactual (without Energy Mutual) annual bill breakdown for
this group in 2030 (at which point they are still projected to be using a
gas boiler for their heating requirements);

their spend on interventions in the counterfactual during this period
(zero);

the monetary value of the gain or loss this consumer group would make
taking up an Energy Mutual contract in 2045, consisting mainly of bill
savings from the heat pump and HEMS installation (blue), the
additional hassle factor associated with HEMS (light green), and a term
(“spend weighting”) to account for the way in which those that take up
the business model will be those with the highest willingness-to-pay

(gtey);

the resulting willingness-to-pay; and

a breakdown of consumer charges under the business model, showing
the amount spent (in annualised terms over the 5 year contract) on
HEMS, the heat pump, and profit for the business model provider.

Figure 54. Urban Constrained bill under Energy Mutual
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This shows that by providing access to finance for energy saving investments,

Energy Mutual saves customers money. This group wouldn’t have installed any

intervention in the counterfactual in this period. However, by financing this using
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Energy Mutual, they are able to afford the installation of a heat pump and
HEMS.

Profitability

Figure 55 shows the streams of revenues and costs arising out of the business
model.""” The teal line indicates the cumulative discounted profitability (i.e. net
present value).

Figure 55. Costs, revenues and profits for Energy Mutual
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Figure 55 shows that Energy Mutual has the potential to be highly profitable.
This is because there is a constraint on the supply of funds which means that the
business model provider charges high fees for matching lenders with investors as
a way of limiting demand to the level of available supply. This constraint binds
for most periods until 2040 as the provider is financing expensive heat pump
installations for all the periods,

After the first year (during which set-up costs are incurred) the business
immediately begins to make a profit. This is due to the assumed structure of the
loans from lenders (a lump sum is lent in the first year, interest is paid at the end
of each year of the five-year contract, and the principal is repaid along with the
final interest instalment at the end). The business model provider is never “out of

107 The evaluation tool models this business model using five-year periods. Costs and revenues have
been smoothed to simulate phased take up within these periods. The model does not simulate
contracts commencing after 2050, so the revenues and costs decline to zero after this point.
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pocket.” This, combined with the low set-up costs, mean that its financing
requirements (excluding the peer-to-peer lenders from which funds are
channelled) are minimal.

Sensitivities

We have carried out sensitivity analysis on Energy Mutual on a range of
parameters. First, we focussed on the willingness of people to undertake socially
responsible investment in return for a return that is slightly lower than the
competitive rate, exploring the impact of our assumptions on:

B the amount of funds available from peer-to-peer lending; and

o the rates of return the business model must secure for their lenders.

The impacts of relaxing these assumptions are unsurprising. When rates of return
rise above other commercially available rates (such as the rate of Green Deal
finance), the Energy Mutual model is no longer viable. When the level of
available funds increases, take-up increases. To test the impact of availability of
funds, we ran the business model through BMET without a constraint on
funds."” Figure 56 shows that under these conditions, take-up is generally close
to 100% of those eligible for the business model. This reflects the beneficial
terms upon which the Energy Mutual firm is assumed to be able to purchase
interventions alongside the competitive credit cost. In practice, one would
expect similar business models to have access to such discounts, therefore this
may overstate potential uptake.

108 The tool was set to maximise total welfare, providing that the business model covers its costs within
the first ten years
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Figure 56. Scale of Energy Mutual without financial constraints
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The impact of the assumption on the availability of a bulk discount providers can
offer to customers is also important to the success of this model. We have tested
three levels 25%, 5% and the baseline level increasing from 0% in 2015 to 20%
by 2050. Table 13 shows how uptake of the model varies according to this
assumption.

Table 13. Energy Mutual take-up at different interventions discount assumptions

Interventions discount Maximum Business Business model is
assumption Model Take-up profitable?
0% interventions 223 thousand Yes
discount households

Baseline Discount (0% 264 thousand Yes

in 2015 to 20% by 2050) households

25% interventions 305 thousand Yes
discount households

Source: Frontier Economics

Where no discount is provided, uptake of interventions is reduced slightly. This
reflects the additional cost of interventions, which reduces the attractiveness to
consumers, and limits the number of consumers the provider can sell to given
the limited funds available. At this cost of providing interventions, the Energy
Mutual provider does not exhaust the limited pool of funds available in 2020.
However, when BMET has been run with alternative assumptions that lead to
lower heat pump usage, take-up of Energy Mutual is markedly reduced without
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an intervention discount. This shows that the importance of the intervention
discount varies according to how valuable the services provided by the
business model are.

At higher levels of interventions discount, the Energy Mutual provider continues
to operate at the capacity of its pool of available funds, as the offer is now
substantially more attractive to consumers than the counterfactual finance. The
higher the discount, the greater the number of consumers that can be served with
the same pool of funds, as each consumer requires less funds.

To test which of the groups were most affected by the interventions discount
assumption used, we ran the tool with both the interventions discount and the
limit on lending removed. This therefore reduces any supply constraints and
makes it clear which groups would choose the model. Figure 57 shows the total
uptake by groups. Comparing this to the equivalent take-up graph when
interventions discount is included (Figure 56), shows which groups’ take-up of
the model is driven by the discount alone. We see that take up in the Young
Starters, Busy Comfortable Families, Older Established and Stretched Pensioners
groups is driven to a large extent by the discount (these groups have considerably
lower uptake when the discount is removed). Busy Comfortable Families and
Older Established are assumed to have access to cheaper finance through a
mortgage, which explains why the business model is less attractive without the
discount (while the Successful Ruralite groups also have access to funds at this
level, they take up a heat pump immediately due to the high gains on offer).

Young Starters are a group with relatively tight credit constraints, and would not
be able to afford the yeatly repayments to the Energy Mutual provider without
the intervention discount. Stretched pensioners, by contrast, are assumed to be
capable of funding the small heat pump that they require without credit, which
reduces their dependence upon the business model provider.

It is notable that the business model still achieves its highest take-up in the
middle period, particularly 2030. This suggests that using Energy Mutual to
finance heat pump installations will become increasingly more attractive for some
groups, due to the increased cost-effectiveness of the underlying interventions.
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Figure 57. Scale of Energy Mutual without financial constraints, with reduced
discount

Source: Frontier Economics

Adaptability to different scenarios

Energy Mutual is adaptable to the range of ESME scenarios tested within the
model, as it is not dependent on any particular decarbonisation pattern.

The results of the further failure risk analysis for the energy mutual business
model are set out below.
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