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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

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































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































