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A note on printing this document:

Due to some of the detailed diagrams contained within this report, a number of pages are sized at A3,
interwoven with the standard A4 pages. When printing a hard copy of this report, it is recommended
that these pages are folded according to the diagram below:
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1. Executive Summary

Work Package 5.5 concerns the initial creation of smart energy concepts (solution scenarios) to be
tested with consumers in forthcoming consumer research. These concepts are based on previous
Work Area 5 project work including qualitative workshops, in-home interviews and literature review.

For the purpose of this Work Package, a solution scenario is defined as a technology or integrated
system of technologies that meets one or more consumer needs and the supporting value chain
elements that enable that technology or system to deliver a positive consumer experience. Therefore,
a solution scenario concept could include consideration of:

Financial support

Data or IT infrastructure
Physical infrastructure
Supply chain

Legislation

Education, training and skills
Enabling products and tools
Other stakeholders

To develop these concepts, the consortium, in partnership with the ETI engineering team used
Hitachi’s Business Origami® methodology to create six concepts. Business Origami® is a visual
prototyping methodology where teams work together to identify all the elements of a potential service
offering and determine the key relationships and interactions between these elements.

Using personas based on real WAS5 research case studies and ideas developed by the ETI, the
process created the following six concepts:

. Healthy Home HEMS - A home energy management system for an existing heating system
supported by an advice service that responds to real-time information from home sensors (e.g.
temperature, humidity, air quality, occupancy) to help maintain a healthier environment and
ensure peace of mind for the customers;

. Remote Zone HEMS - A home energy management system for an existing heating system that
enables individual rooms to be controlled remotely by occupants and provides accurate, real-
time information on environmental conditions wherever they are;

. Designer Retrofit - A bespoke whole-home retrofit and holiday designed around the needs of
a household by a single point of contact service provider who manages everything for the
customer;

. Smarter Secondary Heating - An array of products that deliver localised, secondary heat to

customers supported by intelligent, wireless controls and a new standard wireless protocol for
such devices to allow mixing and matching between product suppliers. Wireless room sensors
optimise performance of the products according to the local environment.

o Complete Comfort - This concept challenges the status quo of paying for utilities like gas and
electricity, by instead paying for a guaranteed level of comfort. For a fixed monthly fee, the
provider would provide the technology, fuel, maintenance and optimise the controls to
guarantee that the family would always be comfortable.

. Community Retrofit Pathways - A business model to deliver energy efficient retrofit to a
community through a phased masterplan, with wider community benefits.
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Each solution scenario revealed elements that should be tested as part of forthcoming concept
development work, unique to that solution scenario. However, a number of recurring themes emerged
for multiple concepts that could be considered across these, and potentially other, concepts.
Therefore, these key considerations could have implications for the wider SSH programme as
concepts are developed and plans are made for the Phase 2 field trial:

. Payment - Who pays for the service (capital costs, ongoing costs, etc.) and what funding
mechanisms would best suit the concept from a customer and commercial perspectives?

. Data Management and Protection - What data is essential for the delivery of the concept?
Who needs to access and manipulate this data and how will this data be protected?

. Trust - How can customers be inspired to trust the concept in terms of the technologies
themselves, the parties responsible for delivering the concept and in the advice they receive
throughout?

. Communication Channels - How will information be conveyed to the customer? From first

contact through the life and usage of the system? Who will the messenger be? How will the
concept be marketed?

. Cross-Tenure Appeal - How might the concept appeal to different tenures? What about to
different customer types? What is the market size for the concept?

Forthcoming concept development work in this Work Area includes:

. Ongoing collaboration with the ETI engineering team to interrogate and develop these initial
concepts and consider issues such as those listed above;

. Concept testing with consumers in workshop and interview settings;

. Development of customer journeys which explore each concept in terms of each stage of the
customer experience;

o Collaboration with other Work Packages on computer modelling and case study development
to enrich understanding of key solution characteristics and understand variations in response
by customer segment.
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2. Introduction

2.1 Background and context

Work Area 5 of the ETI Smart Systems and Heat Programme focuses on exploring consumer
response and behaviour in a smart heat setting. It aims to understand people’s current needs and
behaviours relating to the use of heat energy and how they might respond to future smart energy
solutions, in order to better design these future systems.

Work Package 5.5 Solution Scenarios aims to build on existing primary and secondary research
within the project, supported by input from the wider SSH programme, to define a small number of
preliminary solution scenario concepts, which will be developed in future work and tested with
consumers in forthcoming primary research activities. This work will work towards answering the
following research questions:

RQ7. What is the likely consumer response to potential smart energy system solutions?

o By defining a selection of potential smart energy system solutions, based on consumer
requirements research (WP5.4), to be tested in forthcoming research.

RQ8. How can smart systems meet current and future needs?

. By basing solution scenarios on existing needs and relating these to future trends highlighted in
previous research such as WP5.3 External Factors.

WP5.5’s position relative to the rest of the project activities is detailed in Figure 2.1:

PROJECT TIMELINE

PRIMARY CONSUMER

PRIMARY CONSUMER
RESEARCH (PHASE 1) 5.4

RESEARCH (PHASE 2) 5.7

Behaviours

Quantitative
Survey

Deliderative
Workshops

SOLUTION
SCENARIOS

SOLUTION
CHARACTERISTICS

Figure 2.1: WA5 Research Diagram
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2.2 What is a Solution Scenario?

As an early part of the WP5.5 work, a kick-off meeting defined and agreed the scope of a solution
scenario as:

“A technology or integrated system of technologies that meets one or more consumer needs
and the supporting value chain elements that enable that technology or system to deliver a
positive consumer experience”

In the above definition, “supporting value chain elements” could include any of the following:

Financial support

Data or IT infrastructure
Physical infrastructure
Supply chain

Legislation

Education, training and skills
Enabling products and tools
Other stakeholders

As such, the draft solution scenarios detailed in WP5.5 must look beyond technologies that just
provide or retain heat to include the things that consumers require to be in place to enable them to
access these technologies, operate them effectively and gain the maximum value from them.

-

DatanT

Infrastructure

Figure 2.2 — Solution Scenario Elements
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3. Methodology

. Early discussions within the consortium highlighted Hitachi’'s Business Origami® design method
could prove suitable for the generation of solution scenario concepts to test in further work;

o Two sessions within the team piloted the method and trained PRP and Peabody staff. This
proved that, with minor changes, the method would prove effective for WA5 purposes;

o Personas were developed based on the monitoring sample from WP5.4 to present real
situations and real problems and to allow direct testing of concepts with these people in future;

. Idea generation was conducted by ETI, using these personas, to generate a long list of ideas
organised into six core ideas, from which Business Origami® sessions could be based;

. Two Business Origami® workshops were held over two days to develop and explore the
systems-level operation of each concept with attendees from the consortium and ETI.

3.1 Methodology Selection

Early discussions within the consortium revealed that one potential method for generating solution
scenarios could be Hitachi’'s Business Origami®. Furthermore, ongoing discussions suggested that, to
get the most out of, and deliver greatest value to the rest of WA5 and the wider SSH programme,
personas should be based on real research participants and ideas should be based on ETI’'s growing
understanding at a programme level.

The solution scenario concepts developed in WP5.5 will be evolved over the remainder of the WA5
project, through continued collaboration between the ETI and the WA5 consortium and further
consumer research. This work will include the development of consumer journeys and will be further
detailed in Chapter 6. As such, the structure for developing solution scenarios is detailed in Figure 3.1

WP5.5
SOLUTION
SCENARIOS

Consumer Journey Development < > Consumer Testing of Concepts
(Ongoing work in WPS5.8) (Forthcoming work in WP5.7)

FUTURE
Revised Concepts and Solution
" J

Figure 3.1 — Solution Scenario Development
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3.2 What is Business Origami®?

Developed and patented by Hitachi’s Tokyo-based Design Team, Business Origami is a visual
prototyping tool for designing new product and service models. The tool uses group working and

physical, moveable figures to identify all of the elements of a service system and identify the linkages
between these.

Business Origami® is a registered trademark of Hitachi, Ltd. Hitachi has provided a license to the
consortium to use the method for the purpose of concept generation for Work Area 5 of the Smart
Systems and Heat project.

3.3 Business Origami® Pilot

Following identification of Business Origami® as a potential method for developing early concept
solution scenarios, two sessions were held to train the members of the team that would facilitate the
Business Origami® workshops and to test the process for its suitability for WA5. The key lessons from
the pilot to incorporate into the planning of the main workshops were:

. Teams should include a maximum of six people — larger teams would potentially struggle to
focus on a coherent and single task and may hinder the development of the idea;

. Two facilitators per group are necessary — a visual recorder to capture ideas as they arise
and a facilitator to prompt and manage discussion are needed. These jobs could not be
completed by the same person effectively;

. Team composition should be carefully designed — to ensure effective team working and a
strong output, the make-up of the teams would be extremely important, in terms of experience
and expertise as well as interaction with other group members. One key aspect of this would be
to ensure a “customer” expert was appointed from the NatCen team of researchers conducting
the field work and consumer research analysis under WP5.4 in addition to technical and
commercial experts who understand the potential solutions under the SSH programme. In
discussion with ETI, it was agreed that members of the ETI engineering team would be best
suited in these cases;
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o Some floating participants and a facilitator would be effective — As long as the majority of
participants are fixed to one idea, a few participants who could move from group to group would
help gain greater insight from these participants and help share insights from each group during
the process. A floating facilitator would, similarly, help maintain a level of consistency across
the groups;

. Only one idea should be developed per day — it was originally considered to hold full-day
workshops where two concepts were developed. The pilot highlighted that the process of
developing ideas is taxing and could lead to the second idea of the day being effected by
fatigue. Keeping to one idea per session would help to mitigate this.

3.4 Persona Generation

WP5.4 comprised the first phase of consumer research for WA5. This included a series of workshops
exploring consumer needs and behaviour, individual in-home interviews and physical monitoring of
homes.

Following larger workshops held around the country, thirty households were recruited to have
monitoring equipment installed in their homes and take part in a series of four interviews throughout
the year. For these thirty cases, the research team have a rich picture of their situation, comprising
demographic data, property information, current system characteristics, needs and behaviours and
the key challenges faced by each case.

From this pool of households, a sub-sample of six cases were selected to develop into personas —
anonymised case studies that provide a rich portrait of the household, the property and system
characteristics and their particular needs and behaviours. These were selected to provide breadth in
terms of property type, occupant characteristics and challenges. To preserve anonymity, names were
changed and different but representative property photographs were provided to support idea
generation work.

The six personas are included in full in Appendix A.
3.5 ldea Generation

Subsequent to the generation of personas and the completion of many of the early areas of work in
the other SSH Work Areas, members of the ETI's engineering team carried out a series of idea
generation workshops. These sessions served to generate ideas that could address the needs and
challenges of the personas and cover the range of smart energy solutions considered by the SSH
programme.

The workshops yielded a list of ideas that were refined before being presented to the consortium as
six core ideas:

Home Energy Management Systems — ease of control

Home Energy Management Systems — sensors and automation
Retrofit (improving insulation) and service design

Products that store energy or provide localised heat

Business Model — Energy Outcomes (pay for comfort)

Business Model — Community Energy

Using the longer list of ideas these core concepts were translated into six idea sketches that formed
the basis of the Business Origami® sessions. The full list of ideas can be found in Appendix B.
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The final agreed format of the Business Origami® sessions featured a pair of workshops with three
working teams of five participants and two facilitators.

Participants were drawn primarily from within the consortium (NatCen, PRP, Hitachi, Frontier
Economics and Peabody) and the ETI’'s SSH team. A selection of invitations to a limited number of
third parties was made, to add value and expertise beyond the range available within the existing
team. In the final workshops only one attendee was from a third party. An NDA was signed prior to
participation to preserve any IP generated within the course of the workshops.

Following participant introductions and an explanation of the Business Origami® process, the
personas and idea sketches were introduced to the full group. Groups then split to carry out the main
exercise.

3.6.1 Business Origami® Process

The Business Origami® process, as used for these workshops, comprises four key stages, each
taking approximately thirty minutes:

1. Identify as many elements as possible — |dentify objects (e.g. technologies, bills),
processes (e.g. home assessment, delivery) and stakeholders (e.g. customers, companies,
friends and family) that might exist for the idea to work;

2. Situate elements — Place each of the above elements on the whiteboard, grouped together
into locations (either physical or virtual — e.g. a data cloud);

3. Identify flows and connections — Describe how the elements and locations interact with
each other by drawing lines that represent a movement of information, money, assets, heat or
electricity;

4. Determine values — think about the value that each of the stakeholders derives from the
interactions and confirm that this is a win-win relationship.

Following the main session, the group then had the opportunity to share their idea with the other
groups in a plenary discussion, highlighting any key areas of discussion that presented challenges or
strengths with each idea.
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Following the workshops, each idea canvas has been digitised and the ideas summarised to be
included in this report. Work has also begun on developing consumer journeys, which will be detailed
in Chapter 5.

The process generated six concepts, detailed in Chapter 4.
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4. Solution Scenario Concepts
o Six concepts are presented as outputs of the Business Origami® workshops:
o Healthy Home HEMS
) Remote Zone HEMS
o Designer Retrofit
o Smarter Secondary Heating
o Complete Comfort
o Community Retrofit Pathways
o Concepts should be viewed as initial stage ideas and represent faithful transcriptions of the
workshops. Further development work is detailed in Chapter 6.
4.1 Format of Concepts
Each concept in this section is presented in the following format:
o Name of idea with supporting illustration;
. A brief summary of the idea detailing its key features;
o A summary of the persona that the idea has been developed for, how the idea helps solve their
problem and which other customer groups could find it attractive;
. A digitised version of the Business Origami® canvas as created in the workshops,
accompanied by some notes highlighting key points of interest;
o A summary of the key barriers and challenges related to the idea, as discussed at the
workshop;
o A summary of things to test with customers in forthcoming work;

It is important to note these are initial concepts and, as such, need testing and refinement. As much
as possible, the concepts and canvases attempt to stay true to the canvases as created in the
workshop. As such, it should be expected that some elements (e.g. the relationship lines and flows)
need challenging and reworking. It is intended that these canvases are revised as part of ongoing
work with the ETI as detailed in Chapter 6.

It is also important to note that these concepts have been devised independently from each other,
however there is no reason that there could not be an overlap or combination of concepts as part of a
real world offering.

Finally, the summary of key items to test at the end of each concept section should not be seen as a
final list and will be added to in forthcoming workshops between PRP, NatCen, UCL and ET]I, as the
scope of the testing phase is developed.
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4.2 ldea 1 - Healthy Home HEMS

4.2.1Qverview
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What is it?

A home energy management system for an existing heating system supported by an advice service
that responds to real-time information from home sensors (e.g. temperature, humidity, air quality,
occupancy) to help maintain a healthier environment and ensure peace of mind for the customers.

The system could be configured to provide real time alerts to third parties (family members, health
care professionals, etc.) for times when the condition within the home is potentially unsafe. It could
also integrate with a security system to improve home security. These features could help more
people live in their own homes for longer when they might otherwise need assisted living. The idea
could also be intelligent to learn patterns of behaviour and preferred levels of comfort to automate
control and allow the system to function without the requirement for continual adjustment.

The idea is delivered through a single-point of contact from a network of suppliers providing
maintenance, installation and ongoing support, referred to as "The Bridge".

Who is it for?

This idea has been designed for the persona of Arthur Johnson (65) who lives with his wife, Wendy
(61) in a relatively efficient, post-1980 detached home with gas central heating. They are both retired
and live on a low income with limited savings. Arthur uses his controls every day to maintain a level of
efficient comfort for the couple. They live predictable lifestyles so Arthur finds it easy to plan ahead.

Despite regular interaction, Arthur struggles to know how to optimise the heating system and relies on
habit and anecdotes to inform his behaviour. A lack of zoning (no TRVs on radiators) makes it even
more difficult for Arthur to optimise his system performance. This solution scenario provides Arthur
with greater control, greater confidence in the home environment and greater peace of mind.

With an aging population, a smarter system that makes it easier to maintain a healthy living
atmosphere and alerts users and caregivers to unsafe conditions could be a valuable tool to support
customers in maintaining physical and mental health and independence. The system may also appeal
to households with vulnerable individuals (e.g. young children or those with chronic health concerns).
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4.2.2Business Origami® Canvas
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4.2.3Key barriers and considerations
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. Payment —Should the capital outlay of the sensor and control equipment be packaged in with
heating system or boiler installations? Whilst Arthur, an advocate for heating controls, may be
motivated to pay for the equipment, this may not be true for the mass market. Ongoing costs to
maintain the network and equipment are another consideration. Could this be packaged in with
existing energy supply or telecommunications offering? Government subsidies could also be a
consideration. The idea has already highlighted how the system has the potential to save
energy and assist independent living for vulnerable individuals that may save money on
healthcare.

. Data security and protection — The core offering requires data on home condition (which
could include information about periods of no occupancy) to be shared with potentially multiple
third party organisation. Ensuring that this data is secure and encrypted will be vital to ensuring
that the solution is robust and can be trusted. This is particularly true should it be expanded to
link with family or healthcare professionals to ensure that sensitive personal data is completely
secure.

. Trust — For a service that hinges on providing advice on how to effectively operate the home,
trust in the advice and the technology is crucial and should be completely transparent.

4.2.4Key elements to test and refine

. Core concept — Would people be motivated by a system that would make it easier to know
how to maintain a healthy home and alert them to poor conditions?

o Payment options — As detailed above, there are a number of options for paying for the service,
from direct user payment through to indirect payment via bills or taxes. If willing to pay, how
much?

o Automation versus manual controls — Which is more appealing and why? Under what

circumstances?

. System usability — How would people like to interact with the technology? Through television,
tablet, smartphone or dedicated controller? Could the controls be simple enough for all people,
even those who struggle with technology?

. Interaction with third parties - How would external family members interact with the service —
would third party awareness of occupancy and other information be desirable to customers
such as Wendy and Arthur? Is the concept of sharing data with a GP or care worker appealing?

o Data Protection — How freely can their data be shared between other agencies, is this
something they would be comfortable with? What data are they happy sharing? What
assurances and safeguards would they need?

o Delivery Agent — How would they prefer the service to be delivered (e.g. through the Bridge)?
What would work best for the consumer?

. Channels of Discovery — Where would they feel most comfortable finding out about
information on the service? Who is the most trusted source? “Gransnet?” GP? Supermarket?

. Additional features — Would an integrated security system appeal to customers?
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4.3 ldea 2 — Remote Zone HEMS

4.3.1 Overview
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What is it?

A home energy management system for an existing heating system that enables individual rooms to
be controlled remotely by occupants and provides accurate, real-time information on environmental
conditions wherever they are.

This idea started as a concept for allowing house sharers to more accurately determine bills based on
tracking individual energy consumption but was revised during the workshops to reflect the need to
respond to the relative comfort needs of the occupants.

Designed to be easy to fit and remove, the service could be packaged in with a maintenance service
operated by the landlord or managing agent, or could be delivered by an energy supplier. Over time,
the system would also gather information about the property that could be used by the property owner
to inform future improvements.

Who is it for?

This idea has been designed for the persona of lan (24) who lives with three male housemates, all in
their twenties. They live in an urban, purpose-built flat, which is moderately efficient and rented from a
private landlord. They have gas central heating and a hot water cylinder supported by controls that
are regularly overridden and TRVs set to maximum. All household members have a comfortable
income and unpredictable routines.

A key challenge for this persona is the independence of the housemates, with little communication
between them about their unpredictable and erratic routines. As such, the heating for the whole house
is regularly left on when the house is empty.

As people who use smartphones and computers every day, a technological solution to energy
independence could be attractive to this group. Also, as a solution built for renters, it could appeal to
the growing private rental sector and to landlords facing growing energy efficiency regulation.



eng,
%
O,

e
hqs

sinor®

d,o”""u,,)

paGcE |19

4.3.2Business Origami® Canvas
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4.3.3Key barriers and considerations

o Payment — As with most solutions related to the rental market, payment is a challenge.
Improvements to the home are the landlord’s responsibility, but the tenants are the ones to
benefit from the intervention. With this idea, the ease of installation and removal may mean that
the tenants should pay for the devices, but they may be resistant to this idea as there is no
comparable precedent. If testing reveals that such a technology might be valued by tenants,
this could be seen as a device to increase rental value. Incentives from government could also
be considered for part payment.

. Detachment from home — Private renters are typically more transient and less emotionally
invested in their homes, so improvements such as this may be less desirable than others.
Similarly, landlords are often less emotionally invested, seeing the property as a business
asset. Also, in general, improvements are typically made by the landlord between tenancies
with any other works being in response to a failure (e.g. boiler breakdown) rather than as
upgrades. An improvement to controls is rarely considered by landlords and tenants, so how
could this be overcome?

. Ownership and control — With remote control of the system, access to the controls and the
data is an important consideration. If the tenants move out but the system remains, how is the
remote control functionality transferred? A new digital “key” would need to be “cut”. Also how
much control or visibility of the system data should the landlord see?

. Regulation — Related to the above, the private rental sector remains relatively unregulated and
energy efficiency requirements such as Energy Performance Certificates have been,
historically, poorly enforced. However, legal requirements such as the annual gas safety check
are, more commonly, well enforced. Future regulations that might focus on upgrading energy
systems and controls should learn from the successes and failures of schemes such as these.

4.3.4Key elements to test and refine

. Core concept — Would people be motivated by a system that allows remote zonal control?

o Payment options — As detailed above, there are a number of options for paying for the service.
Who should pay and how?

o Tenure differences — Is a system like this, which has been designed around the private rental
market, appealing to this tenure? How about landlords? Are other tenures (e.g. owner
occupiers) more interested in the system?

. Ownership — Who should “own” the system? Tenants or a landlord?

. Permissions — Would a system like this be able to be installed without a landlord’s permission?
Would that model be attractive to tenants and would they trust that landlords don’t need to be
involved?

. Control Interface — How should the system be controlled? Should a web portal be used with

apps for computer, smartphone and tablet? Which is most appealing?

o Social networking — Would customers be interested in the social networking element of the
idea, where users could “tweet” about their energy savings in a similar way to exercise
achievements? Could a “gamified” approach be taken to heating?

. Additional features — Original discussions had included a fob or presence detector that
automated the process of turning the heating on and off, as households may prefer this. Could
this feature be of interest to customers?
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4.4 |dea 3 — Designer Retrofit

S5t

4. 4.1 Qverview
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What is it?

A bespoke whole-home retrofit and holiday designed around the needs of a household by a single
point of contact service provider who manages everything for the customer.

A coordinating expert consultant develops a rapport with the householder through an initial
assessment and builds the desired package in collaboration with the customer. This consultant then
coordinates the project management of the work, sources and arranges the funding and efficiently
schedules the work to be done in a minimum amount of time.

Technological innovations are employed at each step of the way to minimise labour, whilst still
delivering a high level of service to the customer. To further minimise hassle, the consultant also
arranges a discount holiday, which could be different places for different members of the household,
so that occupants are able to avoid the upheaval surrounding the works. Webcams are provided, if
necessary, to keep an eye on the works whilst away and maintain high levels of trust. The solution
could also integrate security systems and wellbeing sensors for vulnerable householders.

Who is it for?

This idea has been designed for the persona of Michael Broad (56) who lives with his wife, three adult
children, their partners and his mother-in-law in an inefficient, off-gas, pre-1900 cottage in a rural
location. Michael runs a business from home with one of his daughters, but the house is currently
heated largely by expensive plug-in heaters and a wet underfloor heating system that provides an
unsatisfactory level of warmth alone. Michael is a high earner, so the expense doesn’t bother him, but
the poor functionality of the system and lack of convenience is a primary concern.

Whilst the wider UK housing stock requires some level of retrofit, this high-end (and likely higher cost)
solution is likely more attractive to those who have disposable income and might otherwise be
interested in major refurbishment or property extension.
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1.

Media — Customers may be made
aware of the service through website,
TV and radio adverts.

The Retrofit Provider — Offers a range
of knowledge covering financial,
surveying, technical and project
management services. They offer
initial advice based on remote data
collection and then a detailed schedule
of works following a site survey.

Supply Chain — The retrofit provider
receives information from the supply
chain about latest innovations,
available products labour availability.
They place orders on the customer’s
behalf.

Finance — Banks offer a specialist loan
at favourable rates or a mortgage
product for the funding of energy
efficiency works.

Local Authority — The retrofit provider
communicates with the Local Authority
and other external institutions about
local issues and initiatives. The
provider notifies and makes the
appropriate submissions for planning
consents, building regulations and any
other permissions needed. The
provider applies for and obtains any
local subsidies and deducts these from
the householder’s costs.

Phased Installation — The customers
decide which measures they would like
installed and receive these works in
scheduled phases to minimise
disruption and to suit cash flow.

Peer-to-peer communication — The
customer receives recommendations
on the service from trusted peers and
intuitions and gives feedback on the
service.
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4.4.3Key barriers and considerations
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. Payment — This concept is likely to be an expensive customer offering that will need to be paid
for by someone. The coordination role may save money on delivery but is unlikely to be enough
to cover the cost of the role, where a multi-skilled individual is likely to demand a high day rate.
These costs could potentially be subsidised by government (e.g. through ECO) if it is shown
that such an approach could lead to increased take up of retrofit.

. Multi-skilled provider — Whether delivering as a multi-skilled individual or group of differently-
skilled individuals, bringing all these skills under one roof could be challenging. Furthermore, as
above, this could be costly. The role of technology in reducing labour costs needs careful
consideration.

. Trust — Delivering such a service would require high levels of trust, not just for the customer,
but between the consultant, local authority and supply chain. Ensuring that the brand can be
trusted will be key, as will differentiating the service from “rogue traders”.

. Supply Chain — such a service does not currently exist and would require a step change in the
way that the current supply chain works. Understanding how to create motivation to inspire the
supply chain to work in new ways will be critical.

4.4 4 Key elements to test and refine

. Core concept — Would people be motivated to take up a retrofit designed to minimise hassle?

. Payment options — How much would customers pay for this service? What value would they
place on this? How could it be subsidised? When would payment happen? Would they trust the
flow of grants and subsidies to the retrofit provider?

. Delivery Agent — What kind of organisation would be trusted and what referral would be
needed. E.g. high street provider with TV advert or independent specialist with personal
recommendation?

. Holiday — Would customers value the idea of a holiday packaged into the works? Would they

trust an organisation to carry out the works with them absent? If not what would it take to build
such trust? Would the webcam surveillance idea appeal?

o Decision Making — How comfortable would customers be handing over control of the decision-
making process to a third party?

. Channel of Discovery — How do they find out about it? Where do they look for information?
How do they want to receive information about the potential options?

o Staged or One-hit? — Would people like works delivered in one go or in phases?

o Maintenance — Would customers like this included as an option?
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4.5 l|dea 4 — Smarter Secondary Heat
4.5.1 Overview

EAST
IWSTRLL AT

——

Purtvmation |y
TURNED OFF

What is it?

An array of products that deliver localised, secondary heat to customers supported by intelligent,
wireless controls and a new standard wireless protocol for such devices to allow mixing and matching
between product suppliers. Wireless room sensors optimise performance of the products according to
the local environment.

The product range could encompass traditional secondary heating technologies such as electric fan
heaters as well as wearable products such as heated blankets or clothing. The wireless standard
would ensure that they could communicate with a wireless hub from a different manufacturer and
open the market to a wide array of technology providers.

Products could be ordered online or be sold from high street “experience centres” where a specialist
advisor could help recommend products. This business could also offer maintenance or hire of the
equipment and ongoing technical advice and support to customers.

Who is it for?

This idea has been designed for the persona of Michelle Hall (34) who lives with her husband, Rob
(36), in a leasehold 1960s purpose-built flat with Grade Il listing that prevents making many changes
to the fabric of the property. The property is heated by low-level, “background” electric underfloor
heating which requires them to use top-up portable heaters to meet their heat requirements. Rob
works from home and they are both high earners with unpredictable lifestyles.

With a rise in private renters who cannot control improvements over their own home, this concept
could overcome problems where tenants struggle to maintain a level of comfort in their homes. The
technology could also be used as a temporary solution for heating in the case of a boiler failure where
maintenance providers could quickly deploy the solution whilst planning repairs to the main system.



eng,

3
%

4.5.2Business Origami® Canvas

SOt
sinor®

&

IDEA 4

SMARTER
SECONDARY
HEATING

— SUDSIANCE

R Monay

— {eat

| i,

Health + Safety exec Standards body

standard
communication
protocol

Electric under flcor
Industry heating system

Capability

- Standard protocol
ICT provider arranged protocol
Centification process

v

Lighting sensors
o control lamps

Lighting
-»| +Sensor

“Y

ICT Control system

Capability

- Stop overheating
- Se¥-test functionaity
(. cew

4 Electricity Bill Rob's employer

Server

Company CRC
(carbon reduction
HAS A )
rmer A -
Installer company
T‘\ Resource
a—y
Install contracior
© © Instaber
~ |
'
a Shop / “Experience Centre"
Home visit
S/ + Tachnical advice
+ equipment
'
(£ > =N
Buy products
N (walk In o by web) Advisor Appliances + ICT system
Y
Resource
=)
Ad on Web
=
Capability

Help ine Increase customer
satisfaction

Take to fx

"

v

Manufacturer %1
i | i i i ‘ i i Products
Manutacturer

Manufacturer Produce new comfort product
(with sensor etc.)

pAGE | 25

Notes

1. Heating technologies — A range of
potential technologies are envisioned
for this concept. These could include
individual heaters as well as wearable
blankets and clothing.

2. Sensors and Controls — Wireless
room sensors optimise the operation of
the devices to automatically maintain
levels of comfort.

3. Hub — A central, wireless hub
coordinates the data from the sensors
and devices to prevent overheating and
contains self-diagnosis features to
highlight any problems and notify the
customer.

4. An Industry Standard — The core
value in this idea comes from a
standard agreed by industry for
wireless communication of secondary
heating systems. This would allow
customers to use technologies from
different manufacturers seamlessly with
each other and drive innovation in the
sector.

5. Supply — A dedicated supplier, with a
High Street “experience centre” could
offer services such as system
design/advice, installation, hire or
maintenance.

6. Home working support — To assure
Rob’s employer that his home-working
conditions are safe and comfortable, a
link to the hub data could be provided.
Reducing Rob’s need to travel and
demonstrating use of efficient
secondary heating could support the
employer’s sustainability agenda and
go towards meeting requirements such
as the Carbon Reduction Commitment.
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4.5.3Key barriers and considerations

o Value of Product — Many users of secondary heating are happy with their products and how
they use them. Understanding why a “smart” version of the product, which requires room
sensors is significantly better than the current technologies is vital, to prove a market and to
ensure that the concept is not an overcomplicated redesign of secondary heating. Proving that
the technology can also result in energy savings will also be critical.

. Industry Cooperation — Establishing an industry wide protocol for secondary heating will be a
challenging and costly thing to do. For it to work it would need to be driven by Government or
by a significant enough consumer demand to warrant manufacturers cooperating on the
standard.

4.5.4Key elements to test and refine

. Core concept — Would people be motivated by products that provide localised heat, with
intelligent, wireless communication features?

. Payment options — What would people be willing to pay for these technologies? Would they
want to buy online or from an “experience centre”? Would people like a rental option with
ongoing support?

. Product range — What sort of secondary heat products would appeal? Would people see the
appeal of clothes that integrated heating and wireless sensors?

. Tenure differences — Would such products appeal to some tenures more than others (e.g.
private rental where changes to the system are less easy)?

. Channel of discovery — How would people find out about the system? How would they hear of
new products?

o Sensors — Do customers see the relevance of sensors? Are these off-putting?

. Awareness of needs — Would customers have enough awareness of their needs in order to

specify a system or communicate this to an advisor?

o Differentiation from existing — At what point might customers want to switch from existing
secondary heating to this concept?
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4.6 ldea 5 — Complete Comfort
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4.6.1 Overview
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What is it?

This concept challenges the status quo of paying for utilities like gas and electricity, by instead paying
for a guaranteed level of comfort. For a fixed monthly fee, the provider would provide the technology,
fuel, maintenance and optimise the controls to guarantee that the family would always be comfortable.

Charges would be fixed over a long period of time, rather than fluctuating with wholesale energy
prices and companies would profit by reducing the energy consumed by the customer, rather than by
selling more. This could drive companies to innovate and deliver efficiency improvements to homes
for profit reasons, rather than by imposed obligations.

The house is necessarily fitted with enhanced controls and sensors that enable the provider to
optimise and maintain comfort levels in the home. This rich data could be used for applications like
submetering or identifying which areas of the home use the most energy.

Who is it for?

This idea has been designed for the persona of Lucy Churchill (32) who lives with her husband, Tony
(37), their two young sons and a lodger, Liz (25). They live in a relatively efficient, pre-1980 semi-
detached home with gas central heating and an extension where the lodger lives. They have a high
household income and lead busy lifestyles so feel they have earned a high level of comfort and want
this to be provided to them as conveniently as possible.

With the rise in popularity of “unlimited” telecommunications packages and developments in smart
metering, new tariff and service offerings from utilities could become increasingly popular with middle
and higher earners who are becoming increasingly used to a service-based economy.
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4.6.2Business Origami® Canvas
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Retrofit options — The organisation is
incentivised to reduce customer energy
consumption to maximise profits, so
could offer energy efficiency retrofit
products as part of the service, either
bundled in with the service or at a
subsidised rate.

Home assessment — To determine the
comfort needs of the household, an
initial assessment would need to be
carried out and sensors gather
behavioural data on the home to
optimise the comfort package for the
specific household.

Additional benefits and offerings —
the scale of the monitoring means that
the customer could be offered detailed
information on the consumption of
different parts of the house or by
different occupants, allowing for
submetering for lodgers, etc.
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4.6.3Key barriers and considerations
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o Differentiation from current offerings — Many utility providers offer customers fixed monthly
payments, through direct debit, that can be fixed for long periods of time. Similarly they offer
maintenance of heating systems and insulation schemes. Ensuring that the concept can
convince customers that this service offers something different and improved from these offers
will need careful work.

. Acceptable usage — The concept of paying a flat rate for “all you can eat heat” could be
analogous to when people stay in hotels or live in properties with unmetered communal
heating. In these cases, there is evidence to show that people increase their energy usage to
“get the most for their money”. As such, safeguards must be put in place for this concept to
avoid that. An acceptable usage policy that charges extra when customers override the controls
or engage in inefficient behaviour (e.g. leaving windows open while heating is on) could be
effective but would then need to address the point of differentiating from an existing tariff that
charges based on consumption.

. Trust — If the concept requires control to be handed over to a third party, there is a barrier of
trust that must be overcome in order for customers to accept this concept. Related to that is the
requirement for sensors to be placed around the house. This may present further concerns for
customers and they would need to understand the need for these as well as trust the
organisation responsible for delivering the service.

. Data protection — With the amount of data from the sensors and instruction to the control
systems involved, robust and secure data transfer mechanisms must be in place to ensure that
data, and the household, are secure from malicious parties.

. Flexibility — The concept will need to be flexible enough to adapt to changes in customer
circumstances, such as a new baby or household members moving out.

4.6.4 Key elements to test and refine

o Core concept — Would people be interested in a service where they pay for comfort rather than
a fuel?
o Payment — What payment options would customers want? Would they be willing to pay for

additional sensors or improvements or would they be happy to have these included as part of a
premium monthly charge?

. Sensors — Would people be comfortable with sensors in their home? What level of monitoring
would they be happy with?

. Level of control — Would people be happy to relinquish control of their home to a third party? If
not, how much control would they like to retain?

. Defining comfort — How to define and specify comfort? How to manage variation within the
household?
. Acceptable usage — Are customers happy with the potential for acceptable usage agreements

and additional charges for wasteful behaviour? How would this need to be conveyed to them?

. Delivery agent — Who would customers like to deliver this service? Existing utilities?
Supermarkets and existing brands?

o Channels of discovery — How would customers like to find out about the service?
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4.7 ldea 6 — Community Retrofit Pathways
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4.7.1 Overview

m———, |
5 YEARS PLAN [ (picese

What is it?

A business model to deliver energy efficient retrofit to a community through a phased masterplan, with
wider community benefits.

A community, potentially at the scale of a local authority, establish a non-profit organisation or SPV to
transform the homes within the area. An initial data-gathering stage lays the basis for a five-year plan
delivering retrofit in phases.

The SPV creates local jobs and develops the skills required to deliver each stage of the retrofit, from
assessment to installation, and coordinates the procurement of retrofit materials to drive down costs.
Over the five years, the new workers develop a broad range of skills and can deliver maintenance
services within in future or diversify into other home improvement fields.

Any profit generated by the SPV can be reinvested in the community (e.g. providing the school with a
hybrid bus) to support the benefits of job creation and investment in the local economy.

Who is it for?

This idea has been designed for the persona of Joy Ross (35) who lives with her husband, Alan (37)
and their two young children in an inefficient, pre-1980 detached bungalow, which they privately rent
from a family member. They have gas central heating but find that the system struggles to keep the
house warm enough so use a number of top-up electric heaters. The needs of their children are the
primary focus of this household and they are extremely keen to ensure that their children are in a
warm and healthy environment.

The UK’s housing stock is amongst the least efficient in Europe. Schemes to promote insulation and
retrofit measures have struggled to gain momentum in many cases. A community-based approach
could be a way to gain momentum and inspire enthusiasm for a mass market of homes, not just for
families like this persona.
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4.7.2Business Origami® Canvas
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ﬁ benefits at a local and relevant level.
" Customers can see the benefits of
Quick easy{172day) works directly from their local, social

Insistion (e.g. cavity)

Combi boer networks.
a :r?oce)rsfee a 22¢ Trvs
: D . 6. Community benefit — Community

Hi{! champions use any profit from the SPV

v .t' . to invest in the community, through
Resource Social Business education programmes in schools as
1T communicetions (Community Retrofit Coordination) * * - { .Better able to control zones | well as efficiency upgrades. The local
| Amstybon ) -Warmer healthier for anna authority benefits through local
- g Trat 4 \ (%) ® -More connected in their J economic growth and reduced
MM.,()::.&:S work ‘ g‘:zw, Advisor Trainer 1 community(tenants) unemployment.
\ e g :::’::::‘):Oﬂ Local Trade Payment Green deal ] / 3 . .
Logistics . through Bills  (or Alternative) - : 7. Additional funding and sponsorship
Capability Co —— a — businesses with a local presence

>
7

. P could sponsor the scheme to enhance
Community Energy Company Logistics Providers “{O) \

Mumsnet . 1 ’ .
- brand and offer discounts on retrofit
products to guarantee sales during
(O) uv Laptop PC Radiator each phase of works.

AN
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4.7.3Key barriers and considerations

ssortiy,

o

. Payment and funding — The funding and operation of a local SPV could be a costly thing in a
market requiring low delivery costs and low margins. Finding innovative ways to fund a scheme
like this will be crucial. There could be a role for funding schemes like ECO and Green Deal,
but it is likely that other funding sources would be needed, specially designed around this
concept (e.g. to incentivise landlords).

. Local appetite — Community schemes such as this are difficult to establish and often struggle
to make an impact. Ensuring that this concept has wide buy-in and can be driven by local
government and championed by local residents will be important.

. Trust — Whilst there is evidence to show that customers have a higher level of trust in
information that comes from local sources and members of their social network, ensuring that
customers can trust the concept will be challenging.

o Logistics and Coordination — The coordination and logistics of planning and delivering a
programme like this will be complex and very challenging. What skills are needed to deliver?
Could architects and regeneration experts or town planners be used? Achieving maximum buy
in from local residents and businesses will be crucial and difficult.

4.7.4Key elements to test and refine

o Core concept — Would people be interested in a community-level approach to retrofit,
delivered in phases with wider local benefits?

. Payment options — As detailed above, there are a number of options for paying for the service.
Would customers be happy to pay? How much? Would they be willing to pay more if they knew
the money was directly benefiting the local economy?

. Community value — Would customers value a community-led approach to retrofit? Do they
care enough about their local economy? Does this vary by customer type? How much
involvement might customers want in directing the community’s approach?

. Tenure differences — Would this have a cross-tenure appeal? Would renters be willing to
participate in improving a home that they do not own? What assurances or incentives would
landlords need to take part?

o Delivery Agent — What does the SPV need to look like? Would it need a local celebrity to act
as a figurehead? Who would they trust?

. Communication channels — How would they like to find out about the scheme? How would
they like to be kept aware of progress? What messaging would inspire them to take part?

. Choice — Would customers be happy buying into a programme that made the decisions about
the timings and order of improvements on their behalf? Would they be able to opt in to some
stages and not others?
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5. Conclusions and synthesis

Work Package 5.5 has concluded by delivering a series of six solution scenario concepts that can
form the basis of ongoing work to develop and refine the concepts and test key elements with
consumers. Each concept has looked beyond the technologies and the consumer to explore a
number of other elements that are required to ensure the solution can be delivered and maintained
effectively by the consumer and other key stakeholders.

5.1 Summary of elements to test

Whilst the concepts vary significantly from each other, there are a number of recurring issues and
elements that are true for most, if not all concepts. These include:

. Payment — As might be expected, the issue of payment is crucial in most ideas, particularly
where there are split incentives (e.g. with tenants and landlords) or where there may be
opportunities for funding and subsidy. Services that might require an ongoing service charge,
need additional interrogation to determine how people may respond to such charges. Each
concept will need to consider the potential payment options and how these may affect the
customer experience, before testing these;

. Data — As most of the solutions involve the gathering, transfer and utilisation of data, managing
data protection is vital. We will need to test, for each concept, the level of data collection
necessary, how much and what kind of data customers are comfortable with being gathered,
who they trust to manage the data and what assurances they would need to be satisfied that
this is secure;

. Trust — With the establishment of new services, utilisation of new technologies and approaches
and the processing of large quantities of data, understanding who customers would trust to
deliver these will be vital. What assurances, standards and regulation might be needed? Would
existing brands be preferable to new unknowns? Each concept will need to consider consumer
trust and interrogate the ways to deliver the services with maximum trust and consumer
confidence;

. Communication channels — Each concept will need a strategy for how customers find out
about the service, how they might interact with the service provider and what those interactions
might look like. How can customers experience excellent customer service in their
communications? Concepts will also need to consider the role of the messenger and who this
person or organisation might be. How customers might require education or training to use the
solutions will also be vital;

. Tenure differences — As many of the concepts may require changes to the property or heating
systems within, how might the concept work in the social and private rental sectors? How could
landlords be engaged and how might offerings be designed to avoid landlords? Understanding
whether the concepts that are designed to be portable or easy to fit and remove are attractive
to tenants will be crucial;

Each solution scenario also features individual elements to test that are unique to the concept. In all
cases the core concept will need testing with consumers before challenging specific elements.

The strategy for drawing out a testing methodology will be developed as part of Work Package 5.2
and is detailed further in Chapter 6.
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5.2 Evaluation of methodology

Overall, the Business Origami® workshops can be seen to have been a success in terms of
developing and exploring initial concepts. The method was refined to work for the purpose of this
deliverable and functioned well as a result.

One area of potential weakness to consider is that more time between the idea generation process
and workshops would have helped with the planning and delivery of the later stages of this
workstream. In addition, the six ideas were not strictly linked to the needs and circumstances of the
six personas as originally intended. Ultimately, both of these weaknesses were able to be mitigated
by effective working between ETI, PRP and Hitachi during the lead up to the Business Origami®
workshops, and the final concepts remain rich and valuable to the project and programme.

Future applications of Business Origami® across the SSH programme could aid further concept
development into Phase 2 and could be carried out with Local Authority partners to develop a
collaborative approach to the field trial planning and delivery. As with this Work Package it is strongly
recommended to pilot the method with Hitachi’s design team to ensure that the method can be
tailored to the needs of the exercise.
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6. Next Steps and Ongoing Work

. The six solution scenarios are still raw, early stage concepts that require further testing and
development;

o The consortium will work with the ETI engineering team to develop these ideas going forward;

. Consumer journeys will be developed for each idea to explore the various stages of the user
experience

o Concepts will be tested with consumers in workshop and interview settings

o Work Package 5.8 Solution Characteristics will summarise the findings of these ongoing
elements of work and make recommendations for the SSH Phase 2 field trial.

. At this early stage, implications for the wider programme are difficult to confirm. However, the

concepts suggest that crucial, cross-cutting things to address will include payment, data
management and protection, trust building, channels of communication and cross-tenure
appeal.

The solution scenario concepts developed within WP5.5 are effective starting points for ongoing
concept development work, but are still, in their current form, very early concepts. Further work in
WAS5 is needed to develop these into refined potential solutions. This chapter details some of this
work.

6.1 Concept development with ETI

Using the digital Business Origami® canvases and commentary contained within this report as a
starting point, we will work with the ETI engineering team to review and revise these core concepts.
Particular focus will be paid to the stakeholders and the interactions between each, to explore
possible permutations and draw out the essential factors that need testing within this Work Area and
any implications for the wider SSH programme.

Crucially, further refinements should avoid aiming to narrow the scope of the concepts by basing
elements on assumptions about consumer response. These aspects can be tested in future consumer
engagement, detailed in section 6.3. Similarly, concepts should not necessarily be narrowed by
technical or regulatory limitations as in many cases these have the potential to be overcome.

At the time of writing, the final details of ongoing concept development work are in the process of
being agreed between the consortium and ETI.

6.2 Consumer Journey

A forthcoming way of presenting concepts is as consumer journeys. Consumer journeys take the core
concept as detailed in a Business Origami® canvas and explore how the consumer experiences the
solution at every stage, from first discovery through until stopping using the product or service.

6.2.1 Consumer Journey format

Initial work on consumer journeys is underway, with the consortium developing a sample template for
each concept and completing initial data entry.

Each consumer journey is represented as a matrix with each stage of the journey (e.g. Discovery,
Installation, Through-Life) included in chronological order as columns along the horizontal axis and
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they key elements of each stage of the journey represented as rows down the vertical axis. Each
journey maintains the use of the persona used in the Business Origami® canvas.

Each stage of the consumer journey varies from concept to concept (e.g. some may involve an
assessment stage or a contract stage), but the row categories that describe each stage are consistent
across each concept. These categories are currently proposed as:

o Stage of experience — The header for each stage of the journey (e.g. “Installation”);

. Theme of experience — A brief sentence that sums up the experience for the consumer (e.g.
“Simple advice that | can trust”). This can spread across multiple stages;

. Narrative of experience — An account or story of the consumer experience at that stage;

. Description of experience — Pictorial representation(s) of the key touchpoint(s) within the
stage;

. Emotional response — A speech bubble that represents the consumer’s verbal description of

how this stage has made them feel;

. Emotional value — A score, out of 10 related to each touchpoint related to the positive
emotional value created by each touchpoint (e.g. happiness, surprise, etc.)

. Tangible value — As above but for more tangible value such as improved comfort or financial
benefit;
. Service providers and stakeholders — a list of who is involved in delivering and experiencing

the stage, beyond the consumer themselves;

. Resources needed — a list of the resources required to deliver and experience that stage
including legals, permissions, standards, training, etc.;

. Technologies needed — as above but focusing on the required technologies;

. Barriers and challenges — a list of key barriers, challenges or risks in delivering the stage,
from any perspective (e.g. customer, commercial, technical, etc.)

o Possible variations within stage — how could the experience be different within the stage
(e.g. installation could be carried out by a single contractor or group of specialists working in
partnership)

A sample consumer journey is included in Appendix C.
6.3 Consumer testing

Possibly the most important step in forthcoming concept development work is the opportunity to test
ideas with real consumers in face-to-face interviews and workshops. Whilst it is important to refine the
ideas somewhat ahead of this testing, it is also important to retain some of the raw elements that may
be challenged during further deliberations.

It will also be important to focus on the consumer-facing (e.g. user experience, marketing and
support) or consumer-impacting (e.g. indirect elements that may be important to consumers such as
data security) elements in ongoing work.

The rationale and methodology for testing concepts with consumers is currently being developed and
will be detailed as part of a forthcoming deliverable under WP5.2.
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6.4 Solution Characteristics

Work Package 5.8, Solution Characteristics consolidates the work listed above to deliver refined
concepts, consumer journeys and summarises key characteristics of future solutions. Crucially, this
work package will also consolidate findings from quantitative and qualitative research activities to
indicate consumer response to solution characteristics linked to key customer segments.

This piece of work will draw in work from across the wider project including insights from real case
studies to determine the potential impact that solutions could have. The work will also be developed
alongside model development, so the WP5.6 model can help answer questions to inform the
presentation of final solution concepts and, in turn, the ongoing work can inform key inputs to the
model (i.e. inputs can be varied to represent the changes that the concepts might bring to the
household).

The detailed content and format of this work package are currently under development between the
consortium and the ETI.

6.5 Implications for SSH

At this stage of concept development it is difficult to state, with confidence, which ones are viable and
what elements need further development. However, comparison between concepts reveals common
threads that need to be thought out, regardless of the concept. This could inform discussions within
ETI's engineering team and in other Work Areas by a list of questions used to evaluate concepts,
including:

. Who pays for the idea and what funding mechanisms would best suit the concept from a
customer and a commercial perspective?

. What data is essential for the delivery of the concept? Who needs to access and manipulate
this data and how will this data be protected?

. How can customers be inspired to trust the concept in terms of the technologies themselves,
the parties responsible for delivering the concept and in the advice they receive throughout?

. How will information be conveyed to the customer? From first contact through the life and
usage of the system? Who will the messenger be? How will the concept be marketed?

. How might the concept appeal to different tenures? What about to different customer types?
What is the market size for the concept?

The final concept, Community Retrofit Pathways, may prove to be of greatest interest to those
involved in planning the Phase 2 field trial. As such, it may be useful for the ETI to test the concept
within the timescales of the WADS project with the short list of local authorities for the field trial to
incorporate their feedback into the ongoing concept development.

The consortium will endeavour, as the concept development work continues to highlight any
implications for the wider SSH programme and the Phase 2 field trial and discuss these with the ETI.
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Nine family members across three generations living under the
same roof in a rural, extended building

Michael and Melissa Broad

CORE NEEDS = : = :
—; I lenaw my home is inefficient, | e can ek our mesds, but
TC;FMHIEE buak wie & witri Biroindnt Zowae of the nwawer parts of the
so corvaniance |5 for Shella and for ny office ROUSE MevEr SEEYM WRIM,
Impartant, but they i B : _ }
ot Niae $6 o
to nefficiances James, 21 Becky, 21 husband e Bon,20 Jack, 21 Paul, 25 jen, 24
Relational Sheila, 85 Becky's parmer  daughter jack's parmer  ¥"  Jen's parmer m;r“
Cost Dynamics Melisa's mother el - a
Hausehald | Keeping the family ' ' .
hipiy, particularly Unpredictable
Sheila, & the top routines acrass
prariny
family
Works at home
with Dad. Likes
space to be warm
rather than putting
on a jumper

Household Type:

Dependent, Other

INFLUENCING FACTORS:

A day in the life

13:00 Melissa heads to the kitchen

Comfort of all family members drives zll behaviour.

Health of elderly relative dlosely linked with comfort.
Important to provide a comfortable environment.

There is also & need for control; individual control is
nesded for family members with varying lifestyles
and unpredictable routines,

The home must also be a comfartable and
productive environment for work as the family
business is run from a home office.

BEHAVIOURS:

The underfloor heating system remains on
constantly during the winter. Temperatures are
controlled in different “zones" of the property
through a number of thermostats.

The heating remnains at a constant, higher level in
the area of the home occupied by the eldest family
member. Lots of “top-up™ heating used throughout.
Electric heaters are used in all upstairs rooms.
Electric blankets are also used.

06:30 Michael wakes up and takes a
shower. It's a particularly cobd day
and the upstairs corridor  and
bathreom are freezing cold, After his
shower he returns to the bedroom
wihich B warmer a3 the alectric
heater has been on all night

11:00 Ann and lack wake up and pack
their bags for a trip away. They're often
travelling or staying with Ann's family
meaning that it's difficult to predict
when they'll be in,

far lunch, Ann and lack are just
leaving. Becky Is under a blanket
watching television on her day off.
She warks unpredictable days and
hours at & shop in town.

ol

/

¥
’J’
Fd
O07:00 Michael pulls on a jumper
and heads down for breakfast. Jack
and James, his daughters’ partners
are having breakfast already before
thiey leavi for work, The rest of the

10:00 Melissa gets up and goes to check on
her maother, Sheila. Sheila's room & much
warmer thanks to the underfloor heating
and alectric heater being on constantly.

0900 Davghter, ken, joins Michael in the
office and compfains that it's too cold,
Michaal sugpests putting on a jumper but
Jen turns up tha heater instead,

A

15:30 Michael takes a break from work to
loak at & news artice about energy efficency,
The idea appeals to him as he feek his home
is wastaful, but he wouldn't know whare to
start and doesn't have time to investigate.

o

#
[
i

19:00 Michasl finishes
work and joins his family
for dinner, There ara six of
them tomight - but this

family is still in bed, }" varies from day to day.
" i
\ -
‘ a; f-
\’\ 08:00 Michanl heads to the horme 23:10 Michasl walks into the office to find that he has left the
N office, which s ecold despits the elactric heater on since finishing work haurs earlier, He also finds

underfioor heating having been on all
night, He twins an a spare electric
heater as he goes through his emails

that Ann and Jack have left their bedroom heater on too before
they left for thelr trip. This wastage frustrates him but has
become commonplace in their hamea.

The diversity of needs as a result of the number of
occupants remains a crucial influencing factar.

Built from two old cottages and then extended, there is no
insulation and the scale of the property provides difficulties
in maintaining consistent temperatures across rooms.

The underfloor heating system is also felt to be inadequate
for the scale of the property. This prompts much of the “top
up"” behaviour such as electric heaters,

CHALLENGES:

Comfort and warmth needs are met with lots of reactive
behaviour and generally with great difficulty.

Property size and renovations have a negative effect on the
ability to retain heat in the property. The need to be efficient
is not being met as 3 result of trying to achieve comfort for
the whole family, especially Sheila.

Cost is not a consideration but there is a motivation not to
be inefficient or wasteful. This remains challenging to
overcome as lack of technical knowledge and an
inadequate heating system fosters regular inefficiencies.
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Wendy and Arthur Johnson

CORE NEEDS

Comfort
Camfort b the ke
drivier, baoth for

‘Convenience
Thie systarm needs
o be canvaniam,
bt Arthiir b hapey
o tinkar with the
systeny regularly

Relational
Dynamics
Want to malitain

camfort for both,
bk anly Arthur uses

eantrols

G

NEEDS:

Comfort and convenience are the main priorities for
this busy couple, Itis also important to provide 2
welcoming environment for visitors.

The need to be able to control the system seems
particularly important for Arthur.

Both live fixed and rigid routines and need a system
that reflects this need for predictability and

planning.

BEHAVIOURS:

They keep the heating on constantly during the
winter season with small degree of zoning (turning
valves down on radiators in unused rooms — e.g.
spare bedrooms).

They cccasionally adjust temperature on
thermostat although both prefer to put on a jumper
to get warmer if nesded.

Very little top up behaviour, gas fire in lounge used
on occasion when it is particularly cold outside, but
never for mare than an hour.

A semi-retired couple who enjoy entertaining and providing a
warm home for both themselves and guests

Future Projections:

External Factors work [WP5.3) has shown that with an aging
population, longer life expectancy and good health into older
age, more active retired couples are likely to be an important
Broup up te 2050

LT aﬁ:‘w cobder, ibut temel to put

o jLompey ythey thaw Look ot Wendy, 61
the sontrols - Artinur does that wils

Works three

fll days ==
each week

Wendy's son and his
partner visit and stay

twice a month

Arthur, 65
husband

Both want a
“healthy” home

Household Type:

Negotiation,
Democratic

Tenure;
Owner-occupier

—

H'hold Income:
Under £13,000

— iy o

t's mportant to cons back

Lo B wiltrve nows S0 1 set e

timeer ko wirke arpeoad ol
routines

| ot B
w}'lt]rduit..l
Just de

15 it wesre efficient
mmmugsﬂm

o all the P

Works four half
days and one full

day per week
R} w

predictable

CURRENT SYSTEM
central b ith imer regular g
botwrteronndsr |l brsemane e ™

Radiators with no TRYs

Sets hot water temp
lovweer in summer months

Thermostat set 10 22°C |

A day in the life

07:00 Their alarm clock wakes up
Wendy and Arthur, The house is
watm despite it being cold outside
thanks to Arthur setting the central
heating timer to coma an at G:30am

14:00 Beoth have a hot
drink before leaving the
restaurant and wrap up "%

14:30 They arrive home

warm as it has started w to a warm house as the
SNOWIng. heating 1s timed to come
r an at 14:00.0n Fridays
4 t
13:00 Wendy and Arthur meet for lunch 1

at a local restaurant in town. Thay talk
abowt their weakend plans = the weekly
food shop on Saturday morning and their
waeekly walk on Sunday after lunch.

07:30 After both have showered,
thay sit down to breakfast together
and agree whare they will meet for
lunch — a Friday tradition,

|}
i
i

09:00 ‘Wendy drops Arthur off at wark
before going on to meet her friends for
their weekly coffee morning as today is
& day off for her.

15:00 Wendy's son calls up to say that
they're coming over to  visit  this
wirekend. AMhUF gods UBStairs to feleade
the radiator vales in the spare bedroarm,

i

Sy
-
Sy
[

18:00 Wendy cooks dinner far the family,
opening the kitchen door to let out smells for
ten minutes when she's done.

] T

t‘ 'I

) /
0B8:25 Both leave at the same time. The r
heating has alraady switched itself to “low” at L4

Bam, thanks to the timer settings programmed |
by Arthur. Wendy shuts the thick curtaing
bafore thay keawve to kaagp the heat in

12:00 Tha heating poes off automatically
as thay all head to bed.

INFLUENCING FACTORS:

Having picked up strategies and developed habits related to
heat energy throughout their lives, their current decision
making is impacted by past learning. As such, long-standing
habits drive much of their behaviour.

One example is that, in a previous home, hot water pipes
froze and burst during 2 particularly long cold period when
they were away. Since then, they keep the heating on
constantly (despite now living in a thermally efficient home)
with a low background setting for when they don't nesd the
space comfortably warm.

CHALLENGES:

MNegotiation exists between comfortable temperatures of
both occupants.

Whereas the male occupant usually contrals heating system
(therefore satisfying needs around comfort) his partner will
often feel much colder.

Zoning areas where the female occupant is likely to spend
maost time, and keeping them warmer, is now a regular part
of routine.
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CORE NEEDS

Convenience
Thie systom needs
to be convenient

& kary drivat, with
frequant clianias o

KEY

the timet and andd Nt thelr hectic “’: )
windows ko ifestylivs abenve al priasity
malntaln eomiar i
' Medium
Relational priority
‘Dynamics High

148 Important to
keep the peace In
the flat

pricrity

NEEDS:

Convenience is the most important core need for all
the occupants. Their transient lifestyle, and
unpredictable schedules, require heating and hot
water on demand.

Some of the occupants also work from home on
occasion. Having a productive, comfortable
environment to work in is also a key need.
Individual control is important in achieving a
harmonious household,

BEHAVIOURS:

Although a timer is used in the momings and
evenings, the occupants frequently override the
timer settings to suit when they are at home (but no
interruption of thermostat). The occupants use little
top up behaviour, being more likely to put on a
jumper while also adjusting the heating system if
they are feeling cold.

There is some inefficiznt behaviour evident, such as
window opening in certain rooms while heating is
on.

James, Dan, Paul and lan

Four single males sharing a rented flat with busy, varying
schedules who rarely spend time together

o ' happy b the flat so Lang
as (s warn soug e
relatively tay

Regulrly spends
weekends away at his
parents house or on
holiday

Spends a lot of evenings
and weekends at his

girfrend’s flt

Nobody interacts with thermostat
or TRYs, only the override feature

Household Type:

Individualisad

e s

e

re

At n Lowg dap) ot work,

ald | wist is & wirie house
awd A kot shower

|
A — e

o

1 It's emsier to just Leave the
keating ow the tlnaer s o A
ittty keww when the other ]

Dliys Are home

5 A

Usually works from
home twice a week

Often works through the
night on university
coursework

A day in the life

06:30 James wakes up. The house is
cold as the heating doesn’t come an
until 7:00arm. He heads to the kitchen
‘to override the timer so that the
house has already warmed up when
he gets back from his run.

'
4
[

- |

1745 lan retums home fram werk
[despite his original plans to work fram
hame far the day} and realises the heat
has been on all day. The house s really
hot, 50 he opens the windows in the
living room and in his bedroom,

o ———

L™
S

19:00 Paul gets home after footbal
practice and has a quick shawer. He Bn't
surm if anyane is home, but decides to

-

07:00 When James gets back, Dan
and lan are making their breakfasts.
befare work. Paul & in the shower,
which means lames has to wait. He
hopes there is still hot water when

13:00 At lunch, Dan sees an email
from their landiard about the annual
gis safety chick. He notices it has
been sent to the other housemates,
and hopes that somecne else will
arrange It.

lose the windows that have been laft
apen before cooking his dinner.

7

,
#

2300 lames returns home  after
dinner at the pub with friends. The
howse ks still warm, and  he
refembers he needs to turn the
- timer hack on, otherwise the heating
will be on all night again.

it's his tum. i )‘
H ,‘ 23:10 Jarnes heads inta his room and packs his
LY I avernight bag for this weekend when he heads
h | / harne. He thinks he should tell his housemates
DB:15 On the bus en his way te werk, James ’ that he'll be away, but he often forgets. He
realises he forgot to change the boller back to - watches an episode of his favourite TV
the timer setting. He thinks lan might be | » programme an his laptop before going to sleep.

working from hame that day, so the extra heat |#
iy mot be 4 total waste.

CURRENT SYSTEM

INFLUENCING FACTORS:

The variability of household routines influsnces many
behaviours, resulting in inefficiencies. To ensure the home is
kept at a comfortable temperature, while also not knowing
when the home will be occupied, it is sometimes more
convenient option to the keep the home warm all the time.

The flat itself is well insulated so it means little to no top up
behaviour (such as electric heaters) is needed.

CHALLENGES:

The unpredictable occupancy and lack of communication
between household members are key challenges to
establishing an efficient heating regime and avoiding periods
of heating an empty home.

As the property is rented and improvements are out of the
hands of the occupants there is little sense of attachment to
the property that might motivate a desire to improve the
current home.
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CORE NEEDS

Convenlence KEY

Minimal Interaction

with heating s ' Low
converiient but lsck priorily
af control s an fssue
— Medium
‘Relational priority
Dynamics
Campromising High

because of differing
| bemperature
prefarences

pricrity

Michelle and Rob Hall

This busy, high earning couple own this Grade Il listed property
with electric, under floor, communal heating

2

B E N LK E L

g

NEEDS:

Thermal comfort is the biggest need. Both
occupants were brought up in very warm homes, so
do not like to wear a lot of clothing indoors and
want to achieve a similar environment in their own
home now.

Rob typically works from home so being in a
comfortable, warm environment aids productivity.
They would like to have control over system due to
variable routines and spending extended periods
away from the home.

BEHAVIOURS:

The occupants have no control over the under floor
communal heating system and as a result, regularly
open doors and windows when overheating
becomes an issue. During the winter, curtains are
closed more regularly in the day to prevent draughts.
There is an electric plug-in-heater used in the main
living area where Rob usually does his work. Electric
blankets are used in both the living area and
bedrooms every day.

{ . i feet Likee we're wiistlng enerop
whew wi're Bwny. but there's

wathing we cow do

{ Hitving wo cowbrol over sur
b cewkral tating sus.temi.s. o howne
i of comtewtion for everyone e gur |

—

Typically works from home
as a frealancer with

unpredictable hours

Doesn’t feel that they should have to
wear lots of clothes — prefers bare feet,

=,

shorts and t-shirt all year round

Household Type:

Individualisad

|
| The “bRckaroww” eoenoal

 heating is dn Gl ing feature,

luck thee flatt is skylich and )
ideallyy Locates

.

Away 2 lot for
work

Likes to plan lots of
weekend city breaks, as
well as longer holidays
twice a year

A day in the life

0B:30 Rob wakes up. He makes himsalf a
coffes, and turns on the electric fan
heater in the Inving room. Since Michelle
has been away on work, he hasn't kept
the flat as warm as she normally does
with extra heating.

'
4
[

- |

-

£

17:45 Rob finkshes work while Michelle
has popped out to do a bit of shopping.
He also researches destinations for their
spring heliday, which they take every
year for two weeks, Unfortunately, tha
heating is still on during this time, which
they get charged for, He considers if his
Aunt and Uncle may want to houss it
again,

15:30 They head out to a local restaurant
e mest friends for dinner. Rob leaves
the alectric haatar on sa the flat is warm
whan they get horme, Michelle makes
sure the curtains are drawn Lo keap the
heat in,

A
i
!

V4

w

20:00 When they return from dinner, Rok
finds the house toe stuffy, and apens the
window |n their bedroorm. Michelle brings
the electric blanket Back fram the living
room to make up for the fact that the

window 5 open.

1
!
pa

22:30 Since Michelle has fallen asleap before
Rob, he unplugs the electric blanket before he
! gers into bed. He alsa remembers to close the

window- while it's still stuffy In the room, ke
atill warries about security.

09:30 After a shower and a quick
read of his favourite news websita, 13:00 Michelle looks through the mai as Rob
Rob settles in at his desk 1o chack cooks them lunch. She notices a flyer for the
e-mails and start work, instaliation of new double glazed windows,
T and wishes she could upgrade the old,
draughty ones they have now, but can't as
i the building is lsted. She thinks about
'.‘ invasting in new, thicker curtains.
Y v
*
11:00 Michelle arrives home, having been away ,.-;
the last few days. Despite the extra heater, she a7
finds the house cold and settles on the couch with ~
an electric blanket while she chats with Rob. -

CURRENT SYSTEM

INFLUENCING FACTORS:

The property itself is the biggest influencing factor, Inability
to control heating system results in top up, often inefficient,
behaviour. Property is also Grade |l listed so any potential
energy efficient renovations are restricted.

Safety also influences a lot of the ventilation behaviour, with
concerns over keeping windows open for an extended time.

The lifestyle and routine of occupants also influences a lot of
behaviour.

CHALLENGES:

Meeds related to comfort and contral 2re not being met, No
control over the unresponsive heating system means they
are unahble to control temperatures as they would like and
are therefore continuously using heating feooling top up
behaviours i.e. plugin heaters, electric blankets, curtains,
fans etc.

Megotiation also exists between partner and wife. Wife
prefers it much warmer so will make use of blankets and

heaters more.

paGE | 42



Alan and Joy Ross

This busy family features two parents working nearly full time, one young
child, and a second child on the way

CORE NEEDS

Comfort
Cosmiort is a iy
drivar, witls
frequant top-up
Bahaviour to
malntaln warmth

Convenlence

Neadl to be abba to

adjust the level of Low
hiiting i priorily
nmcassany

Relational

Dynamics
Parents
compranise
camfortfor warm
hagse far child

Cost
The cancern for
thiir ehild's haalth
trumps the cost of
koaping the hauza
WA

| hatewasting energy and =
ity but the howse hasto be

L Wi fur our Rids
e

Would keep the house a
lot cooler if it weren't for

his daughter

Alan works early shifts, joy works
afternoon shifts, to ensure someone
is always around for Anna before
and after school

Household Type:

Dependency - other

Alan, 37

Anna, §

— s - — — e — il

. 4. .
{ wodd ke puer guests to think |

™ plar hpess was sald |

with plr huhﬂ owmthe Wil
its lemportaak that our hovas
is @ warne. awd healthy place

Doesn't know why the house
gets 5o cold, and doesn’t
know if much can be done
to fix it

Evasive landlord makes arranging
improvements difficult

The family's heating needs are focused solely on the
health and wellbeing of their young child, and
nearly all behaviour is directed to achisving this, The
heating system must be convenient and responsive,

Although the parents are conscious of
inefficiencies, with the desire to reduce waste more
than the cost, this concern is sacrificed for the child's
need.

BEHAVIOURS:

The property is poorly insulated and this has
influenced some behaviours. For example, the
occupants frequently adjust the heating system
during variable weather conditions.

The overwhelming influencing factor for this family is
the comfort and wellbeing of their child.

Despite having TRVs, the whole house is kept warm
for daughter, Anna.

A day in the life

0B:00 Alan wakes up. He k& always the
first one up. It's a particularly codd
maming and the house feels chilly
while he gets ready, so he guickly
Increases the thermostat before his
daughter is out of bed.

]

06:30  Anna wakes up after hearing
her Father leave for work, and wanders
in to wake up loy. As loy gets
breakfast ready, she opens the kitchen
door to et the dog out and to let in
some air. Alan has obviously increased
the temperature, and she fieaks too hot
in the kitchen,

|
LY

14:00 Alan gets hame from his shift early,
and sees Joy's note about the radiator.
He calls the landiord, but he is
notoriously difficult to get 3 hold of. He
wonders if ke could fix it himself, or if he

16:30 Alan does some housawerk after
picking up Anna, a3 well a5 a schoolmate,
He's tufmed the heat back on, and has
also put the fireplace on in the living
room while the girls keep busy,

could find a solution at the DIY shop. The LY

house is cold, so he puts on a sweater L

before watching television. ‘I
1
1 20:00 After Joy returns home at 6 and
1 eaaks dinners, they put Anfa ta bed with

13:00 After returning homae, and having
a bath, Joy gats ready for her shift at
14:00. She alsa chacks Anna's radiator -
it seems particularly cold, She makies a
nate for Alan to contact the kndlord
when he gats hame, She alsa twens off
the central heat completely before she
leaves, since Alan doesn't like to waste
the heat.

an extra Blankay, and are sure 0 tuck her
curtaing behind the radiater to try and
keep the heat in, Joy and Alan watch
television. The heat and the fireplace are
wurned off, and they both sette on the
couch with a blanket.

Y
]
S

)

% | 08:15 Joy bundles Anna up, and walks her to
school. She worries Anna may be getting a cold,
and makes a note to check her bedroom
radiabor when she gets back. She turns down
the heat before leaving, to reduce waste while
Anna is at school,

22:00 They both head to bed. Alan checks that
the timer is set for the morning, since it's been
overridden over the course of the day. loy
reads for a bit, but eventually it pets too cold
and they go to sleap.

CURRENT SYSTEM

INFLUENCING FACTORS:

The gas central heating system is set to a timer that is
mapped to the child’s current routine. This is often
overridden when it is colder outside, The temperature of the
thermostat is always set fairly high (i.e. greater than 21 "C).

On occasion, windows or doors will be left open at the same
time as the home being heated.

CHALLENGES:

Megotiation exists around the child's and the parents needs.
The home is kept warmer for the sake of the child's health
which can lead to the parents feeling uncomfortable.

This has resulted in some inefficient behaviour around
ventilation and also obvious behaviour changes when the
child is away for long perieds, i.2. heating is not adjusted at
all or is turned off.

Insufficient insulation and an inadequate system leads to lots
of top-up behaviour and a home that struggles to reach set-
point temperatures during the coldest days of the year.
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Future Projections:
A busy household consisting of a high earning couple, their two WAS research to date has not suggested any future trends

TO ny an d Lu CV Ch u rChI " young children and a lodger, all involved in decision-making ORI e

(except Tim) involved in
controlling heat energy (e.g.
adjusting thermostat)

Huusehulld ITn:e: Teaure; H'hold Income: ' m
N egotiation, N Owner-occupier Over £50,000

CORE NEEDS =i ) CURRENT SYSTEM
wi cavd bours sowe :
tumuh Convenience deserve to use as nuch ensray as SP‘“:E‘E;M S . —
g ":'d Thie system nesds WE Wik ko leep sk Rokd wWisrm Tﬂ'lf 37 fdty o W Gas central heating from Timer regularly ﬂ'ifl!l'ﬂ'ﬂd!ﬂ
mr:ﬂ::d-aﬂ e to be canveniont as andl conefortatie b h‘ i ' 31 Regplig the m“"i&yﬂmw combi boiler by occupants
aanad rightdue ts | f'&‘:: lhh:: Lt it ' sban Wik TI‘I‘I. ] rooam witrna L5 ey
hard wogrk
'Rel_aﬂnlltal i Works shifts including Iodgu
Dynamics nights and weekends -
Want b malntsin a i E II 5 . \
hippy #fviranment lrm'n Whl‘h mornings : W
& T foor ali members af 1-1lam . . -
the housahokd ; : g . X
- L Top-up behaviour with electric
. .\ : ; _ heaters and electric blankets
- ! Works a 9-5 job et =
Moderately thermally effident: i . Like to avoid wasting energy
cavities and loft insulated V. ' T but still end up heating All members of household
unoccupied spaces as focused

on other priorities

Refurbished and
madern interior

Democratic predictable
NEEDS A b R R INFLUENCING FACTORS:
; dﬂ}"’ n t e IfE’ down to dinner, as usual, They "
Comfort of the whole family is most important, e set aside 3 spare plate for Liz, As all family members are encouraged to take responsibility
Keen to maintain an environment where everyone is A L ok S - whe arrivies hame at 13;00 for thermal comfort, the major influencing factors are
5 alarm goes and = 4 2 4
happy and warm. ki Al a3k weks Ezzll-'ﬂ] :":m L:ﬂs 5': ':1 E'ﬂ;ax ::l:: :f:; . related to personal discomfort, triggering a response,
: 5 5 : Tony. She gets up quiethy and has a :
The family also leads busy lives so convenience is 5 dinner. He opens the kitchen window to get
| shower before leaving for wark st 05:00. 18:30 Lucy runs a bath for the boys, puts en B
also important. The heating doesn't come on until 07:00 [:i ::HEMHB e ﬂe::]das n'l,u:tl SACh the electric blanket in Tim's bed and turms on A SE_HSE of I:IE'H'IHE lel'IEld comfort thrt:-ugh hard_wqu
! : but char's usad 10 2 chilly Stare. extract fan nevar seems to do anyzhing, T e, motivates the household members to achieve high levels of
Family members believe that they work hard and 1 i next to the bathroom to make sure the space comfort for self and others, even at the expense of potential
therefore have earned the right to be warm. H ] is warm when the boys get out of the bath. o
07:00 Tony wakes up and gets the |; Tany laaves far his night shift.
dressed and ready for schoal.
BEHAVIOURS: ?ﬁ‘f el o 11:00 Lucy finishes work and heads f The uncenventional hours worked by the adults mean hot
strai to nursery to pick wp Tim. She .
up the braakfast bowts and plates. Em@h";m e 2000 Alter, purtig Tim t bed 3t 1906, Lucy water usage can be at any time of the day.
Heating is on a timer but is overridden regularly to ¥ e ik ATt e ek B reads Billy a story. Billy falls askeep quickly as
meet each individual’s and the whole family’s needs. she turns this off ta try and conserve a his bed 15 nice..and. warm - thanks 1o Luiy -
i i i i : D800 Liz wakes up and has & quick shower bit of energy. turning on his electric Blanket 30 minutes CHALLENGES
All family members, including children, are bafors grabibing & quick plece of bosst tn the i earlior. She tirns this off now and goes to join S :
encouraged to interact with heating controls. way uufuf the door at 0&:30, Tony offers J Liz in the kaunge, Some level I'Df SUEEOE S ey St a;m“':'dl o df’sim to be IE“I
haer a lift as ha's just about to take the boys /] ;“" wasteful —i.e. they are aware of inefficiencies and would like
3 l ' o f
TRVs, electric blankets, convection heater, cil-filled tehacipal 4 Ul H o I WESLE !555 energy. While this PRaiEe axpirer, comfort
heater are all used regularly to pre-empt needs and ‘\ F, - and individual needs are not compromised for this.
top-up heating around the home. \\ 10:00 Tony gets back from dropping off Liz and the 22:00 Lucy heads to a bed heated by har own
\.\ boys. The heating always goes off at 09:00 so he alactric blanket. The heating timer goas off but The busy lifestyles of this household make itimportant to
' s ovarrides it whan he gets home, The maid is just leaving Liz stays up wuntil 01:00, with a blanket, design a systemn that can deliver high levels of comfort with
Windows opened for showers and during cooking to after her usual three hours, Tony goes back to bed as he watching TV, .
remove smealls and avoid condensation and mould. is working a late shift tanight low fuss and h_assle — they do not necessarily want to think
about the heating too much.
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APPENDIX B — Six Idea Sketches from Business Origami®
Sessions

ENERGY ENDEAVOURS CONSORTIUM: ETI Consumer Response and Behaviour Project
WP5.5 Solution Scenarios — D5.5 Report
Version 1.0, 25 October 2013



Idea |New cluster | Second cluster  idea litle THow it helpsiproblem il addresses What it does/solution | Consumer notes Technical notes Commercial notes
Entices occupants totell HEMS more about their hame in exchange for
tailcred advice for managing damp, getting cosy and keeping bills It's key to give people a
1 HEMS Home help People are distustiul of sharing their personal data. down. Regularty tunes up the heating systerm and offers freebies (e.g. | reason to share their
fram cinerma fickets/subsidsed restaurant wouchers fo reduce peak on  information with the cioud
cold winter nights).
Peciie argue sbout heating and cooling becauzs they ‘Wearable tag (e.g. doorkey, |erweieny, parhaps eco-branded tumﬁef_tn
) ol ttnkin of diffarsnt rabiirs, Paaple in save energy for some) that menitors person's tﬂmmh.lm and lecation
2lHEMS Clathing Energy wrist band [could be a key lstiarad e Aboul who ces whial on the bil, b bailer hreal Lo get themn comboriable; Bulton fo sy if you'e loo
card) ’szwmwmhmwwhmmwmmt Peogie hottcold; tums heat off when people leave, down in rarely ysed rooms
Ih:nl paaiey : and on when they're on their way home; tracks how much individusts
z uge be lailer Ihelr bill in shered homes |
|I's cheaper towarm a
Magic shawl detects how cold ihe weares is and warms itself up o pergon than & room, |I's :
3/ Clething Megic shawt People are cormfortable at different termperatures. Mary | ensure they' re cormfortable. I's warmer down the spine where the back  convenioent because iI's xgﬂmﬂﬂ ;r;hw:*wd
people heal whole homes o relieve pam in their back.  |aches mosl. & codls down towards bedlime (o enabie them to sleep | sutomatic. B's very gueck to i : | Hian
e aasily. gel warmicool because it i
. can be removed.
People close windows 1o stop burglary and leave Reduced home insurance premium if you aSow @ HEMS unil that uses
4 HEME ” sae heating on quite high 1o stop pipes bursting dunng window sensors o stop burglary and fums guarentess Lo repey Tor
(winter. This is incomsenient, wastes heat and can cause |frozen pipes sowou dont leeve your heat on when you go away (lag
|
|ewverhesting pipes instead or tem heat down low),
Recover heal from plugholes, cvens and cars and slorefranspor i 1o
5/Store and Use Heat recycling People only use some of the heat they generate wheredwhen I's needed. Curtains store solar heat in the day and
redease it at night.
!Panplu prefer showersdbaths at dfferent temperatures. KRR DL SOW [RigF XY WSO M6 v MRt oai
; .. |produces the right emount of weter at the right tempersture. Child
" — - i e e o waler arld 1121 1 Isetting fills a bath to the right height at the right temperature. Also
H i wnknr :'#'m . tt 5“"“’“ rm‘h“' m;‘: Iracks who wses most hot waler so hiks can e spi faidy end leenagers
]sh;zas-:y m:’bmsw oggng the oo, “ persuaded to humy up. Fredicts hot water demand so onby heets weter
) needed (if there's a tank).
Creriays tailored combinations of different rapid heat {radiand, air,
conduction) ontop of low level constant heat Desirable locking. lower
carbon, secondary heat with vasous useful features - warm me up a bit
and hurn off when I'm warm enoegh o when | leave. Sido off for slectic
People fear fires caused by secondary heat left on for  |blenkets to alleviate health isk. Integrated with other parts of the home Cost includes safety of
7iLocalised heat Sexy seconds long; secondary heating = hard to move around and (where you want to be werm (e.g. sofas, skiting board, bed, bannisters R
gy for drying clothes), Dyson hand drier-esque System Tor oasting you
whan you et in on a feezing day {or when you get out of a shower on
a cold day). Cvercomes dispute by enabling different people to get
cornfortebile in the sare space, Build on everyday habils as means of
control (2.9, dosing curtains emits heat if it's a cold night).
(Some reoms get 10c hol (2.9 upstairs in an insulsted  |Sensors tum the heatng off in roems when they're teo het and put the
&/Cocling Stay cool Kionsl il
noows opened lo remove nasty odours in balels and | Different way of cocking thal doasn’l produce nesty odour, Loilets thil LiCL el e lsasr air
IBI'I-aarthan:l A Blbes tchens, People dislike 'sir tight' MVHR. Poor air quality |prevent smells esceping. Keeps heat in and stops need for nolsy fans. Fra il gk v Wi s Yes, but i's expansive to it Miche if the cost is high and the
hygeing creales various health problems and damages HEMS provides feedback on air quality and MUHR promoted 1o clean being mechanicel venliletion indrission is high,
aperties imould) Ihe alr (ke & waber filter) 1o reduce fsks of hayfever, asthime efc. ele.
j-It's imcomenent lo adjust TRVWS when geests stay,
émm&zf;me:::ﬁmﬂ;;‘wﬁx?:ﬁrﬂ? ;:T fost ean el the hulr:‘ when a guast I;cunlng and leamg.hThﬂa-:
{ iraom floaing heat), dont know the sccupants’ preferreq |2Ui1Sr (HEMS) ensures the room reaches the right temperature by the
10| HEMS Bustler | 1 tirme the guesl arives, remembers their comfort level from their
[oomicet el s wirceades" e e ui Lo ook presdous adjustrments and tums it off when they legve. Hosts can still
|overheated rooms), then forget 1o tum them down when fei i '
[thiery leave. Some hosts want bo dsplay hospitality rather Py 4
i‘lhan Iose all control toan autermabc system
llllunﬂnulm levels affect how well people sleep and howAdjust light fo help people feel happy and comforfable, Red kghling
T1{HEMS Light and heat comfortabie they feel, Seasonal affective disorder is rmkes wou feel wanmer (1 think). Lighting slowly dirms to make them
‘e#s0 redated to bght. sheapy.
People strupgle to sieep. Farents particularly wormy Bed absorbs heal during the day and releases it Ito warm up before
|abcut getting children o shesp and making sure theyie bed. Then stores heat from cocoupant so they don't overheat and
12|Sore and Use Bed storage; HEMS couldhelploo | o -0 i o ke up s [EEases it in ihe moming to wake up occupant and wamm the reom so
. Some pecple strupghe fo wake up if & ;
oid and tiont (ke getling cut of bedinbe o cold race. s not boo cold te gel dressed in, Bed designed so can deliver dfferent
l = temperatures on each side ofthebed. | !
13/Store and Use Elucaisud heat  Smart hot water bottle Pecple like localised heat Eﬁ:ﬂ“ AR CMCLE NI O THIEE 1 I weR R
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Idea | New cluster | Second cluster  idea litle [How it helpsiproblem (1 addresses What it does/solution ‘Consumer noltes Technical notes Commercial notes
| \A sube of retrofit sciutions that augrnent any cthier homa improvement
| . : . |by also improving energy efficiency. Enables household to experience
14 - b i“ﬁﬁ%ﬂmmpmw ke Tk hm:;m“ the benefits of 8 warmer, mone resgonsive home in & simple guick step
Rretrol Home improvement lego 1“!;m5]‘ ORE ([ F1EENE DECUPMIICY, DCCUpM LS| with minimal disturbance. Cheaper than a whaole home retrofit becese
rﬂ v shares many costs with other buildng work, Examples solid wall
insuleticn when repoint.
Feople ofen doup a kitchen or & bathroom. They don't |Home mprosament should focus on areas with minimial disnption,
lue energy savings. They disike damp bathrooms,  |\maximum comfort improvement. and highest frequency of pre-existing
15| Retrof Battwocr me . owell4 thial smell mouldy and never dry, open windows [changes, Bathroom makeover ngulates walls, coals therm with anti-
remove condensabion and odours which cools walls  |condensation paint, recovers heat from plug and puts in a dyson shie
causing more condensakion so mirrors are clouded and |drier for fowels, Insulates bath and instalis les thal can store and
ople leeving showers feel cold redease heal wherehshien required (@9, into bellel seed)
I
Drying clothes takes a long tirme, |s nolsy (in driers), s a
" hessle, cawses creases and can cause condensatien  |Clothes that absorb less molsture reduce energytime reguried to dry
G R g i (.. if on radistors), People use debumicifiers oy [hem and create less morsture in the: home i
clethes and debimidty simullansousty,
17/HEMS Kill switch Pecple |ece applances &nd healng on when INey e iy 1o tum off pplisnces and heating from cne pisce with ane button
1B[HEMS [HEMS lock Kids adjust HEMS sellings which ceuses wasie Lock prevents kids adjusting HEMS
Heal waste zepper garme s a zonal heating control nterface where you
get points for tuming heat off in emply roomshomes and the points
;h"'::?n,ra pmr;.ls. muy:la'_t'l'lh hu:lng MT::‘ equate 1o fingndal savings that top up pocket money. Perfect for kids
15 HEMS Heat washe zapper game u::'l 3 P IR ROl N W s 'mwamm;hmm end value smedl savings. They could play it
el et 'b'."t ua!an bmave he heat on remotely 52 they could save thes grandparents cash. Cveride prevents
because its inconvenient to tum it off o teming heat down in rooms that people want heated fo warm a pet
of prenvent damp.
There is commen ground between the physiology of the heat and how !
! i Technecalty feasble. Linclear
Health and . - ! . fast the body burns off addtional bulk. This is a diat that simultaneousky
20 hygeine Wesight loss heat gain Many peaple are focused on brying 1o bose weighl reduces weight and makes people w (2.9, a thryraxin I:;'ﬂ:f solutions are A ket
supplement) ;
21/Service design Srart bco When & bodler breaks people wanl & replacerment that | Smssr box wraps around a heal pump, biomass boler of any olher
{fits in the same space and 'works asap. solution so that i fils in the same part of the home with minimal hassle.
Magic walls offer a range of features thal enhance the home. Inflatable
wlls can Irap hast in during winber, buf le] il out easily on hol summer
People lose a ol of heat throwgh ther walls. They don®  [evenings. ImMemal insullation can hewve varows other things infegrated
25| B et s gl walla 1IiliI= the idea of losing internal space of extemal (plasma TV, siorage cupboards, mirmer, whileboard, Blackboard)
{Eppearance lainsufation. They dolike things thal depending on whelher iI'sin the lounge, kilchen, bathsoomm of bedraom
|improve thelr homea. It could radiate heat too, remaoving the space reguired for radiators. It
could lse reduce $ound pollution from noisy neighbours, There may be
@ raode for wvary than insulabon.
E Windows tell openars 'when the heabing s on and (by default) switch it
23{HEMS Heat icon (by the window) Preopie open windows in cold weather to reduce 0doU™s | e Lbar tne window is pened (giing cpeners an easy ovemide to
[but alse letting out haat) kATt e ey Wk 1o
Varkous ways b quielen the heal pump when #'s causing o nuisance.
Sensors £o i cen modulale cutpul Sound depending on whal olher
rioeses can mask f. Remote control with & velumne swibehimute butbon.
b bt bt dad e b abetboadic. Can it leam when you want & bit of pesce and quist. Could it learn what
noiges are oSt intasive (this will depend on your hearing - it cowld
evian Measure your audiogram).
Al the moment people heal emply rooms and open the
ot | Retrafi e ¢ paint windows e stop their walls getting damp &s they are Darnp proaf paint stops walls getting damp so you don't need to heat Absorbant surlsces another
i pe ing to maintain their buildng and prevent lung empty rooms. solufion (Cabbra)
infechons,
: IMany pecple may fesl they don' went bo schedule in & E'”"E'" g A ’T;’i‘}g:;“;_:sﬁ mlizz:“ﬁm i i iy
26| Service design Sma survey !h&lfdwfu’aﬁwrmm enargy efficiency survey. Others U!‘ i ndations for energy eficiency measwres with approximsts
[lhirdi they do but end up being out at the time allotted, o
insulation thal makes your buildng lock nice. Can we develop @ suite of 1
; Insuleticn products that have some eesthetic apoeal. For instance.
Fm?‘ crigingl mp'?“fm“;:‘;:‘ﬂ"“'m'mm insulated period features that can be added even to homes whers the
- i : 3 e original ones have been removed. Could we make an art form out of
27| Retrofil Designer homes instaliing more energy efficient double glazing, wall e v o Bl 1o ol Tt i ko ANt et Bl bk vl
M"a.'ﬂ: ;:?Ing_up ehirtneys. Dhishaner brnas value (e.g. heat pumps only noisy because the heat exchanger hasio
ol be sl it could be silent ifit was the dre of a childran®s dliring
fframe).




Idea | New cluster | Second cluster  idea litle How it helpsiprobiem It addrasses What it does/solution ‘Consumer noltes Technical notes Commercial notes
HEMS tunes up the heating systern, but also recommaends what parts
of the home to modify to inform home improvernent dedsions (e.g. your
Most systerns need tweaking over time ta match the bcslers” on the blink replace it now when you're doing your ltchen; you
28] service dasl Buding MOT changing demands of a household or as parts wear cut. |spend mest me relaxing here, so insulate this wall®oor first and buy
an | JF'wph: kngiw if e home is hard bo heal, but not what  |this sscondary heat so you're cosier here whers youe less aclive)
they can doto make this easier Householders stse receive an annual building MOT (think EPC with
infrared heat loss images and how much time/money spent heating
emply roms)
Ciffer heat solutions that are cheaper because they cwn part of the
: supply, fund local jobs, reduce local hardship (fuel poverty,
People tust information fr they know and ke
28| Senvice design Beicir Serimty Reatactieme 6w Eieme Wons ||mu¥;ﬁn st qovemiment | UEPYENt, poar healh) and promte cormmunity benefts (e g,
o B PraeTs ' roads improved alongside distnct heat scheme; school gets free heat in
g corp : Irve chay I you sign up to this scheme), Jamie Olver slyle scherme 1o
traln unemployed youlh bo retrofit care homes.
1 Parier with & holiday company to plan a rencvabion around 'when people
30| Servics design Holldey relrofit ﬁfﬁ:;ﬁ“? :"““I ﬁwﬁﬁ:‘;’x: i";;:gﬁ"' are on holidey. Previde webrams so householdsrs ean check in on the
work when they Boe end see how Its progressing.
Healing controls inegrabed wilh the light sadch so you cen fumn the
Pescple wenl stelus and contrel of Zores. not the whele |heat endafl or upidown when adjust the lighting. Helps you undersiand
AHAEES KIR-INE Gy i:homu when the heating s onfoff, how the temperature is changing and when
you're gang lo be comfortable
[I's hard to improve HEMS fior many bollers because the
32| HEMS HEMS adaptor finternal controls are inaccessible and have dfferent [\ “SSFISt = 2 S ERS B INe you Stach foyour baller et ellows
|coniral technaloges )
Health and People heve to use more hot weter to nnse detergents
a3 bl Sma scap it swai 10 SRS e SKin. Srart soep mekes pecple feel rinsed faster. g rrariet.
Enabie people to compare energy savng tips and share how much thery
use in similar hemes. Settings that enable people to restict who has
access fowhal nformation so same could share evenhing with the
. whola world (think heat status on their facebook profile), athers could
34{HEMS Healthy compeition Per supparlipresmire or keepng up wilh the JONES"  lehare it with interested groups {e.g. fuel poor with church group or
children helping grandparents Save of villagers compeling for lowes!
bill). Uise heat model to help pecple understand where this is down to
the propery (sipe, level of insulation, boiler eficiency) of o lactic people
are using,
Design retrofit and community energy schemes so they remove running
People don® wanl o inves to keep thair bills the same  |cosls in relifement of provide & peyback to flure generalions (e.g. paid
lewvel (Green Deal| for variows reesons, howewer, some | off with morgage by lite assurence) and are easier (o lranster the
258 ¥ rricdel Penaicn piot people do plan their inancial future (&0, somecns benefils i, how Toan' dealt with in the svenl of someone dying), What
entering retirernent of parenls preparing for their aboul & wind pension where conlribulions pay Tor the ideal sequence al
children). Pecple dislike Green Deal if think it passas on [things for you (insulate home, install heat pump) all the while
 debl {o their children, contibuting bo & cormmunily cwned (polentialty offshore) wind farm that
subsidizes your electricity bill,
Ciffer people & free parking space with a charing peint § they have &
| i 3 ; There is very high cormpelition for parking spols in Plug In hybrid This would make it aspirstional 1o have expansive plug In
b P i g effiuent. high densty, wban areas. highbrid cars beceuse they would start eppeanng all ower the most
| affuent parts of the country. 3 5
; Id hemes even oul demend IT hey used heat pumps during swese
37 | Stere and Use [Hoat-traved balancing ilt‘ih.m:lto balance supply with demand hours and charged cars when siapi?
" Individual refiant upen cther household member fo "
Education by trusted famdy ]. (Ghves ndrddusl confidence to manage heating/quickly learn in
38 Service deslgn ; — Kiend Jﬁmmg. Wulnerable if enything heppens and is gy sluslion
{Swear box, inked to Barclays Fingit, which charges  |Gharges indniduals, rather than whele housshoid, Entertainment valus
HEEE E iduals for inefficient hesting behaviour alse.
| doy Hot water is often used up before everyone can shower [System allocates a 'fair share' of water to each persen and evoids 1
40 HEMS Rationing of hot water in e ing ‘ sreon wsing it i
i Famale & pre-programmed woice alerts inhabitants to | Prowides gentle remi , and some entertanment valee, sirmilar to
S Ao ineficient benaviour appealinghumorous voice on o sat nav .
i : Doesn’t I wilh our curren] commerncial
42|crathing Heated babry suit P - aften heal entie house in order to keep BBDY |~ tee stable & warm environment for the child, strategy, but could be made info a
‘commercial propasilion,
Entertainment and educetional value, showing how much energy s
43|Stere and Use Exsrcise heat EISURCICN, My PSSR He s, viva. 81 nesded to generats heat. Lised on a larger seale (e.q. af & gym), might
D e e also provide real benefit,
44]Localised hest Tenlln-g-room :;‘E":Im :I'E::ﬂ““'" house I order to keep Loceiised heat for 2 particuler ares
T o T = A : ellows belter tranafer of heed from the underfioor healing |Rermoves the existing loor covering and replaces with & more I
Sanandie  [Locshodhest e h system conductive covering. Possibly a heat ge 1g floor covenng ¥
Wudematically contrais the healing based on daries the |Cormpares the online disies (cloud) and urms the healing Sysbern oniolf]
REIHEN: |l:iar;.r conlich of Hisating Bysten oecupants already have i line with this
Riaduces bills by stonng energy when plentiful for use  |converts solar enengy to electricity, stores and then makes evailable for
47 Store and Use |Enaq;p_f storage L FE i S
| 1 Stores heat on hot deys, with the eption of shutters which hawe built in
4B Store and Use !l.l'hgh: glass ;Pr-n'ﬂnea a source of heat and privecy when needad e ke
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Idea | New cluster Second cluster  Idea litle How it helpsproblem |1 addresses |What it does/solution Consumer notes Technical notes Commercial notes
A8 Stere and Use Kinetic energy recovery Pictins m-ﬁ’ﬁmlddﬂhﬂ .H' Ol gt mcespney-of Micro-neno sensors recover energy from everyday applances eg fans
&5 bills Dy stonng energy in the exeror claddng | Brickwork end flles are coated with micro-nana technology creating a
i it eshmintch of the busding battery for energy storage, thus reducing bits overall -
Busdding management Systems (not  Controds heal along with home entertainment, Conlrals not just the hest [ lights but alse TVs, DWD, Ar condbioning,
51|HEMS
st HEMS) for 'GEEKS' Impressas like minded paople rmusic librany, TV, etc. all from the same panel /iPad
Stops heat from moving between areas if people leave: |, i oo oun st or pressure difierences 1o Ihe window ares o8 Technizally would hsve 1o be.
doors or having drafty windows. Different people
52| Insulation Heat curtainfinvisible deor ik 9 ; p in shop dooreays. Prevenis heat escaping to other areas of the house very noisy. Potential
With very different nseds (e.0. elderty venparert or [ o oiting linnovation? Longer term
babyh may occupy different paris of the home.
They look nice too. Higher output rediators reduce waber raburm
re saving money and producing more heat where it's desired.
R IR e N Sty [Theyonly emit heal away from the wall. They're easier lo movelrolale
53 Retrafit Radical radiators ok ; e Rl i Elc ks SRl Wi the arownd a room (e.g. ¥ wou want topul & sofa by a window Insteed.
right size for the There i5 a clothe drying fzature thad allows you to rotate the radistor out
; of the wall and extends it 5o it becormnes lke & clolhes horss Wih an
integrated de-hurmidifier so you dont need to open the window.
Reports change of condition to care senices
e i Ea o . iy ooty o e it (.
54 HEMIS Service alert |ehitdn ; bk povertyh Moniors when dewces are left on abncerrally and sends
e E ORI Aty Imperec it Thctuaniives fundtlon alerts to carer. Allows remocle switching onfoff. Tracks location o fsmall
may be unable to controd their heating. : g :
| children and cheks they're at & safe lemperalure,
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APPENDIX C — Sample Consumer Journey

ENERGY ENDEAVOURS CONSORTIUM: ETI Consumer Response and Behaviour Project
WP5.5 Solution Scenarios — D5.5 Report
Version 1.0, 25 October 2013
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Complete Comfort Service ver 1.0 Draft

TKeep all family members comfortable without hassles

-We work long, hard hours so we deserve 1o use as much energy as - aaaaaaaaaaaaaaaaaaaaaaaaasaaaa aaaaaaaaaaasaaaaaaa: L ti L 15K L haSsie Bt fortable!
we want 1o keep our home warm and comforiable RN ——— -aaaaaaaaaaaazaaaaaaa: -Lass Hms; Lass [isk;, Less hassie but commortablet
-Spending time together as a family is important, so keeping the -ldon’t have to think about energy any more!

lounge/dining room warm is @ P
o g ey -l can predict our bill

Emotional val

rable

Tangible value

including p
standard

ENERGY ENDEAVOURS CONSORTIUM: ETI Consumer Response and Behaviour Project
WP5.5 Solution Scenarios — D5.5 Report
Version 1.0, 25 October 2013



