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User Engagement in Community Energy Schemes: A Case Study at

the Trent Basin in Nottingham, UK

Abstract

‘CommunityEnergy refers to people working togetherto reduce and manage energy
use and increase and supportlocal energygeneration. It has the potentialto support
the infrastructural, social and cultural changes needed to reduce the impactof climate
change and increase energysecurity. The core part of communityenergyinitiatives is
people; therefore, successful engagement strategies are essential. SCENe
(Sustainable Community Energy Networks) was a research and development project
focused on community energy application in a real-world setting involving in its first
phase 44 new homes builtalong the banks of Nottingham’s River Trent (UK) in 2016.
The project team adopted a variety of established and innovative engagement
strategies including website and social media channels, an online user engagement
platform, a physical community energy hub with an interactive virtual energy model
where meetings and workshops were held, and in-home smart voice-controlled and
visual technologies. The influence of the project and the effectiveness of the
engagement tools to generate behavioural changes were investigated through a
survey, workshops and interviews. It was concluded that engagement with SCENe
generated awarenessregardingenergyissues and participation in communityenergy
initiatives.

KEYWORDS: Renewable Energy; Community Energy; User Engagement; Smart

Technology; Human Behaviour
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1. Introduction

Energy systems inthe UK are at the cusp of a radical transformation due to the need
to address climate change and limitglobal warming to 1.5°C (Masson-Delmotte etal.,
2018), technology advances, an aging infrastructure, the rapid-changing regulatory
landscape in responseto a commitmentto increase energy generation from renewable
sources (HM Government, 2017b, 2017a), and socio-economic pressures . The way
energyis generated and used is being transformed, as buildings are becoming more
energy efficientand the proportion of local low-carbon generationis increasing. Within
this context, individuals and local communities have become more empowered to
contribute to maintaining energysecurity, tackling climate change and keeping costs
down for consumers through community-led initiatives (Department of Energy &

Climate Change, 2014b).

Over the last year, 23.8% of the energy in England, Scotland and Wales was
generated from renewable sources (18.5% wind, 3.9% solar photovoltaic and 1.4%
hydroelectric) (National Grid, n.d.). Moreover, it has been reported that energy
generated from wind, achieved the highest contribution to the national fuel mix during
February 2020 (National Grid, n.d.), evidencing the high contribution that renewable
energy systems are doing to decarbonise the grid. Whilst this correspond mainly to
large generators of renewable energy, individuals and communities are starting to
contribute to maintain energy security, with small-scale renewable energy
installations. By the year 2018, 6,107 MW of capacity was installed by small-scale
generators benefiting from the Feed-in Tariff scheme (FiT), corresponding to 820,591
installations and 46% ofthe total installed capacityofthe domestic sector (Department
for Business, Energy and Industrial Strategy, 2018). The potential of community

energy projects is high taking into account the increasing installed capacity in the
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domestic sector and the feasibility of uniting households of individual small-scale
generators to build community capital. According to the Department of Energy &
Climate Change (2014a), community-led actions in the UK can supportthe energy
production, reduce energy use, manage energy demand and drive collective
purchasing. Community Energy England (2018) reported that 228 communityenergy
organisations were active across England, Wales and Northern Ireland in 2017. This
infrastructure has the capacity to generate 168MW from solar photovoltaics (81%),
wind (18%) and hydro (1%). To putthis in context, itcontributed to save 71,000 tonnes
of CO2 emissionsin 2017 byproducing 202 GWh of electricity, which is the equivalent
to the annual demand of67,000homes (Community Energy England, 2018). However,
community energy generation remains relatively small, accounting for around 1% of
the UK energy fuel mix (Braunholtz-Speightetal., 2018) and itremains an unexploitd

alternative to maintaining energysecurityand reducing fuel poverty.

According to Houghton (2010), the concept of developing a communityenergyproject
is simple: “acommunitydevelops a renewable energyscheme (helping to cut carbon
emissions) and makes moneyfrom energysales, thatrevenue is then available to fund
further carbon emission reduction measures in homes, business and community
buildings” (p.18). However, the simplicity of the definition differs from the complexity
of the real-world application. It has been reported that some of the challenges to set
up a community energy come from different streams, such as: obtaining funding
finance the infrastructure, finding investment capital, accessing to the market,
requiring expertise, dealing with the legal aspects and engaging the community
(Hielscher,2011; Seyfang, Park, & Smith,2012). In the UK, the business models for
communityenergyschemes have been adapting over the years depending on several

factors, such as policyand regulatorychanges, governmental support, environmental
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benefits, economic incentives, research funding, commercial feasibility, technology

costs,among others (C. Nolden, Barnes, & Nicholls, 2020).

In the national ambit, the future of community energy looks uncertain due to policy
changes, such as the Feed-in tariff, which stopped operating and was replaced bythe
Smart Export Guarantee (C. Nolden et al., 2020; Colin Nolden, 2013; Salazar,
Waldron, & Rodrigues, 2019). Nevertheless, differentbusiness models looking at other
factors to reduce transactions costs are emerging. For instance: i) Acquisition of
existing infrastructure to remove costs related to planning and installations, ii)
Partnerships between communitygroups and established utilityto reduce transaction
costs, iii) Integration of energy storage to refine the power purchase agreements, and
iv) Creation of virtual power stations without geographical constrain (Colin Nolden,
2013). These emerging business models will open up the opportunity to apply
community energy strategies in contexts such as developing countries where the
energy grid is notrobust, stable and reliable. Sustainable Community Energy Network
(SCENe) was a pioneering project involving industry, academia and a community at
the Trent Basin in Nottingham thataimed at developing a model to demonstrate how
community energy systems can accelerate low-carbon energy generation and use
(Project SCENe, n.d.). Similar to other community energy projects, SCENe’s
realisation was dependent on a complex participatory process that required a great
involvementof all actors, and, in particular, of the community. Therefore, strategies

engage the citizens were key to the project's success.

The objective of these strategies were to identify and prioritise local needs, getbuy-in
from the potential consumers, and strengthen the relationship with the community
(Alvarez, Borsi, & Rodrigues, 2017; Rodrigues, Marsh, Kiamba, Gillott, & Doherty,

2016). This was done by identifying how much people use, shape and reuse
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something, their influence on others, their levels of understanding and contributions,
and the impact on their actions and attitudes. Because engagementis multifaceted
(cognitive, emotional and behavioural), and thus related to complexand embedded
norms (e.g. cultural, structural, subconscious) (Fredricks, 2011; Sheppard et al.,

2011),the methods used were various relating to these domains.

Studying engagement includes considering how these cognitive, emotional and
behavioural aspects, and norms, are interconnected and maintained or reformed.
Thus, engagement methods can relate to social constructivist accounts of capacity
and agency, and how these are enacted and embodied. When this is not the case,
typically in cognitive approaches to engagement shaped by methods that focus on
addressing perceived attitude and information deficits, responses to engagementare
generally limited. Owens (2000) and Agyeman & Angus (2003), are among an
increasing literature that emphasise this for instance with regards to improving
sustainability and sustainable communities, calling for a much more interconnected,

social, inclusionaryand deliberative approachto communities and public engagement

In the case ofrenewable energytechnologyprojects, the engagement of communites
is highly shaped by expectations that are determined by the information delivered to
understand the project(e.g. reading or listening information, attending to meetings or
exhibitions, etc.) (Devine-Wright & Howes, 2010). The process of engaging can be
divided into several stages: becoming aware of the project, interpreting it, e valuating
the proposal and respondingtoit (Devine-Wright, 2011). According to Knudsen et al.
(2015), the acceptance of renewable energy systems in a community requires
democracyand control, fair distribution ofthe costs and benefits and decision-making
powers distributed between the partners. However, according to Parra et al. (2017):

‘no particularinterest is paid to the role of end users” of communityenergy schemes
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in the literature, despite being an importantactor to reduce carbon emissions through
renewables. In summary, people are key and must engage with community energy,

but often this is erroneouslyseen as secondary.

In this paper, the authors summarised the user engagement strategies used as part
of Project SCENe (Rodrigues etal.,2018) ,reported on the perception ofthe residents
regarding these strategies and analysed the influence of the projectin the behaviour

and energy awareness ofthe community.

2. Sustainable Community Energy Networks (SCENe) at the Trent
Basin

SCENe was a real-world research project involving the phase 1 of a new housing
development at the Trent Basin in Nottingham, United Kingdom. The developments
phase 1, launched in 2016, comprised of 35 semi-detached and terraced 3-storey
houses,ranging from 3 to 5 bedrooms and with areas around 100-110 square metres,
and an apartment tower with 9 dwellings of circa 60 square meters and 2 or 3
bedrooms. Phase 1 homes were designed to have an efficient building fabric with U-
values lower than 0.15 W/m?K for the opaque elements, and measured air
permeability of less than 4.8 m3hm?2 at 50 Pa (Blueprint, n.d.) (IES & SCENe, 2018).
The homes being builtin the next phases of the development can be added to the

communityenergyscheme as they become available.

Project SCENe was set up as an opt-in alternative for the residents to participate in
the community energy scheme, i.e. they were under no obligation to join in. In the
scheme, electricity was generated and stored on site using solar photovoltaic panels

and Europe’s largestcommunitybattery (Figure 1).
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Solar Farm
200 kW output solar
,,,,,,,,,,,,,, photovoltaic panels

Figure 1 —Components of SCENe’s community energy scheme atthe TrentBasin in Nottingham

The schemeincludeda 2.1 MWh Tesla battery charged through 200 kWh outputsolar
photovoltaic panels installed on the roof tops of the participating homes and an urban
solarfarm (Shipman & Gillott, 2019). Over the course of one year, the latter generated
152.8 MWh, enoughto cover the annual electricity consumption of64 average Trent
Basin properties. However, storage at this scale (2.1MWh) made this community
energy scheme a game-changing option as itopened up the possibilityof diversifying
and enhancing income streams throughproviding grid services, optimising the retailing
of locally produced energy and facilitating power and heat arbitraging to further
decarbonise the energysystem. The currentscheme will be combined with a planned
heat network, which further reduce costs for consumers by contributing to the

significantheatcomponentofdomestic energyuse and costs.

Because the housing developmentwas new, one of the objectives of Project SCENe
was to supportthe creation of social networks in order to increase participation in

energy initiatives and to increase social capital (Alvarez et al., 2017).
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3. User Engagement Strategies

It has been reported that one of the obstacles for people to engage in community
energyprojects is finding time to participate in the communityactivities (Seyfang, Park,
& Smith, 2013), therefore the strategies used in SCENe were designed to provide
guick understanding ofissues, flexibility and accessibility to all users. There were
numerous forms of engagement, verbal and non-verbal, face-to-face and virtual, in
order to cater for different preferences (Kampelmann et al., 2016). This meant to
facilitate ‘purposeful engagement’, a person-centred approach to engaging the
citizens to participate actively in the amenities offered by the community and better

connectwith their fellow residents.

The residents of Trent Basin were offered face-to-face meetings, written
communication, online information, online discussion and data visualisation, both at
community and household levels (Figure 2). The overarching aims were to engage
more households, to improve awareness, to facilitate participation and
communication, to generate co-production and co-solutions, and to provide the end
users with awareness and control oftheir energyconsumption. The variety of methods

used allowed us to:

1) Reachoutto as manyhouseholds as possible;

2) Achieve different levels of communication to allow the information flow in
several ways according to the purpose of the messages (e.g. one-way
communication for informative content, two-waycommunication for dis cussions
and dialogue, and collaboration forums for interaction);

3) Reach different types of users (e.g. some users prefer to attend meetings in

person,while others preferto watch a video and postcomments online);
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Allow residents to have access to discussion forums and projectinformaton
when and where was convenient to them (e.g. project website, discussion

forums available 24/7 through the online platform);

5) Improve awareness of energy issues and provide information related to the
community energy scheme (e.g. explaining how it works, how is the energy
generated, stored and shared, defining the Energy Service Companyoperation,
and providing information atdifferent levels);

6) Allow the residents and project partners to have discussions and dialogues
regarding the differentaspects of Project SCENe (e.g. face-to-face workshops,
meetings and online discussion forums); and

7) Deliver energy data from the community and houses in a user-friendly format
to allow users to engage with energy management and the community
strategies (e.g. voice-activated devices, energy data visualisation on screens
and through the 3D interactive model).

Engagement Strategies Community Energy Scheme

Online Information Discussion Forum Data Visualisation Data Interaction

Website & Online Platform Community Hub In-Home Monitoring
Social Media & 3D model & Smart Speaker
One-way + Two-way interaction + Community Data + Energy management

communication + Integration of different Visualisation + User awareness
Informative content actors (community, + Community cohesion + Energyand

(e.g. about SCENe, industry, academics) + Face-to-face environmental data
publications, events) + Educational Purpose meetings collection

Figure 2 —Startegies used to engage with residents

3.1. Website and Social Media

The website www.projectscene.uk was created to disseminate information about

SCENe not only with the residents at Trent Basin, but also with a wider audience.
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According to the ISO 9241-11 (2018), usabilityis defined as the extent to which a
system can be used to achieve the goals with effectiveness, efficiency and
satisfaction. In the context of website design, some ofthe key factors to successfully
engage users identified by Garett et al. (2017), are: provide effective navigation (e.g.
consistent menu/navigation bars and limited clicks/backtracking), integrate graphical
presentation (e.g. images with good quality, multimedia content, use of logos and
define a colour scheme), organise the content in a logical structure (e.g. cognitive
architecture, hierarchical structure and categorisation), define the purpose of the
content (e.g. sufficientamountofinformation, contentquality and relevance). In order
to enhance the usability of the website, the previous parameters were considered and
the structure ofthe website incorporated commonlyused sections (Figure 3):i) Home:
providing general information about SCENe and integrating the link to the user
engagementplatform (described in section 3.2),ii) TrentBasin: describing the location
of the community energy scheme, iii) Partners: providing information about the
academic and industry partners involved, iv) News: monthly blog publishing content
around the projectdevelopmentortopics related to communityenergy, v) Events and
vi) Contact. In a later stage, two additional sections were integrated: vii) Research:
linking journal articles, conference papers, magazines articles and press releases
related to SCENe, and viii) Impact: linking prizes nominations, awards or appearances

of SCENe on publicdocuments/events.

10
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Figure 3 - Projectwebsite integrated design elements to optimise user engagement

Social media platforms are providing new ways of interaction, communication and
engagement (Arora, Bansal, Kandpal, Aswani, & Dwivedi, 2019). Forinstance, Twitter
is amicro-blog site allowing to send 140 characters messages, specialised in diffusion
speed and mobility (Junco, Elavsky, & Heiberger,2013; Yoo & Gil de Zuhiga,2014),
while Facebook is a more reciprocal platform allowing users to have a closer
communication (Yoo & Gil de Zufiiga, 2014). It was created a SCENe accountfor each
of these platforms in order to disseminate informative material, publications, events,
press releases, progress on the battery and PV installations, research outcomes,

among other relevant information.

3.2. User Engagement Platform

SCENe’s user engagement platform was a two-way online site, which provided an

interactive space to organise and stimulate engagementand consultation on specific

11
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matters. It was designed to explore topics in a clear, consistentand simple way, and
this was key to enhancingits effect (Sheppardetal., 2011). It allowed the creation of
different discussion forums or ‘rooms’ in a common portal that the residents and
project partners could access. Selective access could be used to deal with different
matters, for example opening up to wider public, all the community, only members of
the communityenergy, etc. The design was enhanced byusing arecognisable format
throughout the rooms, and sub-sections. Common sub-sections were: i) Home:
providing general information ofthe room, ii) About: explaining the purpose of the room
and introducing the topics, iii) Slides: providing in-depth information about the topic
underdiscussion,iv) Comments: allowing participants to postcomments, v) Location:
including a map of the community scheme components, vi) Get in touch: providing
contact details of the organiser (Figure 4). Nevertheless, the research team had
flexibility to create sections and to make them more or less interactive. For example,
it was possible to postvideos explaining howto use particular technology, and to allow
viewers to post questions at specific moments during the video screening. Rooms’

participants could see each othercomments, questions and answers.

12
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Figure 4 - Online platform format with sections: Home, About, Project SCENe, Comment, Location, Get in Touch and Updates

Participants becameincreasinglyinvolved with the content as they were subtlyguided
through the process of purposive participation. Throughout this journey, interactions
and contributions were encouraged in multiple complimentary ways. This included
positive reinforcement from the projectteam as well as their community through the
use of ‘like’, ‘share’ and ‘comment’ functions, and the abilityfor organisersto puttime-

lines onrooms and summarise the results ofthe discussion forums.

In so doing, the method utilised the strengths of self-led yet supported discoveryon a
focused topic, as well as relationship building, collective learning, socialisation and a
shared sense of mutuallygenerated progress and connections (e.g. Figure 5 presents
the comments section of a room, and the way other participants interacted). The
platform thus afforded a key tool to build ‘community linked to shared behavioural
drivers. This aimed at stimulating engagement, as well as generating action, and

impactfrom this was typically more extensive and inclusive (Parraetal., 2017).

13
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Figure 5 - ‘My questions’ page on Project SCENe’s two-way online site. Each box contains the
question madeby a resident andthe answer / following comments made by other participantsor
the organisers.

The second core aspectof the online platiorm advanced this further by enabling both
private and publicrooms within the same overarching project. This offered purposivwe
engagementthrough the complimentaryyetoften opposed pathways of exclusivityand
specificity, and linking these with larger, globallyresonantthemes and practices, such
as using sustainable energy routines and smart technology (Banks, 2013; Brodie,

Hollebeek, Juric, & llic, 2011; Cameron,2017a;Parraetal., 2017).

The third attribute of the two-way platform was thata developer could invite anyone to
be either a ‘participant’ or ‘organiser’. Both allow projects to extend interaction and
development capabilities to new audiences. This facilitated potentially invaluable co-
design, co-production, co-value and ‘community’ building (Knudsen et al., 2015;

Nambisan & Baron, 2009; Ramaswamy, 2009).
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276 3.3. Community Energy Hub and the 3D Interactive Energy
277 Model

The Community Energy Hub was a space reserved on the ground floor of the
apartment tower at the Trent Basin development, to be used for meetings,
presentations and discussions, particularlyon the communityenergyscheme. This
place was equipped with a multi-touch screen where a Community Information
Model (CIM) of the projectshowcased information aboutthe energy generated and
consumed atthe site (Figure 6). In addition, the hub was equipped with two tablets
inwhich visitors could learn more aboutthe projectthrough the online engagement

platform.

Figure 6 - Community Information model atthe screen of the Community Energy Hub

278

279 The CIM was an interactive 3D platform developed by Integrated Environmental

280  Solutions (IES) with the collaboration ofthe Universityof Nottingham, to displayenergy

15
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data of the community (Cameron,2017b; Wallace, 2018) and individual homes when
appropriate. The aim of this visualisation tool was to inform (and by doing this, to
engage) the residents aboutthe community energy generation and allow them to
contribute with the operation ofthe system. It was intended to help the residents better
understand the community energy expenditure, informing them of their energy
consumption and generation and, thus, helping then make future informed decisions
about their energy management. It was also intended to promote broader public
engagement with community energy systems and disseminate the results of the

project.

One ofthe main features ofthe CIM was the abilityof multiple usersto actively interact
with the model atthe same time, througha multiple-touch screen system. The platiorm
was originallydesigned to be displayed on a multipletouchable wall screenmeasuring
3.2 m of length by 1.8 m of heightlocated at the communityenergyhub, however, the
3D model was also released to be visualised in other devices (TrentBasin Community
Information Model (IES & SCENe, 2018). CIM was designed to be inclusive and self-

explanatory, allowing children and people with reduced mobilityto also interact.

The platform’s main feature consisted of a visualisation tool showing the energy
consumedbythe community, the renewable energygenerated on site, and the energy
stored in the community battery (Figure 7). The information was displayed showing
historical data at community level. The data collection integrated environmental
variables measured by a weather station, data from the photovoltaic panels’ fam
(average and total energy generation), and data from the battery performance (lewel

of charge, discharge and time to charge).
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Figure 7 -CIM dashboards. Left: homes’ real-time data (e.g. average airtemperature). Right: Site
information (e.g. battery and solar farm performance) (Wallace, 2018)

The platform had the abilityto show real-time data for the monitored homes including
variables such as air temperature, relative humidity, carbon dioxide and total energy
consumption. The measured environmental variables are displayed in graphs as
shownin Figure 7. The 3D model also displayed general information of each house in
terms of its area and number of bedrooms, while itgraphically contextualised it within
the community. The datawas anonymised so itwas notpossibleto identifyindividuals

or their homes.

17



311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

3.4. In-home Energy Kit and Echo Spot

The use of wvoice-controlled assistants has gained significant momentum in recent
years. Initially, these assistants were services delivered via smartphones in the form
of Apple’s Siri and the Google Assistant. However, their embodiment in smart
speakers has been a catalyst for more widespread adoption spearheaded by
Amazon’s Echo suite of devices. A recent marketreportconcluded thatthe number of
smart speaker users is growing 48% annually, faster than any other technology
productsince the smartphone (Enberg Jasmine & Chung, 2018). This emerging trend
provided an additional method of interacting with residents within the Trent Basin
community, as users could obtain via this device the information required to help them
better understand their energy usage. This helped also to influence behavioural
changes of the users and this way, to encourage energy efficiency for the benefit of

residents and the wider community.

In order to achieve this aim, a “skill” (an application for a specific task) was written for
the Amazon Echo Spot device that allowed users to enquire about data collected by
the monitoring equipment installed as part of the project. This equipmentincluded:
sensors to monitor indoor environmental conditions such as temperature, relative
humidityand carbon dioxide; electricitymeters for overall household consumption and
disaggregated consumption ofindividual circuits such as lighting and cooking; a zonal
smart thermostat allowing control of individual rooms (Shipman & Gillott, 2019). The
skillalso allowed users to enquire aboutthe status of the communityassets including

the solarpanels and communitybattery.

The core functionality was to provide answers to questions such as “How much
electricity did we use yesterday?”, “What is the temperature in the bedroom?” or “How
much electricity are we generating?” However, this core functionality was extended in

18
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two key ways: a) Behavioural nudging: in addition to factual answers the skill also
delivered comparative data on the integrated Echo Spot screen so that a resident
could see how they compare to others. For example, when asking about their own
electricity consumption, a user was presentedwith visual information showing his data
compared to the average; and b) Automation; when controlling the targettemperatures
on the smartthermostat,a userwas given the option of allowing the digital assistant
to take action on their behalf where appropriate. For example, if a user asked to
change the target temperature outside of the World Health Organisation
recommended range, the userwas informed ofthis and given the opportunity to allow
the system to automatically set an appropriate temperature within this range. A
demonstration of this functionality can be seen in a project’'s video (Shipman, 2019).
An aim ofthis method utilisation was to explore the initial perception and interaction of
the residents with this device and appraise whether this technology encouraged more

energy efficient behaviour.

4. Methodology

The main methods used were:

- Ashortsurvey distributed when the research team firstmetthe residents;
- Workshops to develop particular aspects ofthe project.

- Interviews with the residents conducted during the final stage of the project

4.1. Survey

The first meeting organised between SCENe’s partners and the residents at Trent
Basin consisted in a presentation about Project SCENe and initial conversations with
the first residents that started to move to the new development between 2016 and

2017. At the end of this meeting, a short survey was distributed amongst the
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assistants. This aimed at getting the contact details of the homeowners interested in
participating in the communityenergy, and ask a few questions regarding SCENeg, as

follows:
- Are you interested in taking part in the Community Energy Project?
- If yes, whatare your three main reasons forjoining?
- If no, can you please advise whatyour concerns are?

- If you have any unanswered question, please listthem below and the Project

SCENe’s team will getback to you.
- Are you happyto be included in Project SCENe’s user engagement platform?

Ten homeowners completed the questionnaires. Their responses were compiled in
order to identify the mostfrequentreasons to join the communityenergy project, and
address the initialconcerns and questions. The setofquestion was used to design the

following interactions with the residents.

4.2. Workshops

Multiple workshops were held with the residents of Trent Basin aiming to discuss
different aspects of SCENe. As an example, we present here the workshops
conducted to discussthe share ofthe surplus between the communitymembers. Due
to the economic activityconducted bythe energyservice company(such us: managing
the energy produced by the PV panels, negotiating the contract stablished with the
aggregators, and the use of the battery storage to balance the national grid), the
community receives an economic incentive. It was proposed to discuss with a group

of residents (volunteeringfor this workshops), the possible ways the community could
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distribute the surplus generated. The sessions held with the residents are explained

in Figure 8.

Workshops: Defining SCENe’s Surplus Share Model

( Workshop 1 A (" Workshop 2 2\

Surplus Share Room
User Engagement Platform

« Discussion:
- Options A, B, C&D
- Comments from the user
engagement platform

+ Introduction to the topic

- What is the Surplus Share?
- Examples
- Options (A, B, C & D)

Introduction
Options A, B, C & D
Comments from Residents

Designing the SCENe
Surplus Share Model Y,

K. Initial Discussion

Figure 8 —Two workshops and one online forum were organised with the volunteering residentsto
discuss the Surplus Share Model of SCENe.
Five homeowners wolunteered t50 participate in the workshops. During the first
session, the SCENe team presented four possible scenarios to share the surplus

between the communitymembers (Arias, 2017):

Option A: Paying straightpence per kWh subsidy

Option B: Straight share of pot

Option C: Group target driven share

Option D: Tailored target driven share

These options were presented to facilitate the discussion, nevertheless, the aim was
to design a model defined by the community. In order to enrich the discussion, these
four scenarios were uploaded in an online discussion forum atthe User Engagement
Platform. The residents were invited to post comments before the following face -to-
face workshop. During the final workshop, the comments from the User Engagement
Platform were collated and discussed with the residents. The discussion allowed to
create the SCENe Surplus Share Model, which was proposed as an initial alternative

that could evolve with the time.
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4.3. Interviews

In a later stage of the project, the researchers conducted interviews containing open-
ended questions in order to evaluate: a) the motivations of the residents to join and
engage with the community energy scheme, b) the residents’ engagement with the
different strategies proposed, and c) the influence of SCENe on their understanding
of, or engagement with, energy issues. The interviews were conducted during
November 2018 with the residents of TrentBasin who signed up to be partof SCENe’s
community energy scheme. This study was reviewed and approved by the Ethics
Committee ofthe Faculty of Engineering atthe University of Nottingham . Participants
were invited to take part of the study via email and the Trent Basin Facebook page.
Nine out of twenty-three households have chosen to take partin the interviews. The
interviews were audio-recorded, and the data was anonymised during the transcription

process.

A thematic analyses was conducted to identifyand interpretpatterns in the interviews
responses, generating codes and themes from the qualitative data (Clarke & Braun,
2017).It was usedto classifythe data into workable themes to help draw conclusions.
Five main steps were followed (Castleberry & Nolen, 2018; Yin, 2016): 1) compiling
raw data into a useable form to identify interesting features of the data across the
entire data set; 2) disassemblingthe data and creating meaningful grouping by coding
and identifying themes; 3) reassembling the relevant data into each potential theme
and continuously reviewing each theme to determine ifit is robustin relation to the

coded extracts and data set; 4) interpreting the findings; and 5) drawing conclusion.

The data was analysed using NVivo (Error! Reference source not found.) and the
answers of the residents were classified into 11 thematic nodes that were then
reassembled into sixthematic zones as follows:
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424 - Engagementwith the energy sector before and after moving to Trent Basin;

425 - Motivation to move to this residential development and to join the community
426 energy scheme;
427 - Perception of the Website and Social Media
428 - Perception of the two-way User Engagement Platform
429 - Perception ofthe CommunityEnergyHub and the 3D Interactive Energy Model
430 - Perception of the In-Home Energy Kit and the Echo Spot; and
431 - Influence of SCENe on their understanding of, or engagement with, energy
432 iIssues.
Nodes
% Name o Files References
=i ) 1.1 Engagement Energy Sector 2 2
(0 1.1 Before SCENe 7 10
(O) 1.1 After SCENe 7 11
»j:'_. 1.2 Influence of SCENe on Energy Issues 7 26
(:_il 1.3 Influence of SCENe on Community Engagement 5 22
IZ::}- 1.4 Valuable or Not Valuable Engaging with Project SCENe 1 8
() 1.5 Cause - Main Drivers 6 10
=) 2.1 Community 6 12
(O 2.2.1 Facebook 8 28
() 2.2.5 Residents Association 7 24
() 2.2.9 Community-led Activities 7 19
() 2.4.1 Other Community-led Initiatives 8 23
() 3.1 Online Platform 7 24
() 3.2 Twitter and Facebook 3 8
() 3.3 Website 3 9
(O 3.4 Community Hub and 3D model 5 10
() 3.5 HomeKit and Alexa 9 37

Figure 9 —Coding using Nvivo softwareaccording to the thematic nodes defined

433
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Each of the thematic nodes were analysed, in order to identify common views across

the residents’ body, and positive and negatives insights ofeach theme.

5. Results

The results ofthe Survey (n = 10), Workshops (2 workshops and 1 online forum) and

Interviews (n = 9) will be reported in this section.

5.1 Survey
The answersto the question “Whatare your 3 main reasons for joining the Community
Energy Project?” were binned in similar responses and presentedin Error! Reference
source not found.. Eight out of ten people said that ‘Money savings’ was one of the
main reasons to join the community energy project; this was followed by
‘Environmental Impact’ and ‘Value of Creating a Community Energy’ which were
mentioned by four people. Three people also reported that ‘Reducing Carbon
Footprint’, being part of an ‘Innovative Solution and ‘Energy Independency are

reasons to join.
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Money savings

Environmental Impact

Value of Creating a Community Energy
Reducing Carbon Footprint

Innovative Solutions

Energy Independency

Users Response

Assisting the Project
Renewable Energy
Influence Policy/Operation of CES

Green Credentials

=
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Figure 10 - Responses to the question “Whatareyour 3 main reasons for joining the Community
Energy Project?

To the question “Can you please advise your concerns about the project?, only one
resident responded: “I'm not sure the ongoing negative impact (or perceived impacl)
has been fully considered. Things that may seem insignificant but are real to people

who live here”’.

To the question “If you have any unanswered questions, please list them below and

the Project SCENE team will get back to you” sixresidents replied:

“We are purchasing using 'Help to Buy' - will they allow the panels to be

installed”

- “Will the collected data be encrypted ™?

- “Doyouplanto engage into reducing the carbon footprintalso through E7 tariffs
(TESLA model of loading battery atnightfrom grid and uploaded lateron)?”

- “Concernaboutlegal consequences onroofwarranty”

-  “Whats the payback in carbon footprint terms, (of all the gadgets (tablefs,

Alexa, Battery, Big Screen...). Equipmentthat's sourced from China, India,
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USA. The extra electricity they will guzzle, and this is included in the benefis
case?”

‘1 would like to understand: The business model forthe ESCO LTD”

These questions were used as a starting pointto design the following workshops and
online discussion forums covering common topics of interest (e.g. legal concerns,

operation or carbon savings).

5.2. Workshop
The two workshops and the online discussion forum with the residents about the
Surplus Share Model generated two outcomes: The first is the perception of the
resident regarding the different models proposed (Options A, B, C and D) and the
second one is the resulting model to share the surplus generated by the Energy

Service Company.

Table 1, presents a classification ofthe key comments made by the residents during
the workshops and using the User Engagement Platform. The comments were filtered
as ‘Positive’, ‘Negative’ and ‘Comments’. Options A and B were more positively
perceived than C and D. For instance, A was perceived as simple and easy to
implement, and option B was perceived as a fair distribution between community
members. Conversely, Option C was rated as a possible hazard to maintain
community cohesion, and C as a complicated modelthat could lead to disengage
people. Some of the general comments included the need of linking the model to
reduction of energy usage, a fair distribution of the surplus, a possible model
integrating the bestof A and B and the alternative of creating a community pot to

reinvestthe surplus in communityprojects (contributing to carbon savings).
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485

Positives

Negatives

Table 1 —Comments from the residents regarding different models for the Surplus Share

Comments:

- Simple in its approach
- Easy to implement

- Good idea having a
discounted energy via kWh
subsidy

Option A: Paying straight pence per kWh subsidy:

- May encourage greater
usage of power

- It needs to be linked to a
reduction in usage to an
optimum goal for each unique
household

- Is there a fairer way to avoid
the "more you use the more
you save"?

Option B: Straight share of pot:

- If households are already
benefiting from reduced energy
cost and are in-tune with the
concept of what is trying to be
achieved in the community then
this, Option B may prove the
most effective

- Possible hybrid with option
A: so all residents receive
discounted energy and those
that lower usage get added
bonus share?

- A "community fund" using
the pot earnings would be
useful e.g. say we are
generating so much more than

the battery can store & want
to purchase a 2nd battery

Option C: Group target driven share:
- This can create friction
within the community and
prove divisive and
counterproductive
- Not good for community
cohesion
- Even if targets were
anonymised and based on
average occupancy and
size of home it would make
it meaningless

Option D: Tailored target driven share:

Profit share needs to be

designed | a way to encourage
- This seems a lot more farTe-rgY reduction and or eco
offort initiatives and encourage

486 green behaviour

- Simplicity over margin
needs to be maintained

487 The model designed to share the surplus was the result of co-design and co-
488 production between residents and SCENeg€’s partners. The aimwas to define a method:
489 i) easy to understand and simple to implement, iii) encouraging energy saving
490 behawviour, and iii) keeping the residents motivated regarding their performance

491 (individuallyand as a community). The method selected was called ‘Target driven +
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Community Fund’ (Arias, 2017). This model would allocate the surplus generated

every year as follows:

- 50%to reward users with lower energyusage: This would be based on targets
according to the baseline (current energy usage, occupancy, property size).
This model would encourage energysavings behaviour.

- 50% allocated to the community fund: this money would be invested in green

initiatives for the benefitof the residents.

5.3. Interviews

Out of the nine participanthouseholds, itwas observed thatfive were actively engaged
with Project SCENe (attending meetings and participating in the discussion forums)
and the other four were passively engaged (using the online platform as obseners
and/or attending to the meeting when possible). The overall feeling regarding the
projectwas positive, however some ofthem thoughtthere were things to be improwed.
The sub-sections that follow will summarise the findings of the interviews and quote

some ofthe residents’ thoughts foreach theme.

Engagement with the energy sector before and after moving to Trent Basin

The household’s engagement to the energy sector before moving to a community
energy scheme was diverse. Some of the residents were not very active in the field
before, one of them commented about their interestin sustainabilityissues before
SCENe: “Well to be honestwe're not very proactive when it comes to that | don't think
[sustainability issues]. It's something that’s always at the back of my mind really...”
“...So if there is an opportunity for us to help, then I'd say thats what we would do
really”. Other residentmentioned: “...energy was an area that | hadn't really engaged

with or knewmuch aboutat all”. The residents also reported to have had an intention
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to engage in these kind of themes, but that they did not have the knowledge or
opportunity to do it. For most of the residents, moving to a developmentincluding a
community energy scheme was not a deciding factor, however it was mentioned by
one of them that the energy project “... certainly had an influence on me buying the
house in the first place” and referred to the top factors to move to this development
as: “ltwas certainlyto be buying a house that had lower electricity billsand gas bills,
butit was location | would say. By the river and then environmentally friendliness as

well would be key and so we boughta Nissan Leaf very soon after moving in as well”

The interviewees showed a positive attitude towards engaging more with the energy
sector; however, it was also expressed thatthe day-to-day life of people needs to be
considered in community energy schemes as this engagement can bring additional
commitments. One ofthe residents commented abouttheir availabilityto commit more
with this type of strategy: “Well it depends on what’s on offer and what we can do.
Again, what we then are able to do based on our obligations or day-to-day life. So it

depends on all those factors”.

Other residents had reasonable pre-project engagement with sustainable actions,
such as: “...thingslike plastic and recycling, but | don’t know. | was pretty much into
those as well before anyway”. The communityalso has people with a wider experience
due to their professional background: “/'ve been involved with a couple of energy
projectsin the pastintrying to getthem off the ground. Energy projects, sustainability

projects”.

The majorityof the people thoughtthat moving to this housingdevelopmentinfluenced
their way to engage with the energy sector, as they are able to monitorand manage

their energy consumption. Other participants commented on their desire of seeingthe
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communityenergyscheme successfullyworking, as this can contribute to solve social

and environmental issues:

“l think if everybody does a little bit, eventually the world hopefully will be a slightly
betterplace, butwe've all gotto do our own little bitand | guess a little community like

this, that’s a big step in the right direction”

“I'm still keen to be involved in anything that the project does and Project SCENe in

particularand try and help influence in a positive way the success of the project”.

There were also some negative comments regarding the timing of Project SCENe, as
the projectfaced challengesin the installation process and fulfilling legalrequirements,
which generated delays in the process of getting the residents involved: “/ think the
bigissue formostofthe residents here is actually snagging. | think that's the big issue.
I think that’s what's colouring everybody’s viewand of course it all feeds off each other
doesn'tit. So | think that just creates a bit of a negative vibe for some people, butat
the sametime | think a lot of people have moved here because of the vision that it's

trying to be achieved and I think the location is fantastic”.

Motivation to move to this residential development and to join the community

energy scheme

There were different drivers for residents to participate in a CES. Nevertheless, the
most common reason (mentioned by five of the residents) was to take part in
sustainable activities, as the residents shared a common mind-set. One of them
commented aboutthis: “l think b ecause the majority of people have gotthat mind-set,
it works well that if we implement something that's sustainable and that's saving

energy and that kind ofthing, that most people are going to be on-board with that”.

There were also other drivers mentioned by the interviewees, such as:
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- Two residents talked about the possibility to reduce energy costs: “/ think it's
goingto be a combination ofboth. Sustainability, cost as well, hopefully bring
our costs down”.

- Two residents talked aboutthe opportunity to access energydata, learn more
abouttheir energyconsumption and energygeneration: “Again, data driven and
we like to see where the trends are and then do stuff aboutit really”.

- Two residents mentioned the possibility of working as a community to solve
sharedissues: “We've also been slightly working togetherto try and sort out all
the developer related, builder related, problems that we've experienced as
well”.

- It was also mentioned by one of the residents that the economic benefits are

“

not the main driver, as they do not representa high revenue “...So if you're

doing it, you're doing it for otherreasons”.

Perception of the Website and Social Media

The website of SCENe registered 15,349 visitors byMarch 2019. This tool allowed the
research team to post general information of the project and aimed to reach a local,
national and international audience. When asking to the residents ifthey were aware
of SCENe’s website, the responses were diverse: a few of them did not know that the
projecthad a website, other were confusingitwith the userengagementplatform, and
a few of them successfullyinteracted with the page. Some of the negative comments
were aboutthe need of refreshing contentmore often and improving the style. In the
positive comments, it was said that it is responsive, it works well on the phone, and

one of them said thathe use the website to talk to friends about SCENe.
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Project SCENe has 375 followers of Twitter and 95 on Facebook. Mostofthe residents
were not active on Twitter, but the only one active expressed to find value and often
retweeting the posts from SCENe. Regarding the use of Facebook, the residents
created a private group to maintain communications between them. It has been
reported that mostof them use this as the main way to communicate. In the positive
side ofthis platform, theyreported that you can get a quick response from neighbours,
itis an effective way to communicate insidethe community, and itis easyto keep track
on messages and events even when you are away. In the negative side, it was
mentioned thatit is becomingless usedinthe world due to data protection, it can be

too invasive and itis severely limited.

Perception of the User Engagement Platform

The userengagement platform allowed residents and peopleinvolved in the projectto
interact and share ideas and knowledge. In general, the residents perceived the
platform as complicated to navigate, but the idea of having a centralised place to

discussand accessinformation was seen as positive.

Participation style on the platform was varied amongstthe interviewees: three of them
were ‘active participants’ uploading questions and comments, three residents were
‘Oobservers’ as they were only reading the material available, and the other three
residents neverlogged into the platform. Similarly, their opinion regardingthe platiorm
was mixed: three of them mentioned the platiorm was not user-friendly and two
residents though it was good in essence. However, many mentioned that the
existence of simplerand readilyavailable social media platforms (such as Facebook)
made the engagementwith a new tool less attractive and less necessary: “/ think the

[engagementplatform]in essenceis a good idea and everything. | guess people are
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not too involved in it because nowadays it's more convenientto use Facebook for

everything...”.

The interviewees also suggested what in their views should be included in an
engagement platform for a community energy scheme: user-friendly design,
availability as an app for mobile devices, option to integrate it with other apps,
interactive functions, content with sustainability tips, room for consultation about

communitydecisions to be made and the inclusion of new content.

Perception of the Community Energy Hub and the 3D Interactive Energy Model

The residents described the Community Energy Hub as the place to have ‘face-to-
face’ communications. The existence of this space was seen as positive. As having
the option to interact both in person and online, created flexibility and convenience to
different users. The residents reported the desire to have more control over the
activities held at the Community EnergyHub and integrate other type of uses, such as

a co-working space or yoga classes.

“l think it's a good space for us to have meetings as a community. So every time
something needs to be discussedorsomebody’s got some information they would like
to share, it's good to have a place where everybody can come together and have a

face-to-face discussion”.

The engagement with the Community Information Model (CIM) varied amongst the
residents, as some ofthem neverinteracted with it, other had the opportunityto see it
working with dummydata and otherresidents tried to operate the screen and reported
that it was difficult to setup. The 3D model was a tool developed during the time of
this project, therefore, it did not reach a stage on which the residents were able to

interact completely as there were constraints regarding the data publication and
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dissemination. Consequently, mostofthe interviewees were notaware of it or had the
opportunity to engage with the tool, but reported their interestin being able to interact

with it.

Perception of the In-Home Energy Kit and the Echo Spot

The general perception and engagementofusers with the in-home kitand Echo Spot
was very positive. During the interviews period, they were in a period of learning what
they could do with the devices. Some of the residents mentioned, that the comments

around the communityaboutthe equipmentwere very positive.

One of the interviews reported that the in-home kit allowed him to have more
awarenessregarding his energyconsumption, as he could see data to assess the way
he was spendingenergyand improve its performance: “/ think whathappens is b efore
you weren't aware of it right. So you would just go by your own life without thinking
aboutit, butnow you knowthat if you switch the microwave on, it just goes straightto
the red. So, “Do | actually need to use that?”, so it justmeans you are more conscious
aboutwhat’s goingon. So | guess the more data we get, then the betterbehaved we

will be”.

They used the smartthermostat app to check the temperature in different rooms, tum
on/off the heating according to the use of the space and, setthe house temperature
according to the size ortype of use ofthe space (as there are places thatrequire more
temperature than others). Families with children reported that they would like to see
new ways of using smart controls, to help children create awareness of their own
energy consumption (e.g. leaving everything on when leaving home). A resident
mentioned that the smart thermostat gave them more options for the different users

as it allows setting the conditions ofthe room according to the needs ofthe occupier.
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The main uses reported for the Echo Spot were listening to the news, playing music,
radio, asking weather forecast, bus times, traffic reports, setting the alarm and doing
shopping listconnected to the user shop. However, even though residents have been
provided with training material both via the online engagementplatfiorm and individual
e-mails, some of the participants were not aware about the kind of interactions they
could have with SCENe’s smartspeaker skill the potential answers theywould obtain
from it. This reflects a difficulty in encouraging residents to adoptand sustainthis new
mode of engagement, as highlighted in Error! Reference source not found.. The
graph shows a flurryof activity in January and February immediatelyfollowing a batch
of new installations before areturn to a more consistentlow level of usage. Note that
beyond initial introduction ofthe skill there was no follow-up activity or advertisements

to encourage ongoing engagement.
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Figure 11 - Total monthly interactionswith the smartspeaker skill for the whole community over a
12-month period, categorised by requests related to community dataand individualhome data

The residents showed a genuine interest of learning more and integrating on their
routines new strategies to improve their energy consumption. Even more, a remark
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was made regarding the possibilityto make future comparisons notonlywith them but
also with other community systems: “Yeah. So we can compare with other... So
compare the community with other communities would be great or to compare as
individuals. Thatwould be greattoo. But yeah to knowsomething aboutthatand how
effective itis, because that's part of your community b uilding tools as well. Yeah. That

would be great’.

Influence of SCENe on understanding of, and engagement with, energy issues

Seven residents thought SCENe influenced to some extent the way they think or feel
aboutenergy. It was found that manyofthem had a previous intereston environmental
issues. However, moving to a development with a community energy system

influenced new behaviours into their day-to-day habits, for instance:

- Looking for clean transportoptions. Many of the residents considered reducing
the use of cars, change to electric vehicles, use bicycles and walk more: “/'d
say the environmental things are a bigger point for me. So | try and live quite
plastic-free. Try, which is very difficult. I'm vegetarian. So obviously I've not
gotthe meataspectissues. | have cut down using my car. Like |l usedto use
my car to go everywhere. Like ifl was going to the shop up the road, I'd go in
the car, whereas yesterday | walked up to the shop”

- Willing to change to an energy provider with 100% of renewable sources:
“Probably going to move to an energy company 100% renewable now.
Whereas at the minute we're just with the energy company because they were
the cheapest at the time and it was just the easiest to do, but yeah, we're

probably going to change...”
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Communicating with other neighbours to improve their house energy
performance or share tips: “/ think itmade peoplethink more ab out whatthey're
doing. I've overheard comments about people’s heating and things like that.
So yeah. | think ithas made people more aware and ob viously, because wete
all kind of using the same system, it makesiteasier. Going back to what | said
before abouthints and tips sort of stuff. I'd just like to be able to do more”
Sharing community projects such as acompostbin and acommunal garden

“l guess within the community there’s always going to be suggestions for b eing

(13

more sustainable...” “...We've got the community compost bin which has had
its issues butobviously it's producing compost. Yeah. Things like that”.
Learning more aboutenergy, climate change and sustainabilityissues.

“If we weren't here, then | probably wouldn't have read that BBC news article.
I mighthave justgone past it, butbecause we're here and obviously talk about
sustainable energy and we're part of this project, then that's probably the
reason I'd have read that article”.

Feeling in control of their energy consumption and taking informed decisions.
“...the awareness has increased particularly when | plugged in the smartmeter
in the socket and | said, “What the hell is going on. Turn that off. No more
coffee in the morning! [laughing]”.

Feeling and knowing that they are contributing to a global problem.

“And it feelslike that’s the purpose of this development, whereas if you went to
another housing development, it's just you move into that house and that’s it.

Whereas this feels like its maybe got a purpose to it or something else other

than just this is where people live”.
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Some of the residents thought SCENe did not influence the way they think or feel
aboutenergy. They thoughtthemselves to be ‘fairlygreen’ or have enough experience
in environmental issues before moving to the new development, nevertheless they
suggested the housing development and SCENe’s propositions may have steered

them to buy a home here.

6. Discussion

In general, it was observed that the residents’ engagement with the energy sector
changed:they became more aware ofenergyissues, involved in the decision-making
process within their community, and took part in community-based activities more

often.

The technical challenges in the developmentof communityenergy schemes, such as
delays in the installation of technologies or in the implementation of engagement
strategies due to legal or technical issues can affect the overall engagement of
residents. It has been reported in the literature that some of the main barriers for
communityenergy schemes in the UK are: i) overly complexregulation for electricity
generation and marketing, ii) choosingthe legal structure and iii) obtainingthe required
permissions (Brummer, 2018). These barriers can affect the time scale of this type of
projects. Moreover, it was alsoreported by Berka, Harnmeijer, Roberts, Phimister, &
Msika, (2017) that community energy projects have longer developmenttimes than

commercial energyprojects.

The evolution of the role of the end users incommunityenergy schemesis driven by
several factors. According to Parra et al. (2017), people are usually interested in
benefits such as reducing energybills, generate and manage their ownenergy, reduce

their carbon footprint, and monitor and manage their own demand. In this study, the
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responses of the residents were in line with the mentioned benefits. It was also
observed that at an early stage (Survey) ‘Money savings’ was a very importantdriver,
while in the selection of a surplus share model (Workshops) the main driver was to

reward low energy usage and reinvestthe communitypotin sustainable initiatives.

According to Van Der Schoor & Scholtens (2015), some of the challenges in
communityenergyschemesare:i) the amountof effort required to maintain continuity
of involvement, ii) the time spentin organising activities, and iii) the effort to keep
members engaged. This research introduced a new online platform to promote the
discussions and keep the residents engaged; however, learning how to use it was
perceived as an additional effort for the residents. Nevertheless, aspect such as the
richness of the data, metrics, moderation of the discussion, privacy control options,
flexibility to share differenttypes of content, reliability of the platform and personaldata
managementwould be hardlyfound in a social mediaplatform. Therefore, itwas found
that: i) introducing a new platform to a community was challenging due to the issues
associated with effort, ime and continuous engagement, ii) user interface designis a
key point to engage differenttype of users, and iii) other social me dia channels could
support the engagement process, but an online community hub provides a richer

discussion process and more reliable research data.

It was also observed thatusers adapted the differentengagementmethods according
to their needs;in some cases, they preferred face-to-face meetings, while in other
cases theypreferred an online platform to access the information ofthe projectat any

time/place.

The engagementstrategyintegrated tools that promoted and facilitated the discussion,

visualisationand interaction. This allowed delivering timelyinformation to the residents
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about the project and their own data; but also enabled them to understand and take
an active role in the communityenergyscheme (Kiamba, Rodrigues, & Marsh, 2017),
since information constituted one of the most important factors to generate

engagement.

This research proposed a combination of methods aiming to engage the residents of
a community energy scheme: a) website and social media, b) an online user
engagementplatform, c) a physical community energy hub with an interactive virtual
energy model, and d) in-home smart voice-controlled and visual technologies.
According to the perception of the residents, Figure 12 presents some of the key
aspects thatwill be needed to be improved when integrating these type of engagement

tools to a communityenergyscheme.

Engagement Strategies Community Energy Scheme - Imporvements

Online Information Discussion Forum Data Visualisation Data Interaction
. \ s . 4
Website & Online Platform Community Hub In-Home Monitoring
Social Media & 3D model & Smart Speaker
» User-friendly * Integrate additional * Regular updates
+ User friendly * Interactive uses to the Hub (e.g. + User-friendly app
Advertise between » Phone & table app- co-working, yoga, (phone and tablet)
CES members based etc.). « Ability to visualise
» Allowing residents » 3D model available + Control of other
and non-residents with real-time data energy
interactions devices/appliances

Figure 12 -Key aspectstointegrate user engagement tools for community energy schemes

Some of the engagementtools were notfully integrated to the routine of people, such
as the interaction with the screen located at the community energy hub or the smart
speaker. However, the residents stillin an explorative stage and are learning how to
insertthese new technologies in their routine. In addition, the dynamics generated
around the sense of communityalso created symbiotic interactions between residents

such as co-learning and sharing tips to improve their energy performance. This
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dynamicinteraction between elements and relationships are a fundamental partofthe

innovation theory for sustainable technologies (Cameron, Rodrigues, & Gillott, 2018).

7. Conclusions

The integration of different engagementtools was a positive strategy as this helped to
achieve better levels of engagementin this project. It is justified by the fact that
individuals engage differently (according to the interests and availability, etc.) and the
levels of engagementvaried according to the use of different tools. Some individuals
prefer face-to-face interaction whereas others prefer to engage through online

platforms.

In the case of Trent Basin, the outcomes regarding the user engagement platiorm
suggested that independently of the tool or method used to promote online
engagement, the platform mustbe easyto handle by any type of user, be intuitive and
allow access throughmobile phones as wellas links with familiar technologies. Online
engagementthrough social mediaor other platftorms mustbe keptupdated atall times
in order to keep the audience interested. This condition can be time consuming and

require planning ofthe information delivered.

Through this work, communitysupportand interaction proved to increase the levels of
awareness in the energy sector, which was reflected in the increase of the
engagementlevels ofresidents. Itwould be interesting to see in future research ifthis
characteristic of the community correlates to better energy usage. Further
investigations in this case studywould contribute to understandthe dynamic behaviour

of the end users atthis type of communityenergyschemes atdifferentstages.
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