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D2.1: DEFINITION OF THE USE CASES AND REQUIREMENTS

Summary

This deliverable includes the final outcomes and conclusions of the workshop implemented under Task 2.1
with the main goal to define the use cases and eventually the requirements of the project, identify sources
over which proven evidences will be created and the multiple factors affected energy behavior will be
classified. This deliverable also describes activities that were done under Task 2.1 before and after the
opening workshop that provided further feedback and built open the results from the workshop.
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Executive Summar

This is the first deliverable of the Eco-Bot project. It describes the outcomes of the opening
workshop, organized at the start of the project (month 2) and it also describes activities
performed before and after the opening workshop that enhanced the results and built upon
them. The aim of the workshop was to bring out important issues that need to be taken into
account in the following steps and to give the consortium a wider view of the project and its
context in the different European countries where Eco-Bot will be applied. The opening
workshop had 3 focuses: a consumer focus aimed at specifically talking about the needs of
the users of Eco-Bot and how to address them, a policy focus were possible policies
affecting Eco-Bot were discussed, and a wider focus of “opinions from experts and
stakeholders” where various additional points were discussed and presented. The
workshop also included interviews with consumers aimed at giving input to upcoming tasks.
The workshop also provided space for meetings between the consortium members were
certain internal project points were discussed and clarified. The results of the opening
workshop were then used to start a more detailed Eco-Bot requirement definition.

D2.1 Definition of the Use Cases and Requirements 1
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1. Introduction

The Eco-Bot tool aims to become a personalized “virtual energy advisor” chat-bot, which
will function as a consultant to consumers, answering questions and giving them advice to
help them reduce their energy consumption. The goal, target group, and approach of the
eco-bot project are broadly described and illustrated in Figure 1.

N
Goal § User engagement to raise awareness in
behavior with regard to energy efficiency
)
- - . \
* Residential and commercial energy
consumers
J
hatb hnol [ ive load )
>3 © Chatbot technology & non-intrusive loa
How" monitoring techniques
J

Figure 1: Goal, target group, and approach of eco-bot

Achieving the goal, however, is not straightforward as the relationship between human
behavior and energy efficiency is complex, multi-factorial, and often suffers from the
rebound effect, where consumers start to consume more when they know they are using
energy efficient appliances. Hence understanding the target group and the users’ needs is
key to designing a chat-bot that will be engaging and useful.

Another point to address is legal issues or limitations that may affect the project. For the
chat-bot to give personalized information, it must have access to certain data about users
and their consumption through the data available from smart meters.

Eco-bot should learn from previous experiences related to energy efficiency and customer
engagement available in and out of the consortium, to identify key points to integrate or to
avoid in the Eco-Bot concept.

Thus, before starting further development of the project and the tool, the consortium should
be aware of all these issues to integrate them early on in the work to follow. For this reason
the first task in the project is organizing an opening workshop. This opening workshop was
open to external key participants, where these issues were addressed and use cases,
requirements, and important factors were identified. This one-day workshop was further

D2.1 Definition of the Use Cases and Requirements 2
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complemented with other activities (described in detail in the following sections) to better
finalize the results of Task 2.1 and give input to Task 2.3.

2. Task and Workshop Objectives and Definition

The workshop objective is to influence and help define upcoming work in the project,
generally outlining key themes to consider, prioritizing issues, situations, and challenges.
Through the workshop and further activities, the task objective is to define the use cases
and begin the discussion and elaboration of the user requirements for each use case.

2.1. Definition of the opening workshop

The workshop objectives were met through the following:

¢ Involving key participants from the private and public sector

¢ Addressing big questions and contemporary topics in relation to Eco-Bot

e Discussion on the use cases and requirements between workshop participants
defining a first approach and listing of the requirements

e Discussion of solutions similar to Eco-Bot

¢ Discussion and definition of next steps

The sessions in the workshop had to be designed and defined such that they help identify
and prioritize issues, situations, and challenges to be resolved. Thus, it was decided during
the kick-off that the three categories of topics, seen in Figure 2, and invited participants
would be included, while still leaving space and time for further discussions that may come

up.

Opinions
from experts
&
stakeholders

Policy &
legal
framework

Consumer

Focus

Figure 2. Main topics and speaker categories in the opening workshop

D2.1 Definition of the Use Cases and Requirements 3
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Key participants were invited either as panel guests or as workshop attendees that can
pose questions and participate in the discussions with the consortium members and the
panel. The workshop was defined such that it would address the three topics, starting from
the opinion and point of view of a key participant as a panel guest, and afterwards a
discussion would follow with attendees. This allowed the workshop to be dynamic, and
outcome driven.

2.2. Activities prior and in continuation of the opening
workshop

To better meet the objectives several activities were performed prior and after the
workshop.

Prior to the workshop it was decided to:

e Perform an analysis of solutions similar to Eco-Bot in different European countries,
to identify highlights and interesting features, these would be used to feed the
discussion in the workshop and incorporate aspects from tools in different European
countries

e Incorporate in the workshop points from the discussions and work with the MSc
Select students and the Swedish consultancy Sweco related to Eco-Bot (elaborated
on in section 3.3)

Given that a more mature definition of the use cases and a comprehensive list of user
requirements is an exercise that requires time and reiterations, it was decided that further
activities and exercises would be done after the workshop to complement the workshop
results and build on them. The activities performed are listed here and described in more
detail in sections 5.1, Error! Reference source not found., and 5.2:

e A preliminary survey with a set of facility managers that are clients of Dexma, to
better prioritize the Eco-Bot user requirements for the facility manager user case.

e Based on the use cases discussed and the preliminary features outlined in the
opening workshop, every pilot performed the “user stories” and “jobs to be done”
exercise to define a more comprehensive list of requirements (elaborated in section
5.1)

e A workshop took place in the plenary meeting in Athens on May 3" to perform an
initial prioritization and classification of the user requirements of all the use cases

D2.1 Definition of the Use Cases and Requirements 4
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3. Setup and Participants

3.1. Opening Workshop Setup

The workshop took place at Estabanell Energia’s (EYEPSA) premises in Granollers, 40
minutes from Barcelona on December 4rth 2017. The workshop was setup in 3 main parts
that can be seen in Figure 3. In the morning session external key participants joined the
workshop and discussed the main topics outlined earlier. During lunch, the partner from
University of Economics in Katowice (KAT) met with and interviewed 3 residential utility
customers. In the afternoon key discussions were conducted between the consortium
members on several specific topics related to the project, taking advantage of everyone’s
presence.

Morning Afternoon
SESS] SESSN
Consumer focus ) Technical
panel Interview between a discussion
few consortium
members and a
Focus group of
utility customers
Policy & legal frame Senercom pilot
work panel discussion
Opinions from Reflections on the
experts & morning
stakeholders panel discussions

What is important
for user experience
and engagement?

"Live" bot
simulation exercise

Figure 3: Opening workshop setup

D2.1 Definition of the Use Cases and Requirements 5
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3.2.

Opening Workshop Participants

The workshop had participation from the consortium partners, as well as external key

participants. The external participants can be seen in Table 1 and

Table 2, the consortium participation can be seen in Table 3. Photos of the workshop can
be seen in Figure 4 and Figure 5. In total there were 23 participants in the workshop. The

channels used to reach the guests consisted of the following:

e Contacts of Consortium members
e Clients of Dexma

e Guests recruited in the Jornada Connect-EU 2017 organized by Accio in Barcelona

where Dexma and Estabanell presented the Eco-Bot project

In the selection of participants the aim was to have a speaker related to Eco-Bot's end
users (Santi Martinez in the case of residential clients, and Xavier Espi in the case of
commercial clients), a speaker that can speak on a general legal level both European and
Spanish (Francesc Vidal), and a Speaker that has hands on experience with several energy
efficiency projects (Carme Melcion, who combines this with experience in the public sector).

Xavier Espi

Table 1: Panel guests in the opening workshop

Sud
(http://www.sud.es/en/home)

Salesperson

Dexma partner,
that will monitor
10 supermarkets
(Bon Preu) in
Catalonia, where
it is planned to
use Eco-Bot.

Santi Martinez

Estabanell Energia

CEO

Partner that has
participated in
previous projects
related to energy
efficiency and
customer
engagement in
the same pilot
area of Eco-Bot.

Carme Melcion

Diputaci6 de Barcelona

Technic
OTCCS-
Management of
environmental
services

Area of territory

Working in
energy efficiency
projects involving
several end user

types

D2.1 Definition of the Use Cases and Requirements
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and sustainability

Francesc Vidal | Catalan  Energy Institute | Head of | Promotion of
(ICAEN) Renewable renewable

Generalitat de Catalunya Energies and | energy in

International Unit | Catalonia: energy
advising,

dissemination

activities,
regulatory

proposals, etc.
management  of
international
projects

Table 2: Additional highlighted guests in the opening workshop

Jordi Poch Estabanell Distribucié ICT Director

Daniel Utges Mampel Dexma Product owner

Rocio Villalobos Estabanell Energia Commercial management
Yawei Wang UPC Masters student

Table 3: Opening workshop participants from the project consortium

Risa

Estabanell Energia

Dexma

Senercon

Plegma

Adelphi

Strath

KAT

Botego

Total consortium attendance

RloNNRIRIR WSk
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Figure 5: Eco-Bot opening workshop panel session
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3.3. Activities prior to the opening workshop

Apart from the day of the workshop additional activities were performed prior to the
workshop and served as material and discussion for the workshop itself. These activities
are described below and fed into different sessions, most notably the two sessions
“Consumer Focus” and “What is important for user engagement and experience?”

e Discussions and input from the select master students project on Eco-Bot managed
by Estabanell and the Swedish consultancy Sweco (http://www.sweco.se/):

Estabanell collaborates with the InnoEnergy Masters Program MSc SELECT
(http://www.innoenergy.com/education/master-school/our-master-programmes/msc-select-
environomical-pathways-for-sustainable-energy-system/), where with input and coordination
from the Swedish consultancy Sweco, it gives a team of students a real project to develop
on their own, as a year long exercise. Throughout the project development the students
receive guidance from Sweco, Estabanell Energia, and other parties collaborating with the
program from all over Europe.

Estabanell gave the students the case of Eco-Bot to develop and present their own analysis
and solution. The students presented the first part of their project the end of November
(November 29", 2017). Their approach proved to be quite interesting, and so it was also
used as a point for discussion in the Opening Workshop itself.

The team developing the project consists of 8 students from different countries in and
outside Europe, and their two advisors from Sweco in Sweden. The list of the participants in
this project and its development can be seen in Table 4. The incorporation of aspects from
their project allowed a wider European and fresh perspective on how Eco-Bot can be
imagined, used, and commercialized.

Table 4: Participants in the Eco-Bot project for MSc Select

Participant Organization

Aleksandra Radwanska Universitat Politécnica de
Catalunya

Paulina Krukowska Universitat Politéecnica de
Catalunya

Vasco Mergulhao Universitat Politécnica de
Catalunya

Felix Sippel Universitat Politécnica de
Catalunya

Chloé Coral KTH

Luca De Rosa KTH

Valentina Herrera KTH

Nina Hegazy KTH

Magnus Linden Sweco

Rachel Walsh Sweco

D2.1 Definition of the Use Cases and Requirements 9
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Figure 6 below shows a photo of the discussion with the team prior to the workshop. Their
project is now finalized, and the article on their work can be found on the eco-bot website.

Figure 6: Discussion with MSc Select students

¢ Analysis of solutions similar to Eco-Bot:

Prior to the workshop, bots that offer advice or services related to energy were researched,
and highlights of some interesting solutions were brought into the discussion in the
workshop. The bots discussed are implemented in the UK, Poland, and Spain and are
presented in more detail in section 4.3.

3.4. Activities in continuation of the opening workshop

The opening workshop defined important topics and points for the project, as well as a first
approach and preliminary listing of user requirements. However defining user requirements
is not a task that can be done in one day, it needs several iterations, and is a task that will
need to be constantly reviewed and further developed and refined over the duration of the
project.

According to the DSDM Agile Framework (DSDM: Dynamic Systems Development
Method), it is recommended to capture requirements at a high level in an early stage of the
project, and only gradually detailing these requirements as the project progresses. The
complete details of the requirements are developed as late as possible, assuring that
evolving needs during the lifetime of the project have been captured, and that the team was
able to develop the requirements with more time and a deeper understanding of the
business and user needs (Agile Business Consortium Limited, 2014).

The DSDM Agile Framework was used as the framework for formulating the eco-bot user
requirements. This was done in the following steps:

D2.1 Definition of the Use Cases and Requirements 10
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e Layout of the use cases in the opening workshop

o Definition of a preliminary list of features/user requirements in the opening workshop

e User stories and Jobs to be done exercise performed by every pilot after the
workshop

e Comprehensive list of user requirements for every pilot is presented in the Athens
workshop on May 3" where the user requirements were prioritized in the “user
requirements workshop”.

The user stories and jobs to be done exercise and user requirement workshop in Athens
are discussed in more detail in sections 5.1, Error! Reference source not found., and 5.2.

4. Opening Workshop Outcomes

4.1. Consumer focus

The Eco-Bot tool will have two main user types:

e Facility managers (with a focus on supermarkets through Dexma’s agreement with
Sud and Bon Preu, as well as on hotels and restaurants)
e Residential customers

4.1.1. General key issues

During the workshop the discussions resulted in some key issues relating to end users,
both as residential customers and facility managers.

The following key questions were identified (influenced by the MSc select group work):

What is the motivation for using eco-bot?
What is Eco-Bot’s value proposition?

How can Eco-Bot gain the trust of a customer?
How can Eco-Bot acquire a customer?

How can Eco-Bot retain a customer?

These questions were brainstormed between all participants, and the result can be seen in
Table 5.

Table 5: Key success factors for Eco-Bot

- Save money - Objective advisor - Follows data
- Be more “green” -  Fast privacy
- Social awareness - Personalized regulations
(if Eco-Bot offers a - Speaks the local - Public support
social value) language - Successful first
- Being control of - Simple conversation

D2.1 Definition of the Use Cases and Requirements 11
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Friends are
using the app

No cost -
Time savings
Always available
Proactive

Meter connected

‘home” or a -
specific building -
- Safety in the home -
- Tech interest -
- Competition with -
neighbours using
the app (if feature
is offered by Eco-

Boti

- Strong motivation - Social/shareable
- Strong value - Testimonials

proposition - Fun (game-like)

- How the dialogue - Incorporates external
starts events

- Curiosity - Effectiveness

- Peer pressure - Reward system

- Information - Gives value and clearly
campaigns guantifies savings and

- Endorsement from progress
“cool” users - Not annoying to the user.

Presence of an “Eco-Bot”
community

- Invite a friend -

4.1.2. Facility managers for commercial buildings

A discussion on the needs of facility managers (focusing on supermarket facility managers)
and the potential for energy efficiency in commercial buildings resulted in a list of features
that could be of key significance, and an important motivation for using Eco-Bot. These
needs and the features they can result in can be seen in Table 6.

Table 6: Needs of facility managers, and eco-bot's possible approach

Weekly metrics

Facility managers spend a significant
amount of time collecting weekly
metrics on the energy and water

consumption of their buildings.
Examples of these metrics are:
- kKWh/m?

- Comparison of present
measurements with those of
the same days, but the
previous year

Eco-Bot can ask the facility
manager about the metrics
that are needed and when,
and can with the data it
collects  calculate  and
communicate these metrics
to the facilty manager
when they are needed

Recommendations | Facility managers collect and | Eco-Bot can automatically
on reduction of | analyze the needed data, they need | provide recommendations
energy to come up with methodologies to | through a comparison of

D2.1 Definition of the

Use Cases and Requirements
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consumption

improve the efficiency of certain
processes

the specific situation with a
portfolio of previous similar
situations, collected in a
database, for which a
certain action proved to be
successful.

Scheduling

appointments with
providers and
other professionals

The facility managers spend a large
amount of time finding and
contacting specialized third parties to
purchase new products or to meet
for consulting them on specific
issues

Eco-Bot could help in this

process, by directly
suggesting some
specialized companies

when needed, with their
contact details, and could
help the facility manager
schedule an appointment
with the needed partner

Thermal
advisor

comfort

An issue that is often faced in certain
facilities, particularly supermarkets,
is how to most efficiently maintain
thermal comfort

Eco-Bot could offer
suggestions  related to
efficiently achieving thermal
comfort, and could give
meaningful data by
enhancing the system with
installed thermostats

Prioritization

There are several actions that facility
managers can and need to do to
address certain energy efficiency
problems in their buildings, and they
often need to prioritize

Eco-Bot can help the facility
manager identify the high
impact actions that address
a problem, providing the
relative magnitude of
energy savings, economic
savings, and payback time
of different options

Facility managers need to keep track
of different actions undertaken and
identify the effects a certain action
taken has had

Eco-bot can identify
changes in consumption
that happened after a
certain action was taken,
and can provide information
on the energy and
economic savings achieved
to date

Facility managers can be in need of
a reference to know how well their
building is performing

Eco-bot can show the
building standing in terms
of energy consumption, in
comparison to other
buildings of similar types
and size

actions

Protocol
tracking  of
energy efficiency
project
Comparison  with
similar  buildings
(benchmarking)
Alarms

Facility managers try to encourage
the mitigation of inefficient behavior

Eco-bot can notify when the
consumption of a certain
appliance has increased for
a significant amount of
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time.
Energy cost | The facility manager may not always | Advise the facility manager
advisor be aware of price fluctuations on the | on large peaks or drops of
market energy prices
Prioritization of | For facility managers that manage a | Eco-bot can identify high
Buildings lot of buildings on their portfolio and | consumption or high impact
want to maximize energy savings buildings that can help

direct the focus of the
facility manager

News-feed Facility managers need to maintain a | The chat-bot can provide
holistic view of their facilities occasional news about
overall performance

Additional aspects that can be made part of Eco-Bot and that can offer additional benefits to
the facility manager can be seen in Table 7.

Table 7: Additional eco-bot benefits to the facility manager

Additional benefits |

Time saving value Eco-bot should be able to make the tasks
of the facility manager much faster, by
partially performing them itself. This will
allow the facility manager time to dedicate
to other tasks or additional buildings
General + personalized advice Eco-bot should have the ability to provide
general and qualitative advice, as well as
personalized and more quantitative advice
Multi-platform The facility manager should be able to
access eco-bot in several ways on the
computer and on the smart-phone
Advanced content messages Eco-bot should send and receive
advanced content messages such as
photos and graphs, and interpret them,
making communication faster and clearer

4.1.3. Residential customers

Residential customers are a more difficult market segment to reach, as unlike the facility
manager they are not specialized and working in energy related issues. This means that
they may not directly see the benefit or importance of energy efficiency, and have diverse
profiles making them more difficult to engage.

4.1.3.1. Insight from the BeeData Project

The BeeData project is a project that Estabanell Energia is participating in, in collaboration
with CIMNE, the International Center for Numerical Models in Engineering based in UPC
(Universitat Politecnica de Catalunya), which started in 06/2017. The project consists of the
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creation and delivery of “smart bills” aimed at residential customers, bills that contain
information, graphs, and advice that are useful to the consumer and easy to understand.
Santi Martinez shared the Estabanell Energia’s experience with the BeeData project during
the opening workshop.

A sample of the BeeData bills can be seen in ANNEX A.

The experience from the BeeData project is valuable as it raises key questions that Eco-Bot
will also have to face, and already provides some answers. The most important of these
guestions can be seen in Figure 7.

How to raise
initial interest in
the product?

What information
to share?

How to make the How to best
information display this
understandable? information?

Figure 7. Key questions raised by the BeeData project.

How to raise initial interest in the project?

Before users use the Eco-Bot tool there is a simple previous step; the users have to be
convinced to start using the tool. And the BeeData project sheds light on how important it is
to attractively present Eco-Bot. Santi Martinez discussed the difficulties faced trying to
recruit people to participate in the BeeData project (where they basically receive a free
more detailed and upgraded bill, with no effort on their side).

To recruit participants in the project, emails were sent to 860 customers in the town of
Tona, of which only 27 replied and joined the project in June 2016. Since then it has been
maintained possible to join the project at Estabanell Energia’s customer service office in the
town, and the number of participants has grown to 80.

The first 27 people that agreed to join the project where overwhelmingly “techies”, people
that worked as engineers or technicians that already had some curiosity or interest in the
project topic. After the project started, and these initial subscribers received the BeeData
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bills, more people signed up due to recommendations from the participants, and information
given by the customer service personnel in the Tona office.

Thus, an important task that should not be overlooked is how to raise interest in residential
customers? How to present eco-bot in such a way that the average residential customer will
be motivated to use it?

What information to share?
The BeeData bills share the following with residential customers:

e Periodically inform users on their consumption behaviour

Give users recommendations on the best tariff for them in function of their personal
consumption behaviour

Give users advice on the contracted power that best fits their consumption

Raise general awareness on energy issues

Propose ways to reduce consumption

Inform customers on their “energy efficiency standing”

Provide comparisons of efficiency with similar households

Eco-bot can take these points and build on them, as in the case of BeeData a paper bill is
received every month by customers, while Eco-Bot is continuously available and interactive.

How to make the information understandable?

The BeeData bills try to make the information as easy as possible to understand by the
average residential customer. To achieve that it provides:

Comparisons of consumption over time

Comparisons of consumption with similar households
Converts kWh into more “understandable” units
Links consumption to weather data/time of year

How to best display this information?
The BeeData bills also try to transmit all the content as clearly as possible through:

¢ Visually attractive graphs and figures
e Colorful and friendly formatting
e Clearly defined sections with defined messages

These bills also need to be specially taken into consideration in the pilot in Tona, Catalonia,
as a third of the residential customers participating the project have been receiving these
bills, and will be expecting something more from Eco-Bot.
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4.1.3.2. Diversity of consumption patterns

A last important point raised by the experience from the BeeData project, is that it is not
accurate to assume that most people have a similar consumption pattern. This means that
it is not useful to provide advice based on one pattern. Within the 3000 connected
customers of Tona, 12 consumption patterns were identified, through analyzing their yearly
consumption with several iterations. Eco-Bot should also aim to find these consumption
patterns and classify users accordingly to give the highest quality and relevant advice
possible.

4.1.3.3. Possible features and measures for residential customers

Possible features that came up in the discussion that could be part of the offering of Eco-
Bot are listed in Table 8.

Table 8: Possible features of interest for residential customers

General advice General and qualitative advice regarding
actions that could improve the efficiency of
households (e.g. changing old electric
appliances with more efficient ones)
Personalized advice This can be both qualitative and
quantitative, based on monitoring and
analyzing of the consumption of smart
meter data of a specific household (e.g. if
you reduce your building temperature by
1°C you can save X% on your electricity
bill)

Identification of inefficient appliances Eco-Bot through disaggregation of smart
meter data for appliance level
consumption data, and communication
with the end user, identifies inefficient

appliances
Providing a list of providers/professionals | Once an inefficient appliance is identified,
and directing to other parties Eco-Bot can recommend its substitution or

maintenance and present a list of possible
appliance providers or professionals (with
their contact details) that can help
eliminate the inefficiency

Advice and recommendations for on-site | Recommendations for PV systems that

energy production may be of benefit to the user as well as to
possible system providers
Information on funding Some users might be unaware that they

are eligible for a certain kind of funding
relating to energy efficiency or onsite
generation/storage, Eco-Bot can thus
inform about funding opportunities related
to energy at the home level
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Feedback on implemented actions

Once the wuser implements an action
recommended by Eco-Bot, changes in
consumption are tracked and the results
are communicated to the user in terms of
energy and/or economic savings, keeping
the user engaged

Forwarding to a real person

In certain cases, if the user asks for
certain information that can be only
addressed by a real person such as the
customer service personnel of the user’'s
energy provider, Eco-Bot can forward and
connect the user with the right party

Push natifications / daily recommendations

Users can set alarms for particularly
energy intensive days, can order a daily
report (as well as one for the previous
day), can get forward-looking
recommendations based on the weather
report.

Target establishment

Eco-Bot can allow the wuser to put
energetic/economic targets (e.g. how
much money to spend on energy per
month) and help them reach the target
utilizing concepts from gamification

Advanced content messages

The user can send images through the
chat to make communication faster. For
example, sending a photo of the label with
specifications of a refrigerator, can allow
Eco-Bot to identify the quality/age of the
appliance and its level of efficiency

Online payments

The possibility that payments are made
through Eco-Bots for appliance with
certain providers, or electricity bills to the
energy provider

Detailed data on high consumption days

Eco-Bot can provide users with more
detailed analysis and data on days where
consumption was especially high

Provide comparisons

Eco-Bot can provide comparisons
between similar users regarding
consumption levels and efficiency, to help
users better understand where they stand,
and to also encourage positive competition
towards energy efficiency
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4.1.4. Measures for improving customer interactions

To make Eco-Bot’s interaction with the user more personalized and targeted, several
measures were discussed that can be used to better define the kind of relationship most
adequate for a certain end user. These measures can be seen in Table 9.

Table 9: Measures for improving the interaction with the customer

Energy Asking gquestions | Residential Customer
understanding level | initially to identify | customer identification
the user's
understanding of
energy related
topics and

vocabulary (e.g.
does the user
understand what is

a kwWh?)
Social situation Define the | Residential Customer
customer’s social | customer identification

situation (e.g. family
with  children  or
student apartment)

Time  stamp + | Collect information | Residential Customer
information regarding customer | customer + identification
collection actions (social and | Facility manager
technological) over
time
Frequency definition | Allow the user to | Residential Most  comfortable
define how | customer + relationship

frequently  he/she | Facility manager
would like to receive
notifications from
Eco-Bot

Evolving bot Eco-Bot can help | Residential Growing relationship
the wuser become | customer
slowly more
acquainted with
energy efficiency
and related issues,
and as time goes
on, the conversation
and the
recommendations
can become more
advanced

Limit length of the | Avoid lengthening | Residential Maintaining
conversation the conversation so | customer + relationship
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as not to lose the | Facility manager
interest of the user,
trying to give
relevant information
in the most concise
and understandable

way
Limit repeated | Avoid that the | Residential Maintaining
advice customer receives | customer + relationship

similar or repetitive | Facility manager
answers from the
Eco-Bot

4.2. Policy and legal framework

To address policy and legal aspects that may affect Eco-Bot, Francesc Vidal and Carme
Melcién provided some insights from a European policy perspective in general and more
specifically in the Spanish and Catalan context. Senercon and Dexma also contributed
regarding the framework in Germany and the UK where they have experience and a
significant number of clients.

4.2.1. Possible relationship with public bodies

Eco-Bot can be an interesting tool for public institutions and organizations promoting energy
efficiency, especially for addressing the residential sector. Carme Melcidn, from Deputacio
de Barcelona talked about the difficulty that is faced by these bodies in reaching the end
customer in comparison with programs related to industries, commercial entities, or
municipalities. Thus, Eco-Bot for its dissemination and exploitation activities should try to
find partnerships with municipalities or public programs to try and promote energy
efficiency.

4.2.2. Limits on possible energy savings

It is important to keep promises realistic regarding economic savings due to energy
efficiency, especially for residential customers. This is because often, as in Spain, a big part
of the electricity bill is a fixed cost that is not affected by the actual monthly consumption,
but is fixed, regulated costs to pay for the grid and overall energy system, and taxes.

4.2.3. Energy efficiency certificates for buildings

All European countries have an obligation to certify buildings energetically (issuing building
energy efficiency certificates); this is currently mandatory for new buildings or when
buildings are put up for rent.

The building certifications, as well as the building energy demand, are in some places made
available online (as in the case of ICAEN in Catalonia, where this information is public and
available online). This can be a possible source of information for Eco-Bot.
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4.2.4. Retailer role in energy efficiency

Spanish regulation has endorsed the EU directive for the promotion of energy efficiency at
a domestic level. And according to this norm, all retailers should motivate their customers to
save 1.5% of electricity every year; otherwise retailers face a penalty from the government.
Germany plans to incorporate this norm in the coming year.

Unfortunately, the current regulation in Spain has put this norm in effect without yet
specifying what indicators can be used to check if the retailers have reached this
requirement. Therefore, retailers in Spain are currently obliged to pay the penalty by
default.

In any case the norm, as more European countries adopt it, can mean that retailers will
become increasingly interested in a tool like Eco-Bot for their customers, and can thus be
an interesting target for the deployment of the tool after it is developed.

4.2.5. Limitations on data collection

In different European countries there are currently different norms and different kinds of
meters or smart meters implemented, that collect and send information at different levels of
granularity and intervals. This should be considered from the start in the project, as it can
affect the Eco-Bot features that can be implemented in different locations.

4.2.6. Personal data collection and confirmation

For Eco-Bot to offer a personalized and engaging experience, it needs to collect personal
information about its users. Some of this information can be sensitive and not
straightforward to obtain and confirm. Consideration on data collection and privacy should
thus be done from early on.

4.3. Opinions from experts and stakeholders

4.3.1. Rewards for motivating customers

The importance of rewards for keeping customers motivated was also highlighted. Possible
forms of these rewards are described in Table 10.

Table 10: Possible forms of rewards

Economic Highlight the economic savings achieved
Social impact Link efficiency achieved with a social
impact sponsored by Eco-Bot, such as
contributions to energy poverty programs

Ecological impact Linking the efficiency achieved to a “green”
impact e.g. number of equivalent trees...
Points in a purchasing club Collect points that give you discounts with

partners of Eco-Bot, e.g. appliance stores
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Points for virtual prizes Allow users to collect points in a game like
way and win virtual “prizes”

An example that was mentioned by Carme Melcién was the energy efficiency program
“Passa la Energia”, that was successfully implemented by the municipality of Barcelona.
The program adopted gamification techniques and solidarity values to engage users’
interest. The energy saved by residential users was then “passed” to schools, hospitals, or
to segments of the population suffering from energy poverty.

4.3.2. Important additional aspects

The importance of the following aspects was also highlighted, as they were identified as
having a big influence on the usage and success of the app:

Use of statics

Visually inviting design and content

Use of images and simple graphs

Clearly identify a customer profile

An initial need to guide the conversation, as a user might simply not know what to
ask and what to expect

4.3.3. Existing energy chat-bots

As it might be useful for upcoming work in the project, some research was done into
existing bots available that tackle energy issues in different European countries, several
were outlined in Poland, the UK, and Spain. They are listed in Table 11 and were used in
the discussion in the workshop.

Table 11: Existing bots

Enea Energy Poland The wusers can get | Convenient B2C
(Enea, -) Company informed of everything | and

related to energy by | interactive.
http://enea. simply touching
eve.ecreatio (clicking on) the subject
n.nl/ they are interested in

(“with  ENEA”, “offer
with guaranteed price”,
“‘green package offer”,
“ecological advice”, “in
contact with nature”).
(See Figure 8)
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HomeHero | Energy UK It tells the customer | Reduce the | B2C
(Gilliland, Switching how much they can | energy bills.
2017) Service save with a different
Company plan by scanning the
https://www. bil QR code. See
econsultanc Figure 9.
y.com/blog/ Possibility to connect | No need to
69023-a- through FB messenger. | download or
review-of- sign in.
homehero- “Balloon Hunt "game: | More fun and
the-energy- Sending a photo of an | interactive.
switching- appliance and it will tell | Raises
chatbot you how many balloons | awareness
of CO2 it produces. about
https://twitte environmenta
r.com/yourh | impact.
omehero?la
ng=es
Sentimer Platform Spain Easy interface. See | High-quality B2B
(Sentimer, - | Company Figure 10. user’s
) experience.
o: : It provides unique,
Q'ﬁtlc.é/;/esn(;t;umt tailored advice and
ons- product _
utilities. htmi recommendations  to
- the users based on
their revealed needs
and context.
Leverage natural
language  processing
(NLP) to understand
and use the user's own
language. See Figure
11.
Artificial intelligence is | Improve
used to turn every user | gradually the
interaction with  the | level of
chat-bot into valuable | personalizati
learnings, with | on of
Sentimer machine | features and
learning algorithms. recommenda
tions. The
more you
use, the
better  your

product can
be.
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Figure 8: Enea website
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