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Disclaimer

Use of any knowledge, information or data contained in this document shall be at the user's sole risk.
Neither the ChArGED Consortium nor any of its members, their officers, employees or agents accept
shall be liable or responsible, in negligence or otherwise, for any loss, damage or expense whatever
sustained by any person as a result of the use, in any manner or form, of any knowledge, information or
data contained in this document, or due to any inaccuracy, omission or error therein contained.

The European Commission shall not in any way be liable or responsible for the use of any such
knowledge, information or data, or of the consequences thereof.

This document does not represent the opinion of the European Union and the European Union is not
responsible for any use that might be made of it.

Copyright notice
© Copyright 2016-2019 by the ChArGED Consortium
This document contains information that is protected by copyright. All Rights Reserved. No part of this

work covered by copyright hereon may be reproduced or used in any form or by any means without the
permission of the copyright holders.
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Executive Summary

The main objective of the ChArGED dissemination strategy is to describe the achieved and planned
dissemination activities and tools to ensure that various target groups get aware of the activities of the
project. More specifically, through these activities, ChArGED aims to create public awareness and
generate interest to different communities (scientific, industrial, wider public, policy makers, etc.) as
well as to inform and consult industrial players in the field across Europe about the ChArGED solutions
for energy efficiency in public buildings, in general. Dissemination/ Communication activities help
towards the identification of the benefits of the ChArGED outputs and the exploitation of these in order
to maximise the impact of the project on all stakeholders.

To this end, the project has been communicated (during the first year of its life) through different online
and offline channels; these activities are thoroughly presented in this document.

Page 7 of 35



r D5.7 1st Year Dissemination report including communication m
ol ) material

1 Introduction

This report, part of WP5, summarises the dissemination activities, along with the communication
material, that were performed during the first year of the ChArGED project. At the beginning of the
project, the identity and the main communication channels with the stakeholders were built. The
identity contributes into the recognition of the ChArGED project, and is mainly based on the graphical
consistency of the material and the dissemination of project results. The following are the main topics
of the ChArGED dissemination efforts during the first year:

. The ChArGED as a project in general,

. The ChArGED planned system and pilot applications,

. The ChArGED end-user requirements (results of WP2),

. The ChArGED architecture and initial design (results of WP3),

A wealth of activities, online and offline, have taken place. These are described in more detail in the next
chapters.
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2 Communication material

2.1 Logo and graphic identity

A logo was designed in order to make ChArGED recognisable. In order to make the graphic identity
referable to the project name and innovation, a charged power indicator was designed and combined
with . a tree leaf, to show the positive environment impact that the project results may have by achieving
| - I :\_
.

1 r'fﬁ-'.? _
NEEE rged

Figure 1 ChArGED logo

' ."\I I-’-

AL N

L |
Mt

2.2 Flyer and poster

A flyer was designed, as presented in D5.3 - Project flyer. The flyer is also publicly available for
download at the ChArGED website.
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sequently- wastages st the devios, area and end implications of their sctions and adopt & mars
user level These wastages are targsted by & green, active and responsibie behaviour.
charged €7 mmermon STAKEHOLOERS
METHODE
expected
outcomes Miero- Multl-lewal
gemeration  Encray Dia- .
optimization  aggregation new research

markst panstration
Claanwab

Energy

cloud

Soclal
Hutwarking

Policy regulations

Gamifiad
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Figure 2 ChArGED flyer

2.3 Presentation template

A presentation template was created, either for complete project presentation or for presentation of
results, further contributing to the identity forming and making the project recognisable.

{-E\uopﬁn Dynamics Belgium SA., EET! - New ICT-based =
[ f

Project Identity

solutions for Energy
Efficiency

Budget: 2.2 M Euro
Grant: 2.2 M Euro
Start: 1 Mar 2016
End: 28 Feb 2019

F

'l Ircharged

EU project ChArGED: Cleanweb Gamified
Energy Disaggregation

* Wattics Ltd., IE

«Plegma Labs SA,, EL

* Prosyst Software GmbH, DE
«the peak lab., DE

«Catalan Energy Institute, €5
«City of Athens IT Company, EL

Project Presentation
« National Museum of History and

Modeling.

* Athens University of Economics

and Business, €L A\

Building Energy Consumption analyzed

Energy Consumption by Sector léu.n-ns“
A
B Wet Clean 5%

Pilot Sites

* City of Athens IT Company
* 1Floor/60 employees
* Typical Office Floor Layout
+ Will deploy solar micro-generation system

2%
Residential

Energy
* 1Floor / 60-80 employees
* Open Space Office Floor Layout
* Available energy metering infrastructure
* Luxembourg National Museum of History and Art

* 2 buildings/ 60 employees
* Personnel Offices and exhibition rooms

18%
Commercial

* lIssues to be addressed:
* Identify c per building / sector / e / user and (Full disaggregation)
* Suggest ways to reduce it (personalized feedback) -> behavioral change

. hibition rooms (e.g. humidity
2 40% to preserve the art works) and on lighting (e.g. for the exhibits”
presentation and protection).
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Figure 3 Extracts of ChArGED baseline presentation

2.4 Document templates

Although document templates can be considered part of the quality management, since some
deliverables are public, the consistent form of these documents contributes to the ChArGED graphic
identity.

N Diy-Deliverable-Titles [ 7 |

1

H2020—EE-11—-2015 « 1+ Introduction]

Innovation-Actionf Introduction-should-be-a-brief-Section-to-provide-background.- also-from'mthm-the Pm]ec: [1 e-could-
1 cite-work-from-other-WPs,-or-previous-work-of-th WP).-It-is-advisabl d-3-pages-
" forthis-Section.

T
USE- STYLES- throughout- the- document.- If- you- want- to- insert- a- header,- please- use- the- heading-

1/2/3 /4%style -donotsimply-adjustthefont The-same-appliesfornermaltext-and-everything-else.y
1
C h a r e d Figure-1-illustrates-the-logo-of-the  project.-Please-make-sure-that-you-always-use- cross-references-
' when-referencing-figures,-tables,-other-(sub)-sections - etc.-If-you- do-not-know-how-to-insert-cross-
o

references,please-contactthe-coordinator.

CleAnweb-Gamified-Energy-Disaggregationy Figures-must-be-centered,-and-al followed by iptive, numbered-caption-below-(use-right-
click-/-insert-caption).
T T
o
. m Thisproject kus-r\esslvsdﬁmd’mgﬁwmthe -European-Union's:Horizon-2020:
resear prog dergrantagreement-No-696170a
o .
Dx.y-Deliverable-Title: I 6 3
T
Report-ldentifier: D -
[Repe entifiers® eys . Figure-1-ChArGED-logoT
*Work-package, Task:a | WPx=a Status—Version:a ABBo = T
*Distribution-Security:a | PU/COa Deliverable-Type:n | R-DEM,DEC-OTHERa |~ Tablesshouldbepresented-asfollows:Y
T
Editor:= Name-Surname-(Organisation)= "

= Table-1-A-sample-taple-(vertical)

Contributors:o Name-Surname-(Organisation)o o
Reviewers:o Name-Surname-{Organisation)= " cell1a cellza o

®Quality-Reviewer:o Name-Surname-{Organisation)s T
mo o a o % . Table-2-A-sample-table-(horizontal)
o
= Keywords:o L Rowrl=
Project-website:www.??70 a Row-2a 8
1 w

Figure 4 Extracts of ChArGED deliverable template
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3 Online Activities

A website, at http://www.charged-project.eu/ , was designed and updated with all the ChArGED latest
news and events. The structure (sitemap) of the website is designed to qualify visitors with immediate
access to all public information of the project. For the visitors’ convenience almost all subpages of the
website are accessible by the main page with respective quick links. Moreover, links to the social media
accounts (LinkedIn and Twitter), “amplifying” the branding of the project, are available on the Main Page
of the website.
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' l I I About ChArGED Technical Framework  Pilots News & Events Related Projects

n The Project n Technical Framework Pilot Experiments

NEWS EVENTS TWEETS
20  ChArGED 3rd meeting and 16  ChArGED project participated in the
technical workshoj VIMSEN technical workshoy
e veor) P JAN b R OIS Plegma Labs
team
A R backtoschool meetup at
briners. fmet ) the VIMSEN «Virtial M . with
28 CPAGEDWorkshop on 23 ChAYGED project participated in €
Gamification (23-24 November Contractors Day in Brussels
MA

2016)
y fo | r H2020 CHARGED
il

Announcing the ChArGED WP3
workshop and technical meeting in
ACEin, Athens, Greece between

17-19 January 2017.

PROJECT PARTNERS

Plegma

l

Generalitat de
Institut Catala

Al Al E| M.

FUNDING

Figure 5 Screenshot of ChArGED website (main page)

Page 13 of 35




D5.7 1st Year Dissemination report including communication

ol rC harged material

Related Projects

Figure 6 ChArGED website sitemap

The ChArGED website has proved highly effective in the dissemination of the project. The number of
visitors shows increasing trends, while the monthly number of unique visitors is steadily in the range of
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400 to 800. A boost at the number of visits appears in January '17, after the dissemination of ChArGED
in the European Utility week and the VIMSEN project workshop.

1400
1200
1000
800
600
400

200

0
Mar'l6  Apr'l6 May'le Jun'lé Jul'16 Aug'16  Sep'l6 Oct '16 Nov'16  Dec'l6 Jan'17

H Total visits Unique visitors

Figure 7 ChArGED website sitemap

The duration of the visits, which is one of the factors in calculating the audience engagement?, is steadily
growing. It is worth to mention that this increasing trend in the duration follows the increased number
of unique visits, validating the increased engagement and indicating that it the statistics are not random.
More specifically, the monthly average duration is over 1.5 minute, while the overall average, for the
website launch, shows steady increasing trend since early 2016, and settlement trend at over 3 minutes
per visit.

250

N
o
o

=
w1
o

\7(\4\

in seconds
=
o
o

w1
o

Mar'16 Apr'l6 May'l6 Jun'l6 Jul'l6é Aug'l6 Sep'l6é Oct'l6 Nov'l6é Dec'l6 Jan'l7

== \lONthly average  e==Total Average

Figure 8 ChArGED website visit duration

! The other factors are: click depth, return frequency and long-term loyalty, Peterson E., Carrabis J., “Measuring the
immeasurable: visitor engagement”, WebAnalyticsDemystified, 2008
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Hits via direct access on the project web pages show the same trends as the previous figures.

1600
1400
1200
1000
800
600
400
200

NUMBER OF DIRECT ACCESS HITS

0
Mar'l6 Apr'l6é May'l6 Jun'l6 Jul'lé Aug'l6é Sep'l6é Oct'lé Nov'le Dec'l6 Jan'l7

@ Direct Access Hits

Figure 9 ChArGED website direct access hits

Public deliverables are also available for download at the website since October 2016. The total number
of downloads over the last months is constantly over 20 downloads per month.

20 45
18 40
14 30
12
% .
[ o
g g 20 +
6 15
4 10
0 0

Oct'16 Nov '16 Dec '16 Jan'17

B D5.1 = D5.3  mmm Flyer ==—=Total downloads

Figure 10 Public deliverables downloads
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3.1 Social media

3.1.1 LinkedIn
A LinkedIn group was created and updated with the latest ChArGED news and events.

'Ilr ChArGED prOjeCt H2020 Manage ‘ v Member

30 members

ABOUT THIS GROUP

Start a conversation with your group ChArGED addresses the energy consumption in public
buildings and prop afr k that aims to

facilitate achieving greater energy efficiency and
reductions of wasted energy. The framework leverages loT
enabled, low-cost devices to improve energy...

- W mor
Conversations Jobs Show more

MEMBERS 30 members

ChArGED 3rd meeting and technical workshop (17-19

January 2017) e o

On 17-19 January 2017 the ChArGED technical partners met in ACEin, Athens, Greece for a technical

workshop and meeting.

Figure 11 LinkedIn ChArGED group

Up to the time of creating this document the group had 30 LinkedIn members, including partners of the
consortium as well as people and organisations that are willing to follow and participate in the ChArGED
discussions and activities. The aim is to engage with the different communities (academic, industrial,
etc.) and enable them to actively participate in the professional conversations or even initiate their own,
thus creating a focused audience.

3.1.2 Twitter

A twitter account has been also set up and updated with the latest news and events.
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‘9 Home ‘ Notifications )vd Messages , Search Twitter Q :I|r Zmee(

TWEETS FOLLOWING FOLLOWERS LIKES MOMENTS
. l I I 15 9 27 2 0 Edit profile
H2020_CHARGED Tweets  Tweets & replies  Media WHhO to follow - Refresh - View al
@H2020_CHARGED H2020_CHARGED (H2020_CHARGED - Jan 16 ~ Dinglt TV & @DingitTy
& Joined February 2016 -Ilr Announcing the ChArGED WP3 workshop MNP 2 Follow €1 Promoted
and technical meeting in ACEin, Athens, . Horizon 2020 @Horizon20
I # FYickaa a0 wdbos Followed by HORSE and
o : - » Greece between 17-19 January 2017. i
i m i - - ‘” :: Fouow
o = H2020_CHARGED @H2020_CHARGED - 16 Nov 2016 v g MNHNL - natur musée @n
= .llr ChArGED hosted at the @\Vattics booth # | & Follow
: s at #EUW16 in Barcelona! Find friends
N4 H2020_CHARGED @H2020_CHARGED - 31 Oct 2016

Figure 12 ChArGED twitter account

Up to the time of creating this document the twitter account had 27 followers and a total of 15 tweets.

| l I H2020_CHARGED @H2020_CHARGED

28 day summary with change over previous period

Tweet impressions Profile visits Mentions Followers

322 +13.8% 47 1175% 1 27

Feb 2017 - 14 days so far .

Figure 13 Last 28 days summary of Twitter account
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The ChArGED tweet impressions, as expected do not have a constant number since they are largely
dependent on the number and nature of the tweets themselves. However, a constant trend for an
average value of 400 tweet impressions per month can be observed.

1400

1200

1000

800

600

400

200

0
Mar'16 Apr'lé May'l6 Jun'l6 Jul'lé Aug'l6 Sep'l6 Oct'l6 Nov'le Dec'l6 Jan'l7
e TWeet impressions === Qverall average
Figure 14 ChArGED tweet impressions

4.5 250
4
35 200
3
25 150

Profile visits

(%)

2
100
15
1 0
0.5
0 0
Mar '16 Apr'16 May'16 Jun'l6 Jul'l6 Aug'l6 Sep'l6 Oct'l6 Nov'l6 Dec'l6 Jan'l7

I Tweets I Mentions e Profile visits

Figure 15 Twitter profile monthly statistics - Tweets, mentions and profile visits
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3.2 ECand partner websites

Partners have added links to the ChArGED website at their own websites, boosting the overall visits.

€
|8 Most Visited @ Getting Started @ CHARGED_STATS

urodyn.com

@pisable~ &Cookiesw 2 €SS~ [AForms~ Eimages~ @Information~ [ Miscellaneous¥ /# Outline ¢’ Resizev ATools~ View Sourcev [|Options~
The to

™NaX TACIIITAtes MOnMoring,
controlling and following-up
many concurrent contracts and
projects. Its document
management, calendar, forum,
meeting support and KPI/SLA
management features support
the collaboration between
contractors and contracting
authorities that may interact in
a secure and audited
collaborated environment.

More PM

BBSC

BBSC is an e-Collaboration
platform. It is intended to
serve as a specialized e-facility
for video-conferencing,
multimedia broadcasting,
e-learning and information
sharing, in specific industry
sectors (pharmaceuticals,
insurance, health).

More about BESC

THE ADVANCED OPENSOURCE
LLABGRATION $OF TWARE

. MERMIB
&

MERMIG is a powerful, Web
based collaboration platform
that allows the implementation
of a wide spectrum of
knowledge management
applications for modern
communities and
organisations.

More about MERMIG

= |3
LB
03/06/2016

&

SKAT

11/05/2016

HM Revenue
& Customs

02/03/2016

EIChArGED

14/12/2015

Figure 16 Example of partner website link (ED)

¢ Q Avagitnon

Public Procurement Directorate (PPD) of the
Treasury of the Republic of Cyprus extended its
cooperation with EUROPEAN DYNAMICS for the
implementation of a new electronic public procurement
application for the whole public sector in Cyprus.

The Ministry for Finance of Denmark (SKAT) extended
its with EUROPEAN DYNAMICS

The Ministry for Finance of Denmark (SKAT) extended
its cooperation with EUROPEAN DYNAMICS concerning
the development, installation and operation of the EMCS
platform for its Customs. The solution relies on
EUROPEAN DYNAMICS' ECOP (European Customs
Dynamic Platform). ECDP addresses in an optimal
manner the full spectrum of the needs of Customs
administrations in the EU.

HMRC (HM Revenue & Customs) in the UK selected
PEAN DYNAM; P Tarrif for its new
Tariff solution

HMRC (HM Revenue & Customs) in the UK selected as
part of its Customs Modernisation program ED's ECOP
Tariff COTS (an EU TARIC3 compliant product), to
implement its new Tariff Solution.

EUROPEAN DYNAMICS was awarded an R&D contract
(ChArGED)

A consortium led by EUROPEAN DYNAMICS BELGIUM SA
was awarded by the European Commission a EURO 2.2
million R&D contract in the field of "New ICT-based
solutions for Energy Efficiency”, supported by Horizon
2020, ChArGED (CleAnweb Gamified Energy
Disaggregation).

A Consortium led by EUROPEAN DYNAMICS SA was
awarded a EURO 8.9 million R&D contract

EUROPEAN DYNAMICS SA, the Greek company of the
group, was awarded the HORSE R&D contract under
Horizon 2020 (i.e. the 14MS initiative - i4ms.eu). HORSE
is a smart integrated Robotics system for SMEs
controlled by dynamic manufacturing processes based
on Internet of Things.
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RESEARCH

Plegma Labs » Research

Plegma Labs has inherited the expertise, technical know-how and hands-on project CHARGED PROJECT
management experience of our founders, who have participated in numerous

European Commission’s Fourth, Fifth, Sixth and Seventh Framework Programmes

for Research, some of which indude: SENSORART, CELLO, TASS, ViPi, OPTI-TRANS, .ChA G E D
DARIUS, NEUROWEB, MAGNET, ORAMOD, PACWOMAN, EFIPSANS, CHRONIOUS, r

SKYMEDIA, OPEN-I, DIG, 3DTVS, TEFIS, DESSIN, VIMSEN etc.

Plegma Labs is very proud to be part of the
ChArGED project addressing energy

7 consumption in public buildings. ChArGED
:""-‘ H O R |Z O N 2020 proposes a framewaork that aims to facilitate
A AT achieving greater energy efficiency and
European " : o » reductions of wasted energy in public
Commission

buildings. The framewark leverages IoT

enabled, low-cost devices (NFC or iBeacons)
We are actively pursuing oppertunities to collaborate with other researchers, to improve energy disaggregation
organisations and companies in the field of IoT, especially in view of the Horizon mechanisms that provide energy use and

-consequently- wastage at the device, area
2020 call; please feel free to contact us with your propositions.

and end user level,

Please browse the project portal for more
information, news and partner updates
www.charged-project.eu

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant
agreement No 696170

Figure 17 Example of partner website link (PLEGMA)
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Partnership Program

We offer our partners a strong set of resources @ Wattics
and comprehensive support, enabling them to
profitably grow their business and beat the
competition.

/Silver Partnerships

+353 1 532 7875 | info@wattics.com

Figure 18 Example of partner website link (WATTICS)

Project information is also available at the EC Community Research and Development Information
Service (CORDIS).
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European

Commission Community Research and Development Information Service

European Commission > CORDIS > Projects & Results Service > CleAnweb Gamified Energy Disaggregation

ﬁ NEWS & EVENTS PROJECTS & RESULTS RESEARCH*EU MAGAZINES PARTNERS

Download (A & & = Print &, Booklet (] My booklet (0)

WS ChArGED
2020 .
Project ID: 696170

Funded under: H2020-EU.3.3.1. - Reducing energy consumption and carbon foorpint by smart and sustainable use

CleAnweb Gamified Energy Disaggregation

From 2016-03-01 to 2019-02-28, ongoing project

Project details

Total cost: Topic(s):

EUR 2 220 312,50 EE-11-2015 - New ICT-based solutions for energy efficiency
EU contribution: Call for proposal:

EUR 2 220 312,50 H2020-EE-2015-2-RIA See other projects for this call
Coordinated in: Funding scheme:

Belgium RIA - Research and Innovation action

Figure 19 CORDIS project web page

Page 23 of 35



r S D5.7 1st Year Dissemination report including communication #n
Jall cha Jjed material
Com ion

4 Offline activities
4.1 Publications

4.1.1 Press articles
The following articles for ChArGED have been published to the press:
1. ChArGED - “Cleanweb Gamified Energy Disaggregation”, article published at the

4.1.2 Scientific Publications

The following articles have been presented in conferences or published in scientific journals:

e T.Papaioannou; V. Hatzi; I. Koutsopoulos, "Optimal Design of Serious Games for Consumer

Engagement in the Smart Grid," in IEEE Transactions on Smart Grid , vol.PP, n0.99, do

10.1109/TSG.2016.2582298

URL:http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7494677&isnumber=54464

37

Optimal Design of Serious Games for
Consumer Engagement in the Smart Grid

Thanasis G. Papaioannou*?, Vassiliki Hatzif and Tordanis Koutsopoulost

*Center for Rese:

Emai

Ih\lmrl—\ lous Lun es are
demand-side v
and active paricipati

their res
peak hours. The driving forves of this e
user dumnulnrl due 1o d

company
jon one. The
Setious-gauee.do KA and on the
feedback provided to the ide
problem amounts to sele
consumption that maximizes the expected user
ulations, we show how the choices of . M affect the energy
consumption reduction for different types of customers.

Index Terms—gamification, social enforcement, power demand,
utility theory. optimization, energy conservation

1. INTRODUCTION

HE reduction of carbon footprint is the holy grail of our
times and is to be realized primarily through prudent
energy consumption. Different techniques have been proposed.
spanning the entire chain of energy generation, transmission,
distribution and consumption in the context of realizing a smart
energy grid towards reaching the goal above. However, the
weakest link in the chain above remains the end-consumer.
No matter how sophisticated these techniques become for the
rest of the chain, it is the end-consumer that determines to a
large extent the mode of energy consumption in the end.
Demand-side management (DSM), which includes demand
response (DR), is an active research area that aims to reduce or
smoothen energy consumption. Pricing-based and incentive-
based DR schemes have been proposed: eg. by having
different prices per unit of energy presented to consumers for
different times of the day (ie.. TOU pricing). rational con-
sumers are forced to shift part of their demand-load from peak-
times to off-peak times. Incentives may be provided to the
consumer in the form of monetary or non-monetary rewards
For example, in the Critical Peak Rebate incentive scheme.
participants are paid for the amounts of power by which

'Part of this work was published in [EEE SmantGridComm 2014 [1]

rch & Technology Hellas (CERTH), Greece

tUniversity of The:
Athens University of Economics & Business (AUEI
*thanasis.papaioannou@iti. gr, fvahatzi @uth.gr, *jordan@aueb.gr

aly, Greece

), Greece

they reduce consumption below their predicted consumption
levels during critical peak hours. In the presence of & DR
scheme, consumers optimize some form of utility functions
that factor the monetary gains from load shifting/reduction
and the inconvenience cost induced by the shift.

The main shortcomings of pricing-based incentives are the
strong financial-rationality assumption about consumers and
that they are often met with negativity by consumers. Also,
more often than not, consumers are not bill-payers (e.g.,
they are employees in an office building or youngerfelderly
household members), while their energy literacy level (ie.,
awareness and capability to act on energy savings) varies. In
reality, consumers are humans and their decision-making pro-
cess is often influenced by multiple factors, such as sentiments
or interest about the social norm, as opposed to strict financial
motives. The interface with which the incentive scheme is
addressed to the end-consumer is also a decisive factor, in the
sense that it should serve the purpose of making the interaction
seem (and be) worthwhile and joyful

Serious games design is a new area that aims at addressing
precisely the issues of educating and maximizing user engage-
ment in various contexts [2]. A serious game is a game that
is designed for a purpose that goes beyond that of offering
pure entertainment. There have been some initial attempts
to use serious games for demand-side management [3], [4],
I5). [6] with great success in realistic case studies [7]. To
the best of our knowledge, building a foundational theory on
modeling and understanding serious games with the purpose of
extracting guidelines for serious games design in this context
has not hitherto been explored.

In this paper. we introduce the problem of optimal serious-
games design for the purpose of enforcing prudent energy con-
sumption. We define a simple serious-game scenario that does
not employ direct monetary incentives for the consumers and
a generic game-theoretic mathematical framework for the op-
timization of the paramelers of the serious-game. We assume
that a serious-game designer entity (e.g., the energy supplier,
a privale entity or an energy-efficiency minded administrative
authority) aims to design a serious game for smoothening the
energy-consumption behavior of consumers. The serious-game
designer runs daily contests on energy consumption reduction
on behalf of the players during the peak hours.

We consider a simple class of serious games, where the
serious-game designer publ a list of top-K

[15]. albeit with no modeling or analysis on the serious-
game design, as opposed to our work. In [S], a serious
game for smart grids is organized as a virtual world with
many user roles and actions, involving direct actions and
training for sharing a Medium/Low Voltage transformer among
prosumers. A serious game for energy conservation among
students is described in [6]. The serious-game website and
associaled game mechanics are provided by the Makahiki
system [16]. Similarly to our setting. no monetary rewards are
included in the game: incentives are introduced through com-
petition among consumers for points for energy conservation
actions and for participation to online educational and real-
world activities. According to [6], energy feedback systems
should be actionable, include training and be time-persistent
to have long-term effect into energy consumption behavior.
Qur serious-game model is time-persistent.

Also, the game “Energy Balle” [14], slmllzr]y to [6], zimed
at ‘occupants of student-hy
by means of competition. In [17], Johnson et al. review
multiple energy competitions among university students and
identify several pitfalls in their design. Specifically, the use
of total energy ion or (relative) energy
reduction for winner determination is deemed as not adequate
when static baseline calculation methods are employed and
may be unfair for already “green” consumers.

An online game for improving home energy behavior.
named Power House, is proposed in [4]. Its objective is to track
activities and assist each member of a virtual family to save en-
ergy. while real-world energy behaviors produce particular in-
game advantages and disadvantages. An online serious game
(“EnerCities”) is presented in 3] to increase the environmental
and energy-related awareness of secondary school students,
and to influence their energy-related behaviors. Also, a virtual
pet game designed for energy use reduction in a commercial
office setting is presented in [15]. where device-specific energy
consumption is reflected in the fitness of virtual pets. There
are also a number of studies on gamification in general [18].
[19]. which verify that specific serious-game design elements.
such as leaderboards. points and levels, positively influence
user participation, engagement and behavioral change.

In a different class of work, a number of game-theoretic
dynamic-pricing schemes that involve interaction between the
utility company and the consumers for energy-consumption
smoothening have been proposed [13]. [20]. However, [21]
shows that dynamic pricing mechanisms can lead to peak-
shifting when consumers rationaly respond to price signals,
unless specific strategies of bounded rationality are employed.
In our paper, consumers take decisions based on social influ-
ence, as opposed to financial incentives.

Finally, prospect theory is employed in [22] for studying
the problem of customer-owned energy storage management
in the smart grid in a less rational manner, as opposed to
the von Neumann-Morgenstern utility theorem employed here.
In [22]. a human player subjectively observes and makes her
charging/discharging decisions based on the potential value of
the benefit from selling energy and of the penalty from power
regulation rather than the final outcome.

VI. CONCLUSION

This paper makes a first attempt to develop a theory from
first principles on the design of a simple class of serious games
for energy efficiency. The game designer optimally selects
the game so as the ulilit choices
of consumers o minimize the operational cost of the utility
company for energy production. The sole game parameters
utilized are the sizes of the upper list (i.e., winners) and of
the lower list (ic., losers) of consumers according o their
ion reduction. Si i show
that even such simple serious games can provide adequate
incentives to the consumers, so that the utility company
achieves specific demand-side management objectives. Our
serious game model can be deployed in practical settings and
is privacy-friendly. as only normalized energy-consumption
increase/decrease needs (o be shared by the users with the
game designer. As a future work, we will consider additional
design choices of serious games for demand-side management
and more comprehensive user decision-making models based
on behavioral sciences.
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Figure 21 Extracts from the MCIS paper

4.2 Events

4.2.1 Participation in conferences, seminars and workshops

ChArGED was disseminated via the participation of consortium partners to various events.

e Dissemination event #1: Workshop for EE 2014 & 2015 Coordinators

Date: 23-24 May 2016

Audience/Activity
EASME POs, EE2015/2015 project coordinators

Short description

The European Commission Executive Agency for SMEs (EASME) organised a very creative workshop for
EE 2014 & 2015 Coordinators on the 23rd-24th of May 2016, in Brussels. Project coordinators had the
chance to meet, present their projects, interact with the POs and get the insight of the "ICT for Energy
Efficiency" initiative, acquire a clear view of the other projects' content and create synergies.
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Figure 22 Extracts from the presentation given at the EASME workshop

. Dissemination event #2: Internet of Things Conference 2016, Athens-Greece

Date: 19 September 2016

Audience/Activity
Business Community, [oT researchers

Short description

The conference focused on the predictions and trend of the IoT ecosystem, the regulatory framework
that will determine the function and the platforms upon which business applications will be based. A lot
of case studies were presented to show the practical issues concerning the [oT ecosystem, which will
eventually influence business plans and future investments. AUEB participated in the conference and
presented ChArGED project to the audience (presentation title: [oT applications in Retail and Energy-
efficient Workplace).

Webpage: http:

'I— loT apps in the Workplace
SRS AR cTEr aSkonamnco G5 I v v to cultivate employees’ energy-sensitive
a ELTRUN ﬁ """""""""" behavior
IOT applications in Retail and Efficient ol r harged
Workplace

Cleopatra Bardaki, PhD
Senior Research Officer

cleobar@aueb.gr

HORIZON 2020

ELTRUN E-Business Research Center

Athens University of Economics and Business S RN
ELTRUN 23 10T Conference 2016, Sep 19" Athens, GR

Figure 23 Extracts from the presentation given at the Internet of Things Conference 2016
workshop
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e Dissemination event #3: Stakeholder Engagement Event 2016-Icarus project (Integrated
Climate Forcing and Air Pollution Reduction in Urban Systems)

Date: 03 November 2016

Audience/Activity
PAs (Greek), Local Authorities/Municipalities & Regions, Academia/Researchers, Business, NGOs,
Institutes

Short description

The ICARUS Stakeholder Engagement Event was organized by the Athens Development and Destination
Management Agency (A.D.D.M.A.) and the Environmental Engineering Laboratory (EnvE-Lab) of
the Aristotle University of Thessaloniki (A.U.Th.) on 3 November 2016 in Athens. At the event
distinguished experts presented their insights and discussed policy framework measures that together
with the ICARUS innovative technological tools can contribute to air pollution reduction and mitigation
of climate change and lead towards the development of Resilient Cities. DAEM participated promoting
CharGED.

Webpage
http://icarus2020.eu/icarus-stakeholder-engagement-event

https://www.facebook.com/daemitcompany/posts/1160117017376652

Figure 24 Photos from the ICARUS workshop

e Dissemination event #4: European Utility Week 2016
Date: 15-17 November 2016

Audience/Activity
Utilities, hardware manufacturers, investors, ESCos

Short description

European Utility Week is the premier business, innovation and information platform connecting the
smart utility community, with experts from utilities, network operators, vendors, consultants, startups
and system integrators covering the entire smart energy value chain.

Wattics had a stand at the trade event and took the opportunity to promote CHARGED together with its
own solutions for the duration of the event.
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Webpage: http://www.european-utility-week.com

Figure 25 Photo from the WATTICS booth and the ChArGED screen at the European Utility
Week

e Dissemination event #5: Urban Policies Workshop

Date: 18-19 December 2016

Audience/Activity
PAs (Greek), Local Authorities/Municipalities & Regions, Academia/Researchers, Business, NGOs,
Institutes

Short description

The Urban Policies Workshop Event was organized by CoE Civic School of Political Studies in Greece -
Symbiosis and the Athens Municipality Resilience and Sustainability Office on 18 and 19 December 2016
in Athens. This Lab used a political and institutional perspective to explore cities as governance systems.
Participants engaged in analysing urban politics and governance from political and institutional
perspectives. The objectives included the exchange of best practices relating to the local authorities’
communication with their citizens through information and data sharing. DAEM participated promoting
CharGED.

Webpage

https://resilientathens.wordpress.com
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Figure 26 Photos from the Urban Policies workshop

e Dissemination event #6: VIMSEN workshop
Date: 13 January 2017

Audience/Activity
EE project partners, related stakeholders, academics, entrepreneurs, researchers.

Short description

ChArGED participated (via European Dynamics) in the VIMSEN «Virtual Microgrids for Smart Energy
Networks» technical workshop that was organized on 13 January 2017 in Athens, Greece with a
presentation entitled "H2020 ChArGED project: Cleanweb gamified energy disaggregation”

Webpage: http://www.ict-vimsen.eu/index.php /news
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Figure 27 Extracts from the VIMSEN workshop agenda
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Figure 28 Extracts from the presentation given at the VIMSEN workshop

4.2.2 ChArGED, Organisation of conferences, seminars and workshops

e Event: ChArGED WP3 workshop on Gamification Design

Date: 23 - 24 November 2016

Audience/Activity
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WP3 partners, invited external innovators/experts.

Short description

A ChArGED WP3 workshop on Gamification Design was hosted by AUEB in the Athens Center for
Entrepreneurship and Innovation (ACEIn) in Greece. During this workshop external innovators (in
the areas of gamification and mobile app design) were invited to assist the WP3 partners in the
concept of the ChArGED game and mobile app design/development. The workshop inlcluded a
presentation of the main ChArGED concepts to the invited experts, as well as brainwritting 6-3-5
method sessions in order to gather ideas for developing candidate scenarios, epicss, acceptance
criteria and userstories that would be used as inputs for the generic ChArGED game and mobile App
design.

Webpage:  http://www.charged-project.eu/?q=content/charged-workshop-gamification-23-24-
november-2016

E-BUSINESS RESEARCH CENTER ATHENS CENTER FOR
“l ELTRUN ”
-

S
| l (] = C =0 )

ChArGED Gamification Design Workshop

23— 24 November 2016, 10:00 — 17:00
Athens Center for Entrepreneurship and Innovation
Greece, Athens, Kefallinias 46 2™ Floor

Wednesday 23rd November 2016
Time Module Pres.e.nted By/ Attended By Module Outcome
Facilitated By
09:00 - 09:15 Welcome / AUEB Partners and
Registrations Invited
) . Workshop Agenda Partners and Presentation of Agenda and
09:15-0:45 Presentation AUEB Invited Brainwriting 6-3-5 Familiarization
Familiarization with Project Scope,
) . Gamification in Energy Partners and Current trends of Gamification in
05:45-10:45 Efficiency SoA AUEB Invited Energy Efficiency, Indicative
output of User feedback
10:45 - 11:00 Coffee Break
New Concepts Design: partners and
11:00 - 11:30 Brainwriting 6-3-5 AUEB A Different top level game concepts
Invited
Method
New Acceptance
. . Criteria Design: Partners and Different in-game structures of
11:30-12:00 Brainwriting 6-3-5 AUEB Invited actions / reaction
Method
12:00- 14:00 | NCD:Elaborationon g g pepy | Partners and First rough version of EPICs + AC
previous module Invited
14:00 - 14:30 Lunch (And/or Voting dependent on Philippe’s schedule)
14:30 - 17:00 OUt“:’Z;L:CD * AUEB Partners Updated version of EPICs

Figure 29 Extract from the Gamification workshop agenda
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5 Impact evaluation

Key Performance Indicators for the impact evaluation are documented in D1.1 - Project management
plan. It is worth to mention the high rate of success of the dissemination and communication activities,
with most of the targets to have been overachieved.

Table 1: Targets and actual impact of the dissemination and communication activities

KPI Target Target Achieved
(M36) (M12)
A i 500 4597
5-1-1 Visibility of the public ChArGED | - -PProXim v &
. ately 1500
website ol
visitors
5-1-2 Number of written and electronic 2 2 \/
publications (in academic and technical | > 5
media)
5-1-3 Number of written and electronic 1 1 \/
publications (in industrial, business and | > 5
5.1 public media)
) . 5-1-4 Number of website / newsletter 1 1
Effectivenes articles via partner’s channel 25 \/
S and 5-1-5 Number of presentations (in >6 2 3 \/
Impact  of symposiums, meetings, congresses) -
Disseminati 1 1
on activities | 5-1-6 Number of Project workshops >1 \/
5-1-7 Number of followers on Twitter >50 20 27 \/ &
5-1-8-Number of followers on LinkedIn >50 20 30 \/ &
5-1-9 Number of publications on LinkedIn | > 15 5 1 \/ 6
5-1-10 Number of Communication videos | > 1 0 0
5-2-1  Number of third party 0 0
5-2 organisations contacted for technology | >3
Innovation licensing
creation 5-2-2 Participation to industry leading >3 1 1 ‘/
and trade fair events =
exploitation | 5-2-3 Number of partners integrating 0 0
activities part of the Project’ technology within own | > 2
product range
5-3 5-3-1 Number of new business models 0 0 \/
Business (BMs) for offe.rmg gamified sollutlons for >3
Modelling energy efficiency are defined and
and  Socio- evaluated
economic 5-3-2 Expected socio-economic N/A N/A
Sustainabili | evaluation of the project solution based | Positive
ty on the data from the pilot studies
v Achieved Target for M24

& Significant overachievement

X Not Achieved
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Number of followers on LinkedIn

Number of followers on Twitter

Number of publications on LinkedIn

Number of Visitors

0% 200% 400% 600% 800% 1000% 1200%

B Achieved ® Underachievement m Overachievement

Figure 31: Actual performance compared to yearly targets

Communication video

Partners integrating part of the Project’ technology
within own product range

3rd party organisations contacted for technology
licensing

Participation to Industry events

Presentations (symposioums, meetings etc.)

Publications in academic and technical media

0% 20% 40% 60% 80% 100%  120%

B Achieved mTargetuptoM24  m Overachievement

Figure 32: Actual performance and distance to cover for M24 targets
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6 Conclusions

The project has overall conducted various dissemination activities for the first year. Most of the
relevant KPIs for the period have been achieved and some of them significantly overachieved. The
project will continue to intensify these activities during the next year, especially since more results
will be available that can be demonstrated.
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