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Executive Summary

Having dealt with a very heterogeneous grouftlofictive partnercl. three utilities frormine
European countriethat launched a total of 14 testing initiatives based on the S3C taotkitumerous
European experts on Smart Grids topics, the S3C consortium can deduce further findingsigéar end
centric research in Smart Energy/Smart Grids and enhance the astabljshed knowledge from the
framing process (D1.1) and the analysis of best practices (D3.4).

The goal for WP5 of the S3C project was to execute at least 10 practical tests covering a majority of the
tools and guidelines developed by the consortiune. dnsortium succeeded in executing a total of 14
practical test initiatives. Together with complementary actioearlyall developed tools and guidelines

have been reviewed and/or tested.

Number of Number of Number of Number of Number of Number of

guidelines R&D projects utilities overall utilities ADB

and tools implementing implementing IEIYES reviewing the  experts
guidelines and | guidelines and | launched tools and reviewing

based onthe guidelines the tools
tools and and
guidelines guidelines

Table 1 Numbers of practitioners and experts involved in S3Qoolkit reviews and active testing
based on the toolkit, source: the S3C consortium

After having found key success factors, pitfalls apgortunitiesn the analysis of concluded pilots and
projects(WP3, D3.4) the tools and guidelinekeveloped in WH weretested in WP 5 to be further
improved based oiné tests and, thus, validated while creatiewy best practice examples

Within WP 5, the consortium worked to set up as many initiatives based on the tools and guidelines with
as manyactive partners and utilities seeking new projects as possidgalD 14 different initiaties

were set ugovering different subject areas from feeck#o cocreation, gamification and storytelling
approaches.

Thekeyfindingsfrom the initiativesfurther point to a previous insighiOne size does not fit alIS3C

does not deliver an answer to the quesfiwhat is the most successful customer eegaant strategy
because the most succes&ngagement strategy differs from utility to utility and project to project due
to different contexts and challengdssteadthe S3C guidance points to methods and processes that help
utilities and projects teearn about the people they seek to approach and to keep their customers in the
center of attentioin their respective tailemade engagement strategy

This deliverabledetailsbest practice examplés form of case studies from our active partrteeghave
implemenédthe S3C guidancéogether with the consortium in their initiatives. These case stedigs

as further inspiration to develop deeper and broader insibisconsortium succeeded in connecting the
tests to the opportunities and pitfatat were identified in the analysis in D3.4. Especially the
opportunities identified

- Reinforce the end user perspective in the project design

- Develop viable business models

- Co-creation

- Gamification

- Roll out smart grids towards the general public

- Devdop novel stakeholder coalitions

- Connect smart grids to smart cities, smart living and sustainable lifeahdes

- Develop an overarching storyline to achieve a sense of urgency about smart grids

could all be addressed together with active partner praectsitilites. Thus, new best practice examples
on these promising approaches have become available and can further the development of innovative
activation and engagement approaches. The examples created with active partner projects and utilities
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have ber fed back into the redrafting process of the tools and guidelines. The guidelines, in fact, now
include first hand exgriences created by applyitigem.

However, nvolving projects with fixed time frames and project plans is challenging. Whether it is a

utility and commerciallyoriented project or nationally or European funded RD&D proj@cojects are

mostly on a very tight (time) budget for very good reasons. Funding has to be approved based on
approved time plans and project plans, which can onthbeged to little extent @t great costs after
approval.The consortium decided to not exclusively work with funded R&D projects, but to engage
utilities and initiate bottorup tests as well. In fact, experiences from working with R & D projects and
expeiences driven by commercial and development interests of utilities complement each other.
However, the issue resulting from time and availability constraints also applied to the utility driven active
partner tests.

In fact, during the first stages afctive partner involvement, it already became apparent that the inclusion
of 15 active partners implementing the S3C tools and guidelines in a strict-e{ik¥Xas was promised

in the original S3QiDescription of Work) would be difficult to implementAn amendement to the

original DoW was therefore needed, as discussed with our Project Officer and Project Reviewers during
the F'periodic review, and formally accepted in the amended version of the DoW (16 February 2015).
The idea to find selfunded tesbeds remained the same, while the plan to implement strict REyClas

was replaced by individual, flexible and iterative processes tailored to the availability and needs of the
projects and utilities that wanted to work with the S3C toolkit@ntsortium.The original and adopted
approaches to involving active partners are described in ctapter

While the involvement and interaction with the active partorojects and utilities became more flexible,
the consortium ensured that the output from the collaborations remained comparable by setting-up a semi
structured interview andsurvey template that recorded

- why the tools/guidelines were implemented,

- how they were implemented,

- how they were rated and what impact they created,

- how they could be improved based on the experience gathered in the test.

These interviews and surveys together with the ongoing collaboration served as the basis for the case
studies that can be found in chaptin this deliverable.

One of the main practical findings wbrking with our active partners amdilities has been that the

usability of the toolkit increases, the earlier it is introduced in the development of a customer engagement
project. The largest initiatives based on the toalidte developed from the beginning. However, other
project phases have provedhie goodstartingpoints for the toolkit, too. The evaluation phase offers
possibilities to improve learning processes and rollout and test phases can be complemented by extra
efforts that ensure that customer needs are respected and taken into accounts aFalthienkigh

level lessons learned are summarizedhapter3.

Since the fourteen active partner initiatives could not ensure a practice test for all 50 tools dimetguide

the consortium launched furthactionsto ensure that thiolkit would be evaluated and further

improved by knowledgeable experts and practitioners that could relate the guidance and its background to
their personal expert background or their ylaibrk and, thus, provide fachecks and usability lessons

(see summary of extra activities in chagier

The actionsncluded focus group sessiowith practtionersand experts from the S3C ADdhd further
evaluations and input from utility representatives.

By combining the work in the active partner initiatives and the further validation activities, the
consortium was able to haaémostall tools and guidefies reviewed and/or evaluatd@ble2 sums up
the key findings and impact created by the active partner initiatives that were based on the S3C toolkit.
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Active partner initiatives

that tested and validated
S3C tools and guidelines

Key learning and impact

ABGnova and mainova
Product Development

It is important for utilities to build new product development proces
for innovative, smart product during whitte focus on custome¥s
needs in this case commercial customeisan be maintained. A new
product on light management was developetased on the S3C
product development methodology.

HIT T Supporting the rollout
of Smart Home technologies

It is important to involve funded projegts an early point in the
project phase to adapt concepts. Furthermore, rollouts of technical
equipment are an important first contact for the successful involvel
of customers. They can only make the project a success, vy
understand the new technologies they work with.

Insero Live Labg
Connecting and engaging
people beyond the technical
level

A relatable story told by peers can have a greater impact on
understanding the new opportunities stemming from smart grid
technologies than a lengthy manual. The storytelijniglelineserves
as the basis for interviews and video stories that brought the realit
Insero Live Labs participants closer and the transformation of their
homes closer to their peers.

Kiberneti Including human
centric approaches in an
industrydriven technology
project

For a successful engagement of SMEs in smart energy prdjésts
important that utilities communicate with management and operatil
representatives synchronously. The predigtaioincerns about
implementation of smart systems may be efficiently resolved by ug
the prescribed procedure involving both parties.

SPEUI Developing feedback
and consumption targets for
SMEs

It is important to involve the end user when designing tM&SE
interface that the end user has to cope with in the implementation
phase. While many pilots have been conducted to deduce optimist
feedback for residential customers, the SPEU project applied the $
Feedback and KPI guideline to agree on a consumtatiget and
appropriate feedback system for the employees of engineering an(
technology firms sharing an office building. The needs of the tech
savvy employees were very different from the needs of residential
customers and resulted in an accurate, reed &ind highly informative
feedback channel.

LINEAR T Gaining a deeper
understanding of target
grougs and project results by
applying segmentation

It is important to gain a deeper understanding on the energy practi
of end users engaged in pilot projelsésed on qualitative insights
(interviews), next to the quantitative insights gathered by using
surveys.

Mooi Wildeman (Amsterdam
Smart City)i Involving
residential customers in €0
creation to learn about their
energy needs

This cacreation project inhte Wildeman neighbourhoddwhich was
part of the Amsterdam Smatrt City initiativeshowed that even
without actually deploying technologies, a shift in awareness, attitu
and behaviour concerning energy use can be achieved by applyin(
co-creation apprach. The ceareation guideline is a very good tool fg
il earning on the jobodo toget her
align different stakeholders, since it can be tailored to local contex|
and goals. Furthermore, the outcomes of such@eationapproach
can be used for strategic decision making processes.
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SalaHebyi Supporting
utilities and researchers to
offer new incentives with
products

Households in mukapartment buildings often have low electricity
consumption and therefore also les&ficial gain in saving energy
than large consumers have. Apartment customers may instead be
engaged through other incentives, such as-nmfation campaigns,
targetsetting or social comparisons. A new concept has been
developed by Salbleby Energi, withrput from S3C, to test such
alternative approaches.

It takes time and effort to develop new incentivesore so for some
types of incentives than others. A campaign can be launched relat
soon after concept development, while the legal circumstaalzed
to, for instance, introducing new tariffs are more complex. Such
incentives thus take longer to realize.

UppSol 2020° Helping
projects to benchmark
themselves and improve thei
performance

In evaluation and follovups, it is beneficial to let ambjective part
contact respondents. This enables respondents to provide both po
and negative feedback. Feedback on experience from different grg
of stakeholders in a project can provide valuable insights to projec
management, and thereby enhapagect development.

InovGrid and InovCityi The
Stakeholder Initiative

The results of the stakeholder initiative had a direct impact or
gamification initiative. An indepth stakeholder analysis was carr
out. The methods implied by the guidelinerevéurthermore tested an
doublechecked in several InovGrid test sites. The results of
Alcochete study were directly related to the next initiative carried
in the testsitel the gamification initiatve.

Regarding further results of the stakeholihérative, it was clear from
the begiming that there ardwo different levels of involvemenwith
the InovGrid project among stakeholders in Alcochdepending on
the information stakeholders have about the project and the deg
direct contact wittEDP. City hall and stakeholders in more regular i
direct contact with EDP refdp a very positive and open relationsh
while others show a more distanced attitude towards smart ¢
projecs.

To inform those stekholders without direct contant ancrektpre

existing relation, specific initiativeappealing to different stakeholdi
groups were set up. The interviewed stakeholders referred to
initiatives implemented as very positive. Especially a smart

exhibition was being perceived as a wagf recognition of the
Alcochete community and it is essentialbiang the new technologie
closer tothe population.
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InovGrid and InovCityi The
Gamification Initiative

Stakeholders in Alcochete pointed to the benefits of engaging yol
generations inthe Smart Grid trial while sensitising them f
responsible energy consumption at the same time. As a result, th
local supporters for the gamification platform to be developed ¢
alrealy be involved especially in the school district.

The ganification platform took several nemonetary incentives to th
test by building a welplatform with energy quizzes, persuasi
feedback and a goaktting components mainly targeting schi
children. While the results of the initiative would have been n
stable, if the test timeframe would have been longer, the first re
indicate a clear impact. The participants that actively used the pla;
were able to decrease their energy consumption by more than
compared to their consumption during the sdime in the preceedin|
year. The answers in the quiz were sho answered correctly
indicating that people really eaged with the platform and that th
incentives chosen by EDP were successful in raising the attenti
their target group.

InovGrid andinovCity i The
Meter Rollout Initiative

The Meter Installation Initiative served to revisit and improve
entire meter installation process for the new trial sites of the Inoy
project. The EDP team within the S3C consortium was mainl)
charge otthe drafting of the guideline. In fact, as with the Stakeho
initiative, the utility could put the developed concept to the t
benchmark them to other projects and rollouts and then further de
their processes. In workshops, the EDP staff dieictleracted with
the installers to increase learning and sensibility of the installer
customer needs. Together, the utility and the contractor iden|
challenges and ways to overcome them. As a result of the learnin
customers need thoroughformation about the newly installed tec
nology and will ask the installers for help, who can becc
overburdened in return, EDP has introduced a new and thorough
section on the rollout on their website that the installers can ref
when being askkonsite.

InovGrid and InvoCityi The
Home Energy Management
Initiative

The Home Energy Management initiative served to deabéxk
EDP& own Home Energy Management offer. The EDP approach v
compared with the advice in the guideline and studies atbfaxk
channels, different types of users and potential improvements of th
offer now complement the knowledge in the guidelines tested in th
initiative.

St. Gallen utility- Involving
commercial customers in €0
creation to learn about their
energy neesl

This initiative is the counterpart to the Mooi Wildeman test. Here c;
creation was adapted to suit the needs of commercial SME custon
as opposed tresidential customers in a shorter, more focused proc
SME associations and utilities can form eestalder network that
enables completely new business opportunities complementing the
traditional energy value chain.

Table 2 Key learnings and impact created by the individual S3C active partner initiatives, source:

the S3C consdium
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1.l ntroducti on

This report includes the detailed case studies on the active partner pranjectsilitiedinitiatives launched
within the cooperation with S3C. In addition, énders background information on tiygproach taken to work
with active partners and complementary actions.

The report constitutes an overview over the
Framing activities carriecbut in S3@ WP 5. The focus

~ of the work package consistedtire test and
validation of the tools and guidelines developed
under WP 4.

WP 1:

provides selection defines scope
criteria of research

WP 2: prexdies WP 3:

P2 oo . .
= Investigation z\rlf:g'er:]i‘ae AScotenont Syltqble prOJects and partners to collaborate
) | ] with in this work package were already
o qE, engages test delivers good identified under task 2.3 in WP 2. After the
34 Railier Aschies analyses of concluded passive partner projects
= provides
=

that were willing to share their experiences and

guidelines —— . ..
— ensures —>IRRCTGET T results for a crosproject amlysis in WP 3 to
practicability identify crosscutting success factors,
... N delivers proven opportunities and barriers to ender

means engagement were identified. Together with the
WP 6: gained insights, especially opportunitiegery
Rollout promising practices that had rarely been tried

yeti and pitfals were addressed with the tools
Figure 1: WP 5 in the overall S3C project seup, source: and guidelines that were developed in WP 4.
the S3C consortium The first version of the tools and guidelines

were then shared with the active partners, so
that the S3C consortium and the pargmejects and utility could bageitiatives forimproved user engagement
on them. Of course, the needs of the partner projects were decisive for the choice of guidelines and tools that
were implemented by the active partners in their test sites.

The insights gained from the tests of the guidelines tene included in the second drafting round of the tools
and guidelines. The finalised toolkit contains best practice examples from the partner projects and utilities that
implemented the S3C guidance and have been improved according to the recommeifndatithesactive

partners regarding

a) the usaility/content of the guideline and
b) the readability/ease of use of the guideline.

This report details the work carried out together with the partner projects and the complementary actions
undertaken to ensure laorough evaluation and testing of the entire toolkit content.

The case studies detail

- the process of involvement in S3C,

- the choice of guidelines and tools from the toolkit,

- theinitiatives that were based on them by the active partners,
- the results tht were achieved with these initiatives.

Furthermore, the case studies imply how the experiences in the field and the expert reviews have impacted the
content of the S3C toolkit in return and the poef chapters sum up proceskted learnings and the

methodology behind the work with the active partners and experts that agreed to review, test and validate the

S3C guidancg¢seeTable3).The t abl e details, whether the tools and
and/ or practioners or fAtestedo, i.e. whether the advi
were implemented. Ftirermore, the table indicates whether the tools and guidelines were adapted based on the
experiences collected in the field with them or the expert knowledge and experience that was gained through the
review. As the table clarifies, nearly all tools anddglines could be improved and enhanced by test and review
feedback.
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Reviewed by
active partner

KIBERNet
INSERO
SalaHeby

Guideline bonus & malus changing behaviour with
rewards and penalties

Tested by Reviewed

active partner

Adapted by Tested by Adapted by Reviewed by

utilit ADB

Guideline choosing and combining monetary and-non
monetary incentives

KIBERNet
Sala Heby

Wunsiedel
Utility

KIBERnNet
Sala Heby

Wunsiedel
I Utility

Guideline choosing frordifferent types of monetary
incentives

KIBERNet
| SalaHeby

Wunsiedel
Utilit

KIBERNet
Sala Heb

Guideline choosing from different types of Rotonetary
incentives

KIBERNet
Sala Heby

Guideline cecreation- collaborating to develop smart

. Mooi Wildeman
energy solutions

Guideline collection of survey questions for smart grid
evaluation

INSERO

KIBERnNet
Sala Heby

Waunsiedel
Utility

Wunsiedel
Utility

Mooi Wildeman St. Gallen St. Gallen St. Gallen

INSERO

Mooi Wildeman

WunS|edeI

Guideline designing a dynamic tariff

KIBERNet
Sala Heby

Guideline develop FAQs to assist the support staff InovGrid Meter

Guideline energy audits for households

Guideline engaging people through telling stories INSERO

SalaHeby
InovGrid Gamification
Initiative

Guideline gamification making energy fun

SalaHeby
InovGrid Gamification
Initiative

Guideline how personal goals can motivate behavioura
change

KIBERnNet

Guideline how to create a consumption baseline

Installation Initiative

KIBERnNet
Sala Heby

InovGrid Meter
InstallationInitiative

InovGrid Meter
Installation Initiative

INSERO INSERO

InovGrid Gamification
Initiative

InovGrid Gamification
Initiative

Waunsiedel
Utility

Waunsiedel
Utility

InovGrid Gamification
Initiative

InovGrid Gamification
Initiative

KIBERnNet KIBERNet
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Reviewed by Tested by Adapted by Reviewed Tested by Adapted by Reviewed by

active partner active partner active

Guideline how to gather community support for your s

grid

Guideline how to identify regional stakeholders In.o.vG.rld SiakeRoider lnP.VG.”d Siakefiolder In.o.VG.“d Siakenolder
Initiative Initiative Initiative

Guideline how to improve you smart energy project

through checlups UppSol 2020
SPEU SPEU SPEU

Guideline how to make energy visible through feedback ale)i€iile N zlolyal=n =al=ige A lale)A€T7le 5 (o]0 =0 =110 )/ InovGrid Home Energy

Management Initiative Management Initiative Management Initiative

Guideline how to monitor demand response performan¢ (== KIBERnet

Guideline innovative product development ABGnova ABGhova ABGnhova
Guideline introducinglemand side management to SME [ \{=1=34 50 KIBERnet KIBERnet
. . . InovGrid Home Ener InovGrid Home Ener InovGrid Home Ener
Guideline introducing smart appliances o 9y o 9y o 9y
Management Initiative Management Initiative Management Initiative
S . SPEU SPEU SPEU
Guideline KPlIs forenergy consumption effects KIBERnet KIBERnet KIBERnet
Guideline learning about target groups UppSol 2020 Uppsol 2020 -‘
- N L . Sala Heby . o . L
Guideline motivating consumers wislocial comparison . o InovGrid Gamification InovGrid Gamification
. InovGrid Gamification o o
and competition Initiative Initiative Initiative

InovGrid Meter InovGrid Meter InovGrid Meter

Guideline optimizing the meter installation process . o . o . o
P 9 P Installation Initiative Installation Initiative Installation Initiative

Guideline predicting effects of renewable energy
integration

Guideline privacy and data protection Alliander AIIiander

EDP
Commercial

EDP

Guideline recruiting participants

Commercial
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Reviewed by Tested by Adapted by Reviewed Tested by Adapted by Reviewed by

N1 . . . - "
active partner active partner active by utilit utilit utilit ADB
Guideline seHassessment to create a reflectegm
UppSol 2020
culture
Guideline smart meter monitoring and controlling InovGrid Home Energy  InovGrid Home Energy  InovGrid Home Energy
functionalities Management Initiative Management Initiative Management Initiative
Guideline testindariff schemes in a pilot context KIBERnet KIBERnet
Guideline training installers InovGrid Meter InovGrid Meter InovGrid Meter
9 Installation Initiative Installation Initiative Installation Initiative
Guideline usecentred KPIs for thevaluation of smart SPEU SPEU SPEU
grids LINEAR LINEAR
Guideline using flexibility manually or automatically KIBERnet KIBERnet KIBERnet
Guideline using segmentation to better target user gro HINEAR LINEAR LINEAR
9seq 9 9 Sala Heby
HiT HiT
. . . . . InovGrid Meter .
Tool collectingFAQs during the installation process InovGrid Meter InovGrid Meter

Installation Initiative

Installation Initiative Installation Initiative

Tool enact 2020 exchanging knovhow in a mult
stakeholder workshop

Tool how to estimate your load shifting potential KIBERnet KIBERnet KIBERnet

Tool making leaflets to educate the customers

Tool monitoring and evaluation through storiesost
significant change

Tool postcard from the future workshopethod -‘

Tool product development checklist cooperation ABGnova ABGnova ABGnova

Tool product development checklist marketing strategy ABGnova ABGnhova ABGnhova

Tool product development checklist customer ABGnova ABGnhova ABGnhova

Tool product development checklist product ABGnova ABGnhova ABGnhova
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Reviewed by

Reviewed by Tested by Adapted by Reviewed Tested by
active partner active partner i

Adapted by

Tool questionnaire for engaging SMEs KIBERnet KIBERnet KIBERnet

Tool user group segmentation light LINEAR LINEAR LINEAR -‘

Wunsiedel
Utility **

Tool web based energyi

Table 3 Overview of tool and guideline validation status, source: the S3C consortium




2.Approach to active partner tests

The S3C project consortium developed guidelines and tmaded on best practice aisab and testethem in
cooperation witfother demonstration projects or utilities to further improve them. Howevenubkement
procesdor thefiactive partney, i.e. projects that could test the S3C guidance, had to be adjusted over the course
of theproject anccomplemented with further activities to ensure a thorough validation of the guidelines and
tools.

While the project was progressirthe consortitn had to broaden the approach for testing the todilétto
several reasons.

The original apprachforesawto test the tools and guidelines only by fframily of Projectsé (FoP) in fact the

test keds of other R&D projectsThesewere tointegrate the tools and guidelines into tr@igagement strategies

to improve their programs and introduce new means and methods for the user participation in active demand side
management and in energy efficiency of the overall electricity system.

Many activepartners with adequate and functional test beds were chog@runup of the projectMany of
them signed a Letter Of Intent (LOI) to confirm their willingness to particigedditional test sites and partners
who were willing to cooperate and test the means outlined in the guideline have been selecteagaudireng
WP 2.

The implementation of the tools and guidelimess supposed tollow a strict PDCA (plando-checkact) cycle.
The implementation of the PDCA cycle into the project design is illustrated in the foll&ignge2.

Steps of the work plan for testing the tools and guidelines with active partners (PDCA cycle):
(1) To assess experiences with or plan for customer involvemedrdraate revision / action plan

(2) To implement revised / improved means (in the first round without assistance from the S3C team,
further turns with coaching)

(3) After 3/6 months pilot team and S3C team to perform an audit to

a. Assess if guideie and tools provided were comprehensive enough and easy to use
b. Check results of the first phase of the fitddt

(4) To decide about continuation of the tests

(5) To create a new 3#@onth plan for the implementation of the customer involvemesehain the field
and go to

investigating and
assessing success
factors

y

developi ideli assessing guidelines
WP 4 SNE c:)r::gtgg:se e and decidinga
workplan

!

WP 3 setting up the test scenario and gaining first
experience with customer involvement

providing guidelines implementing new
mmmmmd and toolstopilot [EEMMEEEEEEEE'Y |tcryention using guideline
partner and tools
improving guideline WP 4 WP 5 developing new
and tools intervention plan
N i i
analysing experiences i analysing experiences
and deriving an ~ cooperation and deciding on

improvement plan > actions to take

Figure 2: Action flow to implement PDCA in WP4 and WP5

The envisage®DCA cycles in WP5 was to provideedback for the toolkit after each auditdathe tools and
guidelines were tbe updated and/or extended to better fit the practice and improve usability:
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1 Improvement of the interactivity of the toolkit website (e.g. by introducing feedback loops and
opportunities for content rating)

1 Integration of additional guidelines and todii#l sinder development and/or tailored to the
needs of the respective active pilots

1 Improvement of individual guidelines and tools according to the PDCA cycles followed in
WP5

1 Finalization of the interactive toolkit for end user involvement

However, wherthe S3C consortium startéalinvolve active partners, it soon became apparent that the approach
could not be im@merned as plannedrhe biggest challenges countering the implementation of the initial model
were

- scarceime and resourcen th active paner projecton the one hand side
- and little flexibility andneeds for securitin project plans on the other hand side.

The initial approach was too tim@nsumingor the partner projects to accomodat¢hether it is a utility and
commerciallyoriented project or nationally or European funded RD&D projeicinovation projects are mostly

on a very tight (time) budget for very good reasons. Funding has to be approved based on approved time plans
and project plans, which can only be changed to littleréxar great costs after approvehe consortium

decided to not exclusively work with funded R&D projects, but to engage utilities and initiatef tésts

guidelines and toolas well. In fact, experiences from working with R&D projects and experiatioes by
commercial and development interests of utilities complement each dtheever, the issue resulting from

time and availability constraints also applied to the utility driven active partner tests.

Constant prescheduling of workshogscludingdifferent work package leaders and decision makers proved to
be of little successThe needs of theespectivepartner companies and/or consoitigolved differed strongly

with regard to their development and test topics, their project phase and restnamngls: Every interaction
process with the respective partnbasl to be tailored to the specific situation to enable a successful
involvement

As a result, the different consortium members took the lead in involving different partners. The consortium
members built a steady contact point for individual partners and developed the collaboration with the active
partnersdased on thieavailability and needs. They were supported by the other consortium members, especially
those that drafted the guidelinesdaools that were tested in their initiatives, as neededdiffezent

involvement processes are described in the case stndieslually in chapter.

In fact, the collaboratiorand the tests were carried outiconstant, flexible and iterative processes tailored to
the availability and needs of the projects and utilities that wanted to work with the S3C toolkit and consortium.

While the involvement and intaction with the active partner projects and utilities became more flexible, the
consortium ensured that the output from the collaborations remained comparable by setting tgiraictensd
interview and a survey template that recorded

- why the tools/guidlines were implemented,

- how they were implemented,

- how they were rated and what impact they created,

- how they could be improved based on the experience gathered in the test.

These interviews and surveys together with the ongoing collaboration served as the basis for the case studies that
can be found in chaptdrin this deliverable.

Thefeedback of the active partisavas collected andtilised to improve the quality and usability of the
guidelines and tools on the hand side. The impact that was created in the active partner iniiatdescribed
as well to be included as best giiee examples in the tools and guidelines.

The adapted approach ensured that 14 active partner initiatives could be carried out that served to test a majority
of the guidelines and tools contained on the toolkit website.
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33 High | evethcrgearmatimesrol vement and tests
guidelines

The active part of the S3C Family of Project was constituted by a group of very heterogenous projects.

The investigated projects include a wide varigt smart energy projects inddfferent Europeagountries,
stretching fronSweden to Portugal and from the BelgitorSlovenia, with many differences with respect to
project goals, project design, target groups, tested interaction schemes, etc.

Member State Active partner project Partner/Reviewing Utility

Austria HiT

Belgium LINEAR

Denmark Insero Live Labs

Germany ABGnova and mainovaviunicipal Utiliy
Wunsiedel (Stadtwerke Wunsiedel)

Netherlands Amsterdam Smart City Alliander

Portugal InovGrid and InovCity EDP

Slowenia SPEU, KIBERNET

Sweden UppSol2020 SalaHeby

Switzerland Municipal Utility St.Gallen (Sankt Galler
Stadtwerke)

Table 4 Geographical distribution of S3C active partners, source: the S3C consortium

Thetypes of customers targeted in the active prajetatives strongly differsSome initiatives (St.Gallen,
SPEU, Kibernet, ABGnova) targeted commercial customers, but most focused on residential customers (HiT,
LINEAR, Insero Live Labs, AmsterdaSmart City, the InovGrid initiatives, UppSol 2020, Skiaby).

The amount of endisersmpactd by the initiativeis also vastly different among the projects dealing with
residential customers. From the Mooi Wildeman project within Amsterdam Smart City that focused on just one
singular neighbourhootb theGamification initiative in Alcochete carried out within InovGrid that affected and
targeted more than 13.000 customers, different types esaesple sizes have been included as S3C active
partners.

Customer segments represented in the-fiedts diffeed as well.

Mooi Wildeman, carried out within Amsterdam Smart City, as well as Insero Live Labs tested socially
challenged neighburhoods and regions that are usually not considered early ddopteast technolgies. The
gamification initiative carried wt within InovGrid mostly focused on young, tesavvy people, while the

LINEAR project mostly counted early adopters as its participants. HiT focuses on intergenerational living and
applid its smart home technologies in an apartment complex that hasebtehome to a very heterogenous
group of people.

The support for the Saldeby project and AGBnova only affected customers indirectly, asiteetdupport

was given to product developers and/ researchers developing a new produc or ervice forthe utilit
customers.The S3C consortium provided the partners with tools and uidelines to facilitate their strategy and
benchmark them to best practice examples.

Some projects were designed from a-timpvn perspective (what services can the increased flexibilgpergy

end users offer to energy market participants, e.g. lowering peak dereandANEAR, SPEUHIT), whereas

other projects took the perspective of the end user as the starting point (what new products and services can
deliver added value to the@niser? e.g. Amsterdam Smart City , St. Gallen, InovGrid Stakeholder and
Gamification initiative.

While HiT, LINEAR, Insero Live Labs, InovGrid, Upp®020, KIBERNET and Salblebywere at least partly
funded from national or European development, enéngpvation or research funds, the initiatives carried out
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with ABGnova, Amsterdam Smart City and the St. Gallen utility are bettpmrojects funded by the involved
utilities and other entities. Interestingly, these initiatives focused less on abs$esntch questions, but had very
concrete purposes da#y linked to product developmeand/or to bringng in customers closer to their utilites.

The active partner initiativedsa differed in terms of the project phases they were in when they were
approached by the S3C consortium #mel project phases during which the S3C consortium could eventually
collaborate with them (see tablable5).

Orientation Design Phase Rollout Phase Test Phase Evaluation Phase
Phase
Municipal Utiliy | ABGnova and HIT Insero Live Labs LINEAR
Wunsiedel mainova .
(Stadtwerke Kibernet UppSol 2020
Wunsiedel) Mooi Wildeman (Amsterdam Smart Cjty
Alliander ] ] -
InovGrid and InovCity (all four initiatives)
EDP
Municipal Utility | SalaHeby SPEU
St.Gallen (Sankt
Galler
Stadtwerke)

Table 5 Project Phases during which the active partner initiatives collaborated with S3C, source: the S3C
consortium

While utilities that were willing to review S3C guidelines and add their own insights were mostly in a general
orientation process before startiogt further or completely new initiatives, most of the initiatives on customer
engagement launched in collaboration with S3C started in the design phase. However, the examples of HiT,
SPEU, Insero Live LabKibernet, LINEAR and UppSol 2020 indicate tipabjects and utilities can also benefit
from the S3C toolkit in later stages of a project to complement already implemented or planned approaches.

The aforementioned characteristics of the active partner initiatives clarifydiufinitive quantitatvely
significantresults can be deduced from the active partner initiatives on the most successful ways to engage
customersNo initiative implemented in S3Ceven if they were based on the same guideline such as the test in
St.Gallen and Mai Wildemani equal each other. Each initiative wasdaitade for its context.

One issue not touching upon the usability of the to@ldontent, but relating to readabildnd understandablity
is related to the different target groups of the S3C toolkit. The camsonas worked with pratitioners in
utilities and researches as well as regional developers alike in the test initiatives.

The expectations of these groups with respect to whaidaline or tool should look like differ strongly.While
researchers favoulescientific language, exact and exhaustive descriptions in many cases, practitioners focused
oneasy to understand stbéy-step descriptions. To overcome this challenge, the second version of the tools and
guidelines are completely alike in structure arglude information targeted tath audiences. While

practitioners can easiliy skip the background and further reading section to focus on the instructiof&/irathe

you need to d& andfiDo& and dofisd-sections, researchers have further reference material and a personal
notebook that offers the results from previous work packages on theory and prior best practice in an easy to use
fashion. That way, a balance between the different target groups coadtiibeed.

Regarding the content of the tools and guidelires charater of the guidelines imstructing They supported

the active partner® make informed decisions and plan processes while taking into account the own context and
target groups. Thguidelines were often referred to as a introductions of how to set up a process or inspiration
on how to improve an existing process. They help to doublecheck ideas and expand ideas or align them with
other best practice examples.

The findings further pot to a previous insighfiOne size does not fit allS3C does not deliver an answer to the
guestionfiwhat is the most successful customer engagement statEpause the most successful engagement
strategy differs from utility to utility and projead project due to different contexts and challenges. Instead, the

S3C guidance points to methods and processes that help utilities and projects to learn about the people they seek
to approach and to keep their customers in the center of attémtidifferent challenes and project phases

This deliverable details best practice exampiefoim of case studies from thetive partners that have
implemented the S3C guidance together with the consortium in their initiatives. These case studies serve as
further inspiration to develop deeper and broader insights. The consortium succeeded in connecting the tests to
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the opportunities and pitfalls that were identified in the analysis in D3.4. Especially the opportunities and pitfalls
identified could all be addresd together with active partner projects and utilites. Thus, new best practice
examples on these promising approaches have become available and can further the development of innovative
activation and engagement approaches. The examples created witlpacttiee projects and utilities have been

fed back into the redrafting process of the tools and guidelines. The guidelines, in fact, now include first hand
experiences created byplyingthem.

Reminderfrom D3.4: The pitfalls andpportunities of activend user engagement

Pitfalls of active end user engagement

i

Non-viable business cases for end users.

A number of evaluated projects refer to the creation of business models as one of their project
objectives, but there are virtually no indications thase business models turned out to be

economically attractive. Thus, for the vast majority of projects, the business case for pricing schemes
seems not to be very viable. Generally, the price spread between high and low peaks is too small to be a
valid (financial) incentive for participants, and for DSOs they&mflect economic reality. Without

the development of solid business models for residential and commercial consumscsléutbllout is

not likely to be feasible.

On-going technical problemand unreliable technology.

Approximately 40% of the investigated case studies reported technical problems that caused delays in
the installation phase and/or the execution phase to such an extent that it had negative impacts on the
engagement of end usehs.several projects, this resulted in a loss of engagement or even a drop out of
participants. In these cases, it became evident that it is a tough challenge to repair a damaged reputation.
Hence, the importance of adequate expectation management comiimatlowing time for a phased

roll-out, with thorough testing and troubleshooting among friendly users, should not be underestimated.

Inadequate expectation management.

Expectation management is of key importance to keep end users committed and drgghged,

regarding the outcome dimension (technology, products and services) and the process dimension. For
instance, if the design of the equipment does not meet enld espectations, e.g. because it is very big

or aesthetically unattractive, the end usgght refuse it. On the process dimension, a long waiting

period until the actual instalment of the equipment, as well as malfunctioning equipment has shown to
be a disappointing factor for end user participants.

Engaging end users without sharing decisigower.

A potential barrier for engagement of end users in active demand projects lies in the actual opportunities
for end users to influence the design of specific aspects in the project (e.g. project communication,
service concepts, procedures). Gergtilere should be some leeway for end users to bring up ideas

and take initiatives within the project, without putting the project goals, the research design and the time
planning at risk. In this respect, a traafé needs to be made by project manadptsveen active

participation and empowerment of end users and staying in control of the project.

Opportunities

i

Reinforce the end user perspective in the project design.

Large scale smart energy innovations are only likely to succeed if they managettm ddaveryday

social practices of end users. A vital challenge for future smart grid developments is to design projects
in such a way that the end user perspective cannot be overlooked. This implies to underscore the sense
of place, to achieve a senseownership and to provide added value for the end userdsvnat for

them?

Develop viable business models.

The absence of obvious, viable business cases is one clear barrier for active end user engagement in
smart grids. Therefore the challenged&velop economically solid smart grid business models should

be high on the agenda of energy companies, because an engaged end user is the kiyro long
success of the smart grid.

Co-creation.

A promising way in which products or services can besdjuto fit the wishes of the participants and
thus improve its chance of successful use, is by applyirgeation with end users. Although it might

be difficult for them to voice what they want, it is possible to gain very valuable feedback from the end
users about the proposed product or service whemeaiion methods are applied adequately. Products
and services rooted in @veation are more likely to succeed in future-mlt of smart grid

infrastructures, as their added value for the end useoiis evident.
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U  Gamification.
A rather novel and nemtrusive way to engage with end users and simultaneously collect data is to
incorporate gamification in products and services or in research and development activities. The
experiences with gaming intexdes and competitive elements in the case studies are promising and
inspiring, both in terms of engaging end users in the project and in terms of outcomes. However, a
challenge regarding gamification is to capture the interest and attention of end tisedsyg run.

U Roll out smart grids towards the general public.
In many case studies, the end user base consisted of friendly users and energy insiders. However, the
opinions and insights into consumer behaviour detected in these projects can rarekidered
representative and be used as reference when interacting with the general public. Since many business
cases will only become viable if there is a large enough customer base, gaining better understanding of
the needs, expectations and concernb®feneral public is a precondition for future expansion of
smart grid infrastructures.

U Develop novel stakeholder coalitions.
The case studies show that the current generation of smart grid projects is predominantly run by the
disual suspecidrom the errgy business. In order to introduce smart grids to the general public, novel
stakeholder coalitions with stronger societal involvement are indispensable. A few projects successfully
managed to involve civil society stakeholders. To better connect witlidayesocial practices of end
users, it is recommended to establish such coalitions with civil society and othenergy
stakeholders.

U Connect smart grids to smart cities, smartitig and sustainable lifestyles.
The smart grid is a very abstract coriciyat focuses on thow interest topibelectricity. Coupling the
topic with other thematic areas that are known to raise more interest and appear less abstract is a
promising strategy to overcome obstacles such as false perceptions or no percegiliohiseatfore, it
is vital to explain the interconnectedness between topics such as smart grids, smart cities, smart
mobility and sustainable lifestyles to unaware end users.

U Develop an overarching storyline to achieve a sense of urgency about smag. grid
For the future expansion of smart grid infrastructures, it can be beneficial to create a consciousness
about the unsustainability of the contemporary energy system. When the advantages of renewable
energies and of smart grids are in the foregroundusats may be more likely to adopt a sense of
urgency that increases their motivation to participate actively. An easily understandable, overarching
storyline can be helpful to educate end users and to improve their energy awareness, which can lead to a
stronger motivation to act accordingly.

Table6 andTable7 relate the initiatives carried out in the active partner initiatives to the
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Reinforce Develop Co- Gamification Roll out Develop Connect Develop an
the end user viable creation smart novel smart grids overarching
perspective business grids stakeholder to smart storyline to
in the models towards coalitions cities, smart achieve a
project the livingand  sense of

design general sustainable urgency

public N{ESWES about smart

grids

ABGnova and mainova

GL: innovative product development
T: Product development checklist customer

T: Product development checklist marketing strategy
T: Product development checklist product

T: Product development checklist cooperation

HIT

GL: Making leaflets to educate the customers

GL: Develop FAQs to assist the support staff

T: Collecting FAQs during the installation process

INSEREO Live Lab
GL: Engaging people through telling stories

GL: Collection of survey questions for smart grid evaluation

KIBERNET

GL: Introducing demand side management to SMEs




Reinforce Develop Co- Gamification Roll out Develop Connect Develop an
the end user viable creation smart novel smart grids overarching
perspective business grids stakeholder to smart storyline to

in the models towards coalitions cities, smart achieve a

project the livingand  sense of

design general sustainable urgency

public N{ESWES about smart
grids

T: Questionnaire for engaging SMEs

II

T: How to estimate your load shifting potential

GL: How to create a consumption baseline

GL: Using flexibility manually or automatically

GL: How to monitor demand response performance
GL: KPIs for energy consumption effects

GL: Designing a dynamic tariff

GL: Bonus & malus i changing behaviour with rewards and
penalties

GL: Testing tariff schemes in a pilot context

GL: Choosing and combining monetary and noAamonetary
incentives

GL: Choosing from different types of monetary incentives

GL: Choosing from different types of non-monetary incentives S

SPEU

GL: How to make energy visible through feedback

GL: User-centred KPlIs for the evaluation of smart grids

GL: KPlIs for energy consumption effects

N
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Reinforce Develop Co- Gamification Roll out Develop Connect Develop an

the end user viable creation smart novel smart grids overarching

perspective business grids stakeholder to smart storyline to

in the models towards coalitions cities, smart achieve a

project the livingand  sense of

design general sustainable urgency
public N{ESWES about smart

grids

LINEAR

GL: User-centred KPlIs for the evaluation of smart grids

GL and T: Using segmentation to better target user groups

Mooi Wildeman
Co-creation - collaborating to develop smart energy solutions
Sala Heby

GL: Bonus & malus i changing behaviour with rewards and
penalties

GL: Motivating consumers with social comparison and
competition

GL: Gamification - making energy fun

GL: How personal goals can motivate behavioural change
GL and T: Using segmentation to better target user groups
GL: Designing a dynamic tariff

GL: Choosing and combining monetary and noamonetary
incentives

GL: Choosing from different types of monetary incentives

GL: Choosing from different types of nonmonetary incentives
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Reinforce Develop Co- Gamification Roll out Develop Connect Develop an

the end user viable creation smart novel smart grids overarching

perspective business grids stakeholder to smart storyline to

in the models towards coalitions cities, smart achieve a

project the livingand  sense of

design general sustainable urgency
public N{ESWES about smart

grids

UppSo0l2020

GL: Co-creation - collaborating to develop smart energy
solutions

GL: Learning about target groups

GL: How to improve you smart energy projectthrough check
ups

GL: Self-assessment to create a reflecting team culture

InovGrid Energy management

GL: How to make energy visible through feedback

GL: Smart meter monitoring and controlling functionalities

GL: Introducing smart appliances

InovGrid Meter installation

GL: Training installers

GL: Develop FAQs to assist the supporstaff

T: Collecting FAQs during the installation process

InovGrid Stakeholder engagement

2
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Reinforce Develop Co- Gamification Roll out Develop Connect Develop an

the end user viable creation smart novel smart grids overarching

perspective business grids stakeholder to smart storyline to

in the models towards coalitions cities, smart achieve a

project the livingand  sense of
general sustainable urgency
public N{ESWES about smart

grids

GL: How to identify regional stakeholders

InovGrid Gamification

GL: Gamification - making energy fun
GL: How personal goals can motivate behavioural change

GL: Motivating consumers with social comparison and
competition

GL: Co-creation - collaborating to develop smart energy x
solutions

Table 6 The active partner initiatives and how they relate to the opportunities of active endser engagement, source: the S3C consortium
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Non-viable
business cases fo
end users
On-going technica
problems and
unreliable
Inadequate
expectation
management
Engaging end
users without
room for actual

ABGnova and mainova

GL: innovative product development

T: Product development checklist customer

T: Product development checklist marketing strategy
T: Product development checklist product

T: Product development checklist cooperation

HIT

GL: Making leaflets to educate the customers
GL: Develop FAQs to assist the support staff

T: Collecting FAQs during the installation process

INSEREOQ Live Lab
GL: Engaging people through telling stories

GL: Collection of survey questions for smart grid evaluation

Kibernet

GL: Introducing demand side management to SMEs
T: Questionnaire for engaging SMEs

T: How to estimate your load shifting potential

GL: How to create a consumption baseline

GL: Using flexibility manually or automatically

GL: How to monitor demand response performance
GL: KPlIs for energy consumption effects

GL: Designing a dynamic tariff

GL: Bonus & malus i changing behaviour with rewards and
penalties

GL: Testing tariff schemes in a pilot context

GL: Choosing and combining monetary and noAmonetary
incentives

GL: Choosing from different types of monetary incentives

GL: Choosing from different types of nonmonetary incentives

SPEU

GL: How to make energy visible through feedback

GL: User-centred KPIs for the evaluation of smart grids




Non-viable
On-going technica

business cases fo
problems and
unreliable

end users

Inadequate
expectation
management
Engaging end
users without

GL: KPlIs for energy consumption effects

LINEAR

GL: User-centred KPIs for the evaluation of smart grids

GL and T: Using segmentation to better target user groups

Mooi Wildeman

Co-creation - collaborating to develop smart energy solutions

Sala Heby

GL: Bonus & malus i changing behaviour with rewards and
penalties

GL: Motivating consumers with social comparison and
competition

GL: Gamification - making energy fun

GL: How personal goals can motivate behavioural change
GL and T: Using segmentation to better target usegroups
GL: Designing a dynamic tariff

GL: Choosing and combining monetary and noAamonetary
incentives

GL: Choosing from different types of monetary incentives

GL: Choosing from different types of nonmonetary incentives

UppSol2020

GL: Co-creation - collaborating to develop smart energy
solutions

GL: Learning about target groups

GL: How to improve you smart energy project through check
ups

GL: Self-assessment tareate a reflecting team culture

inovGiid Energy management I N

GL: How to make energy visible through feedback

GL: Smart meter monitoring and controlling functionalities ---

GL: Introducing smart appliances I ]
InovGrid Meter installation --

GL: Training installers

I
GL: Develop FAQs to assist the support staff --
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T: Collecting FAQs during the installation process
InovGrid Stakeholder engagement

GL: How to identify regional stakeholders
InovGrid Gamification

GL: Gamification - making energy fun

Non-viable
business cases fo
end users
On-going technica
problems and
unreliable
Inadequate
expectation
management
Engaging end
users without

GL: How personal goals can motivate behavioural change

GL: Motivating consumers with social comparison and
competition

St Gallen utility

GL: Co-creation - collaborating to develop smart energy
solutions

Table 7 The active partner initiatives and how they relate to avoiding the pitfalls of enduser engagement,
source: the S3C consortium
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4. Case analyses of engaged active pi

4.1 ABGnova and mainovai supporting smart product development

Full project title Utility initiative on developing a new product for SME customers

Website http://www.abgnova.de/

http://www.mainova.de/

https://www.mainova.de/static/de
mainova/downloads/Flyer_Mainova_Lichtaudit 0615.pdf

Funding scheme Not applicable

Tested guidelines

f
f
f
f
f

Guideline innovative product development

Tool: Product development checklist customer

Tool: Product development checklist marketing strategy
Tool: Product development checklist product

Tool: Product development checklist cooperation

Which barriers and opportunities were addressed?

Barriers
1 Nonrviable business cases for end users
1 Inadequate expectation management
Opportunities

1 Develop viablébusiness model
1 Develop novel stakeholder coalitions (within utilities and between utilities and externa
especially local stakeholders)

4.1.1 Introduction to the pilot and impact of S3C

The utility mainova is located in Frankfurt am Main and constitutes btieedargest energy suppliers in

Germany delivering electricity, gas, water and heat. Next to the residential sector, this utility emphasizes its
commercial customer sector. It offers several innovative and smart solutions and services for SMEs and larger
business or industry custorseThe ABG Frankfurt Holding, thargest housing society in Frankfijnearly

50.000 dwelling unifs is another importargtakeholderwhen it comes to energgonsumption) Together,

mainova and ABGnova founded a subsidieajled ABGnova. AGBnov& task is to further maino@mand

ABG Frankfurt Holings knowledge and experience in practice with eneftijgiency and climate protection

efforts, thus, rendering the city more competitive and emaddel for smart energy usaggne of the main tasks
carried out by ABGnova is to design new innovative energy products based on their insights that can then be
launched by mainova.

The ABGnova enables a continuous knowledge transfer on innovative energy topics and helps to spread the
innovation within the region. New results on market requirements, changing legal situations and technical
developments are being researched, compared, implemented into new product ideas and disseminated.

One of the key challenges faced within AB@Gaas to find new products for commercial customers, especially
SMEs.Smart or innovative products beyond the traditional energy supply have been gaining importance for
utilities especially with regards to their commercial customer. Offering \added sevices can increase

customer loyalty and even attract new customers. As commercial customers are considered the low hanging

fruits for the successful and profitable implementation of smart energy products, they are of specific importance.
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SMEs in the contd of this product are considered to be smart customers, making the most of their appliances
and flexibility.

However, the development of products and sengo#sgbeyondoffering new tariffs forfiselling the kwWid the
usual spectrum of tariffs is moréfitult to implement and requires utilities and their partrierexplore new
ways of working togetheiThe main challenge for the S3C project in this case thus consisted in helping
AGBnova and mainova to develop new products targeted to ®ylEstablising a sound process for product
developmenthat maintains a clear focus tiis group of end users

B.A.U.M. Consult, as a representative of the S3C consortium, had been in contact with ABGtharnainova
utility to discuss the potential for collaboratidAfter introductory meetings, the involved consortium partners
and representatives of ABGnova and mainova came to the conclusion to cooperate on the inclusion of SME
customers and structured innovative product development processes.

The senior product deloper atABGnova had already worked on a new enticing product idea for SME
customers that was further developed during the collaboration.

This innovative product is callgilichtaudid (light audit) and was supported in its development and launch with

S3C guidancenamely by the guideline and checklist tools on product developeatproduct idea was based

on a new law banning the sales ofcstled HQL:lights! in Germany starting iMay 2015. HQLIights are

mostly used by industrial and commercial energy users in e.g. large production haiésldangd lots. The light

audits helps SME users to address the new situation and find new, smart and efficient solutions based on an audit
senice offered by the utilityln return, the utility can increase customer loyalty by offering this new services and
generates new revenuggure3 shows the brochurhat was developed for the new product and distributed

among SMEs in the Rheidain area, the supply region of mainova.

Lichtaudit.
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Figure 3: Product Flyer for the mainove Light Audit, which was developed on the S3C product
developmentguidance, source: mainova 2015

Product development processes within utilities have been focused on optimizingriithses relating to

energy deliveriedNew services and products going beyond the delivery of different typaeeay require new
proceses within the utilities that are striving to offer them. These processes are in stark contrast to the
optimisation of tariff arrangemestas the processes are rarely defined and the competencies and knowledge to
clarify what the introduction of an innotirge product requires and entails are distributed among different
departments in utilities. The S3C consort@main task was to find a structured process description that could

1 High-pressure mercuryapor lamps (HQL) enable highly efficient lighting systems especially for commercial
users.
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help to drive the new SMientred product to iteunch and ensuring that thastomer perspective in the
development and focus on needs of SMEs did not get lost.

The cooperatiobetweerS3C mainova and ABGnovinok place in workshops and folleup processes. After

the introduction and decision phasgprmation on involving an@éngaging SMEs in a smart energy context

were presented to the representatives of ABGnova and mainova based on the resui3@détigerables 3.1

and 3.4The insights underscored the finding that the findioge size does not fit alhlso relatesa SMEs,

who can deviate very strongly in their experiences and awareness of new energy pliodwszsond stephe
guidancéor the organisation of innovative product development within utilities was presented and tised by
participantf the workslop representing product developers and sales employees of the utility and the

innovation agencyin this workshop, the utility/innovation team was supported in organising the information
exchange proposed by the guideline by a senior business consualtarthé& S3C team. Together, the assembled

team could flesh out important questions regarding the new product in terms of questions regarding the customer
and the product design as suthe checklist tool on customers was of particular importance, asrésses the

needs of the actual target grougighe new product. Going through the questions in the checklists exposes
knowledge gaps about these needs that can be filled during the development process and tailor the design to what
SMEs or other targetezlistomers actually require.

After thefirst workshop concludedhe senior product developer on thartecontinued to uséhe guidance and
checklist tools to further organise the bilateral cooperation between different department within ABGnova and
maino\wa up to the launch of the new prodictMay 2015

Remaining in contact, the product development guidelimechecklist were adapted based on the user feedback
of ABGnovaThe concept is how available as the guidefiDeveloping new smart energy servieasl products
in a utility environmend and in form of four corresponding checklist tools.

The main learningn the feedback phase after the tgas to include two ways of implementing the guidance
with slightly different aims and prospecie fiseriesof workshops-optionis to raise awareness for

complexities andnterdependencies within utilities during the product development process, while the bilateral
process carried out in a steady exchange between main product developers and the knowleglge rsfaais

in the utility is geared towards the actual launch preparation of a pr&hihtoptions are described in the
guideline. The checklists are found as exti@ls, in which the users can make notes and find clogestions

that should definitelype answered to prepare the product idea to a point that renders it ready for approval and
later launch.

The test and cooperation with ABGnova and mainova indicate that organisational aspects that not just
knowledge building or careational aspects areyk® putting the user in the center of future energy services

and products. The organisational structures to create future energy products and services have to be adapt as
well. Crossdepartment and crog®mpany collaborations will gain importance.

4.1.2 Timeline of collaboration with S3C

Responsible S3C

partner
Date and type of Contact person Description and outcome
activity
September 201#% innovation manager | A continuous conatact was established with innovatio
November2014 at mainova and managers and other representatives at ABGnova and
representatives of mainova.Together, a date for a scoping workshop for
ABGnova collaboration possibilities was decided upon.
Information and Furthermore, the decision was takenniplement the
introduction process collaboration via mainov@a innovation agency
ABGnova.
November 28, 2014 innovation manager | The scope of the S3C activities aguidance to the
at mainova and contact points at ABGnovand mainovan a workshop.

(scoping workshop for
collaboration between
S3C and
ABGnova/mainova)

representatives of It was decidedo involve S3C for innovative product
ABGnhova development measures in the field of smart new prod
and services for SMEs.

December 201% S3C team The S3C team within B.A.U.M. Consult involved senig
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February 2015

Confirmation process
ard planning phase

experts in product development and sales and clarifie
date for a workshofo implenent guidance and advice
with mainova/ABGnova.

February #, 2015

workshop on innovative
product development for
SMEs

S3C team, innovatior
managerand sales
experts from mainove
utility and ABGnova

The workshop was conductethe utility representatives
wereadvised the presenn product development and
SMEs behavioural findings bad orprevious findings
of S3C.Thefirst steps of a product development
workshop(as delineated in the tools and guidelingsje
implementedor theproduct introduced by the
participants from ABGnova and mainova, an intelliger
lighting audits for SMEs.

Felruary 2015

innovation manager
at mainova and
representatives of
ABGnova

In the aftermath of the workshathe guidance on
innovative product development as opposed to traditi
product development in utilities together with checklis
was handedver tothe responsible parties at
mainova/ABGnovdo build the further development an
launch process for the new SME product on the
guidance.

Marchi May 2015

innovation manager
at mainova and
representatives of
ABGnovaand S3C
team

Theguidance from the guadine and checklistto further
the product development for his light audit product for
SMEswere implementedContinuous contact with the
S3C project team.

May 11" 2015

innovation manager
at mainova and
representatives of
ABGnovaand S3C
team

A reviewinterview on the implemented guideline and
checklists took plactclarfiy their impact and find
optimisation potential.

May 1 July 2015

S3C team

Reworking of tools and guidelines based on
recommendations by ABGnova and mainova process
Approval for finalised versions by active partner.

4.1.3 Overview of tools and guidelines provided to ABGnova

Guidelines/tools Reviewed | tested adapted Start First audit
received for

implement

ation
Guideline: innovative Yes Yes Yes February | May?2015 | May 2015
product development 2015
Tool: Product Yes Yes Yes February | May 2015 | May 2015
development checklist 2015
customer
Tool: Product Yes Yes Yes February | May 2015 | May 2015
development checklist 2015
product
Tool: Product Yes Yes Yes February | May 2015 | May 2015
development checklist 2015
marketing strategy
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Guidelines/tools Reviewed | tested adapted Start First audit End
received for

implement

ation
Tool: Product Yes Yes Yes February | May 2015 | May 2015
development checklist 2015
cooperation

4.1.4 Implementation of S3C guidelines and tools and suggestions for improvement

Guideline: Innovative Product Development + ToolsiProduct development checklist customay, fiProduct
development list producd, fiProduct development checklist cooperatiorssand fiProduct development
checklist marketing strategyo

Why was the tool/guidelinenplemented?

ABGnova develops new products and servioceshe utility mainovaOne of the main challenges fiie utility

is to maintain their commercial users, especially SMEs, and gain new ones. In fact, one of their most significant
information requestwas to learn about drivers and obstacles in involving SMEs in smart energy products on the
one hand side and to find a structured process for innovative product development on the other tratd side
involves different stakeholders in tddferent depaments of thewo companies

In fact, the advice in the guideline and the practical tipps in the checklists were used to further delineate and
develop the product light audit

How were the guideline and the tools implemented?

The guidance from the guitilge and the checklists tools were implemented in the workshop in February with
support from the S3C experts. Afterwards, the guidance was made available to the senior product developer, who
implemented the checklist tools as a constant reminder and &eddgtk options to further guide the product
development process of thiight audit process to its launch in May 2015.

Suggestions for improvemenby Bernd  Suggestion Reason for decision

Utesch, ABGnova implemented

The fact that people with vedjfferent Yes In thefiwhat you need to desection, the
roles and responsibilities become involve requirement to learn as much about the
in product development, the more competencies and knowledge carriers to
differentiated and innovative the project | involved is clearly explained. The search
should be clarified. Depending on the for allies within the utility is one of the
product to be developed, the size of the first steps explained.

group that has to be involved can grow.

The point in time atvhich the advice Yes While product development processes ¢
within the guideline is best implemented greatly differ and it is thus very difficult tg
should be explained. pinpoint the exact point in time, during

which the advice of the guideline and
checkists should be implemented, the
guideline includes the advice to start
implementing the advice as soon as
possible, i.e. after the first product idea h
formed and can be presented to others i

basic form.
The guideline should highliglhatthe Yes The guidance not includes advice on
clarification requirements between including extra time that can be used to
different departments can delay the over accommodate delays due to unanticipate
product development and launch proces; needdor clarificaton in different

departments or the unavailability of certa
information necessary to make a decisio
on the further development or launch of
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the product.

The guidance should include the hint tha
it cannot be implemented in just one
workshop. It shoulde explained that it is
eithera series of workshops or a
continuous exchanges between multiple
knowledge carriers throughout the utility,

The two different options should be
explained clearly and a best practice
example could to illustrate how the

processs can be shaped.

Yes

The AWhat yosecton ie theal
guideline nowreflects the two different
processes and highlights the need for an
extended time frame, during which the
process is implemented. The process at
ABGnova was included as a bestgiiee
section.
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4.2 HIT - Buildings as interactive smart grid participants

Full project title fiH&user alsnteraktiveT eilnehmer im Smart Gri

ABuildings as interactive smart grid participants

Website http://www.smartgridssalzburg.at/forschungsfelder/kunded-gebaeude/hit/

http://www.rosazukunft.at/

Funding scheme This project is funded by th@ustrian climate and energy fuaehd is executed in
the framework of the programnfill EUE ENERGIEN 2026.

Funded by théSmart Grids Mdellregion Salzburgy

Partners within the project are:

Salzburg Wohnbau GmbH

Salzburg AG

Siemens AG Osterreich

AIT Austrian Institute of Technology, TU Wien, CURE und Fichtner

Tested guidelines

1 Guideline: Making leaflets to educate the customers
1 Guideline: Develop FAQs to assist the support staff
1 Tool: Collecting FAQs during the installation process

Which barriers and opportunities were addressed?

Barriers
I Ongoing technical problems and unreliable technology
1 Inadequate expectation management

Opportunities

1 Reinforce the end user perspective in the project design
1 Co-creation
1 Roll out smart grids towards the general public

4.2.1 Introduction to the pilot and impact of S3C

HIT is a Smart Grid housing project located in the City of Salzburg. The abbreviation HiT stafidadser als
interaktive Teilnehmer im Smart GodfBuildings as interactive smart grid participantand refers to the smart
integration of houses inthié energy grid.

The project deployed and investigatetiroad range of Smart Grid technologies withireavly builthousing

complex. The project is trying to find the optimal interaction between a smartdmarits inhabitants

embeddedn a smarhousirg complex. The main research aspects of the project aréniseaction and energy
feedback (persuasive technologies), the integration of home automation technologies, the use of dynamic fake
tariffs and the combination of different Smart Grid applianéeiglitionally to these aspects, the project

integrates social aspects with a crkgsserational living concept and a sustainable mobility concept vaén e
sharing.

HIT is a flagship project of theSmartGrids Modellregion Salzbuygnd consistof two pmjects: theHiT -
planning and constructigrproject and théHiT - accompanying resear@hVhile the first one builds the
housing complex, the latter investigates:

1 the potentials of smart housing for Smart Grids
1 the optimization and development of irgetion and building technologies,
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the influence of persuasive strategies on behaviour,

the barriers for behavioural changes,

the acceptance and usage of new technologies,

and the optimization of housing technologies and interaction technologies.

= =4 —a A

The resit of the accompanying research will be a guideline ferithplementation of Smart Grid realdgusing
estates.

The project differs from other Smart Grid projects, because it does not only pick up one aspect of Smart Grids,
butbuildsawhole new housingrea from scratch equipped with Smart Grid technology.ihtilldes eéSmart

Housing system witDER generation facilitiesThe aim of the project is the evaluation and optimization of this
housing complex regarding the building technology, the enemggumerdexperiencend the energy grid

within a oneyear trial.

The newly built housing complex in Salzburg, with about 130 flats, produces its own heat and electricity with
photovoltaic panels, eollective combinedheatand power(CHP) plant (fired with biogas) and a heat pump.

The building is equipped with a 90m?3 heat storage buffer and a charging station for the electric ¥@hicles.
ensurean active integration of the housing complex into the load management of the grid, the whole system is
conneckd to the district heating system and the electricity grid. Furthermore, it is equipped with an energy
management unit which coordinates the consumption and production of energy and enables the integration of
renewable energy. The heat pump and tharaharging stations are automated demeggponse enabled.

Interaction technologies like the Energy Cockpit (feedback and consumption statistics) and a monthly newsletter
(email or mail) with feedback and consumption data were offered to the residentstéeChasdogies were used

to enable a permanent feedback and interaction with the residents of the housing complex. Feedback is given on
the electricity, water and heat consumption.

35 so calledimonitoring flat® are highly energy efficient and offer difeart technical home automation

solutions to gain energy efficiency and demand response. They are equipped withBart&edthat allows to
switch off many standby devices by pressing just one button), sensors for the room temperature, humidity and
CO; corcentration. An ambient temperature controller enables a central control for the heating of the separate
rooms. These features can be controlled remotely via dogat or with a tablet app. Furthermore the flats are
equipped with a Wattson. This is a coengially marketed ishouse display that gives the customer a-tiead
feedback (Watt and Euro) of their electricity consumption and entiddadentification othe electricity

consumption of individual devices.

A Smart Center App for tablet PC, whichegrates many of the described functionalities into one app was
handed out to the participating households in the monitoring flats. The app on the tablet combines different
functionalities. It shows the forecast for the upcoming energy pacestatistcal and graphical feedback about

the energy consumptian previous periodg-urthermore the application offers access to the home automation
features, to the Energy Cockpit and to thestaaring booking system. With the home automation features the
resicents can define the desired values for the room ambient temperature of the living room and the bed room.
Furthermore the humidity and G©@oncentration of the rooms can be requested. The tableadlso be used

as an irhouse displayfambient scread). With a display holder it can be fixed to a table. This should result in a
permanent confrontation of the inhabitants with the topics energy and energy savings.

But instead of just giving all the technologies to the customer, there is a combination with many social
techniques. In the beginning of the project not only informational material was handed out to the participants, but
there were also energy consultawtso came to every household and explained the functionalities of the

installed devices. For the social interaction of the inhabitants the local Christian social welfare organization is
organizing meetps and round tables for the new neighbourhood.

The poject is integrated into the regional projébtodellregion Salzburywhich aims to develop and test future
energy systems with many Smart Grid components. Hence, the results of former research and technology
projects like Consumer2Grid and Persuasiveeset energy managemeare integrated into the framework of

the project. These findings were used to improve the interaction and feedback technologies. HiT, as the flagship
project of thefiSmart Grid Modellregion Salzbubgtarted in January 2011 and treuking complex, built by

different partners , was finished in autumn 2013. The first residents moved in autumn 2013. The fiéld study
executed by a consortium of different partriestarted in April 2014 andiasfinished in May 2015.

Within a oneyear field test and the optimization of the housing complex, tliasa one year lasting evaluation

of the relation to the energy grids, the housing technology and the residents. The result of this evaluation will be
a guideline for further projects inahtechnology area. The project can hence be seen as a living lab for future
Smart Grid projects.
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For the evaluation of the project, different kinds of data sources will be used. On the one hand quantitative data
like consumption statistics, eficwill be used to analyse the impact on the user behaviour. Quantitative methods
like standardized surveys are used to gain insights into topics like the subjective behaviour, attitudes and values
of the participants. And, of course, sodiemographic charactetiss and the datasage of the Energy Cockpit

are collected and analysed. For the qualitative analysis of the projectsachired interviews, focus groups

and energy diaries are used to learn about the end user. These data are compared forrdiffeseiihg

participants living in the monitoring flats, equipped with all described technologies, will be compared with those
participants who only have access to the Energy Cockpit web interface.

The predecessor project PEEM, dealing with persuasiveagiisgb a passive partner of the S3C project and did
already signed a letter of intent in the qumto the project. Additionally there have been good contacts the S3C
partner B.A.U.M. and the Salzburg AG due to former cooperations.

For the cooperatih asan active partner a workshop with representatives of the Salzburg AG and CURE has
been organized. At the workshop different opportasito support the project with tools and guidelines have

been presented by the S8am. The result of the workshop whe acceptance on the usage of some tailored
S3Ctools in the HiT project. On the other side some of the proposed tools and guidelines have been rejected to
avoid influences on the end user behaviour that are not caused by persuasive technologiestéthtodgeand
guidelines were tailored to the project setting and dealt with gamification, social comparison elements, social
dynamics (regular energy tables, including schools, chalkboards) and the improvement of the support. The
guidelines dealing witkocial dynamics etc. have been rejected by the HiT consortium to avoid additional
disturbances for the maasment of the used persuasive technology on the participants of the project.

The HiT-consortium finally agreed on the usage of two tools:

1. Tool: Making leaflets to educate the customers
2. Tool: Collecting FAQs during the installation process

In cooperation with the energy consultant who lead the energysebing in the monitoring flats the two tools

were adapted to the Hiproject. Both tools aim teelieve and help the support staff. The A5 leaflet ist trying to

fix common problems without contacting the support team and thé@adlecting FAQs during the installation
procesé was designed to ease the collection of questions by the represarahthesitility who have the first
contact with the customer. The goal was to design an easy to use tool for the collection of questions which will
arise in this early first of Smart Grid projects.

Additionally a review of the evaluation concepts has beatuated. But due to the very detailed and elaborated
evaluation concepts there was not much room for improvement. After the development of flmliecting

FAQs during the installation procédhe guidelingiDevelop FAQs tassisthe support stadfhas been

developed to explain the concept and usage of FAQs which is textual connected to Fectpaideline

fiDevelop FAQs tassistthe support staffis therefore a direct result of the evaluation fo the tools.

4.2.2 Timeline of collaboration with S3C

Regonsible S3C
partner

Supporting S3C

partners

Date and type of Contact person Description and outcome

activity

September 2018 Head of e-mail contacts, phone callacilitiating the information
December 2013 accompanying HiT | and learning about the S3C project

research and
executive aBalzburg
Information and DSO

introduction process

December 18, 2013 Head of The S3C tearmet with the HiT represertiges in the
accompanying HiT | Salzburg AG offices to develop a common
research and understanding of the projects and define key areas fo
Workshop executive at Salzburg collaborations.
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DSOand S3C team

December 2018 March
2014

Confirmation process
and planning phase

Head oft he HIiT
accompanying
research, the
installation leacand
involved research
institute and the S3C
team

Due to the late stage in the project development and
implementation and the overall short duration of the
project (March 2014 March 2015), the collaboration
with the S3C project had to be discussed intignséhin
the HIiT consortium, in order to maintain the initial
project planContinuous conference calls served to se
up a plan

April 20147 January
2015

updates on the progress
of the S3C projects

Head oft he HIiT
accompanying
research

E mail contactsphone calls

February 2015 Head oft he HIT Active Parher description for the website
accompanying
research

16.2.15 Head oft he HIT Interview about the evaluation of the tools and guideli

accompanying
research

4.2.3 Overview of tools and guidelines providedo HiT

Guidelines/tools Reviewed | tested adapted Start First audit End
received for

implement

ation
DIN A5 Fridge leaflet Yes No Yes 25.3.2015 | 16.02.2015]| -
(guideline)
Develop FAQs to relievel Yes No Yes 25.3.2015 | 16.02.2015]| -
the support staff
(guideline)
FAQ collector for Yes No Yes 25.3.2015 | 16.02.2015| -
installers (tool
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4.2.4 Implementation of S3C guidelines and tools and suggestions for improvement

Tool: FAQ collector for installers & guideline: Develop FAQs toassistthe support staff
Why was the todmplemented?

The guideline should have been implemented in a very early phase of the project. As part offiregddiT

energy consultants visited the participants of the study to explain them the main features and possibilities of the
installed devicesAs the project deals with the impact of persuasive technologies on humans, there were many
devices that could lead to problems in handling the devices. On the other side the support staff consisted of only
two persons. The collection of customer questi@s one attempt to prepare the support staff and to get early
insights into uprising problems. This was seen as a chance to collect questions and phabtemkl be

integrated in the support process.

Due to changes of the persons who leaded the dansylprocess the tool was not used within the project. The
tool was therefore not tested within the project, but the project officer reviewed them and was interviewed.

How was the toamplemented?

The tool should have been implemented in the early bagjrof the project even before the start of the field

test. The inhabitants of the flats were already moved in and the flats were equipped with home automation
solutions like an ecbutton (tofiturn offo the flat, when leaving), sensors for the room terafpee, humidity

and CQ concentration, an ambient temperature controller for the heating of the separate rooms and a Wattson
(electricity inrthouse display for real time feedback). Additionally a so cdifdart Center Appfor tablets and

a web login weg available for the customers in the 35 monitoring flats. The energy consultants halaito ak

those devices functionalities and at the same timeshould collect the most frequently aslatstomer

questions

Due to changes of the persons viladthe consultancy process the tool was not used within the prégen
alternative way of improving the tool an interview with the project officer about the improvement of the tool was
made. The revised tool was also reviewed by the project officerrtielass the tool was not directly

practically tested the feedback of a practioneer was integrated. This feedback was even more important though
the project officer also led the support staff within during the project.

Suggestions for improvement: Suggesion Reason for decision

implemented
More explanation on how to use the tool| Partly Those information have been integrated
and how to integrate it into the process ¢ into the tool description. An additional
utilities sheet that explains the usage of tha has

been integrated and a supporting guideli
fiTool: FAQ collector for installeshas
been developed to give sufficient suppor

A description about the integration into tk
process of the utility has not been integr:
because it is impossible tovgi concrete
and detailed instructions on this very
specific situation that differs from utility t
utility. But the hint to organize this proce
in an efficient way has been added.

Discuss the ideal point of time for the Yes Within the tool the advice, that the tool h
usage of the collection of FAQs to be used at the beginning of the projec
had to be strengthened.

This has also been integrated into the
guidelinefiTool: FAQ collector for

installers.
Discuss how to handle the additional Yes The handling of the additional workload i
workload forenergy consultants not discussed in detail within the tool.

Therefore we integrated the hint, to keep
mind the additional workload and to find
early a solution for this issue.
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Suggestions for improvement: Suggesibn Reason for decision

implemented

This has also been integrdtmto the
guidelinefiTool: FAQ collector for

installers.
The collection of FAQs will not be Yes This hint is very important and was
finished after the pilot phase, but has to integrated into the tool.

continue.
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Tool: Develop FAQs to relieve the supporstaff
Why was the tool implemented?

Originally the tool was designed to relieve the support team. Based on experiences in other Smart Grid projects
the importance of a good support is vhaigh. Smart Grid projects often affect routines and habits of the
participants. Thereforguestions of understanding wélfise Those questions could deal with the usage and the
functionalities of new devices, like smart meters, tadpgtlication, inRhouse displays as well as questions
concerning the new tariff struoe.

Within the HiT projectthe participantseceiveda free energy consultimgessiorafter they moved into their new
flats. According to the original project desjghis would have beealso the moment, when the participants were
askedregarding theitechnical affinity. The basic idea behind this tool was to use the first covitache end

user with a representative of the utility to collect emerging questibsome people do have the same questions

of understanding, it is very likely, that etts will have the same questions. In the case of the HiT project this

first contact was the one with the energy consultants, but in most smart grid projects the first contact will be the
one with the installer of the smart metgrother technical applicans.

Unfortunately there was a personal change on the side of the energy consultants, which led to the situation, that
the tool was not tested for the energy consulting in the HiT project. As a substitute for the testing interviews with
the project leadewho was alsthe leader of the support teawgre organizedThe improvement of the tools is
therefore based on the feedback given in those interviews.

How was the tool/guideline implemented?

Hence it was originally part of the tofiCollect FAQs taassisthe support staffthe guideline has not been
implemented and tested due to the named reaégrem alternative way of improving the tool an interview with

the project officer about the improvement of the tool was made. The revised tool wavielseddy the

project officer. The feedback of a practioneer was important for the development of the tool. Even more because
the project officer also led the support staff within during the project. The tool was also tested

Suggestions for improvement: Suggestion Reason for decision

implemented
More explanation on how to use the tool| Yes and No This guideline is the direct result to the
and how to integrate it into the process ¢ need for more explanation on the usage
utilities the tool.

A descriptionabout the integration into th
process of the utility has not been integri
because it is impossible to give concrete
and detailed instructions on this very
specific situation that differs from utility t
utility. But the hint to organize this
efficienthas been added.

Discuss the ideal point of time for the Yes The ideal point of time for the usage is th
usage of the collection of FAQs early phase of the project. This
information has been integrated into the
guidelinefiTool: FAQ collector for

installesd.
Discuss how to handle the additional Yes The handling of the additional workload i
workload for energy consultants not discussed in detail within the tool.

Therefore we integrated the hint, to keep
mind the additional workload and to find
early asolution for this issue.

The collection of FAQs will not be Yes This hint is very important and was
finished after the pilot phase, but has to integrated into the guideline.
continue.
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Tool: Making leaflets to educate the customers
Why was the todmplemented?

One of the main problems in recent Smart Grid projects is a lack of support. Many customers are not sure about
the sense of Smart Grid projects and are overburdened with the new devices and technologies that are now part
of their living enviroiment. Therefore many questgarise, that have to be answered by the support staff. To

relieve the support team a leaflet was designed, which contains the most common questions and problems the
customers do have with the new products and sentites® many of the questions could be answered by

those information leaflets, less customers will contact the support team. The leaflet, designed for the HIT project
was adapted to the design of the project and concentrated on different aspects of the &eghpioaht of the

flats. The most common questions should be answer directly by the guidelines. The aim was to ease the usage of
the persuasive technologies that were used in the monitoring flats.

Unfortunately there was a personal change within the girgge that the tool was not practically tested within

the project. Therefore the procedure was changed and the tool was reviewed by the project officer, who was also
in charge for the customer support. Additionally to the review of the first versioe glitleline the revised

version was also reviewed by the project officer.

How was the tool implemented?

The tool should have been implemented in an early phase of the project. It was planned, that either the energy
consultants should deliver the leaflettbat they could be send to the customers in the starting phase of the
project.

Due to the described reason the guideline was not practically tested as planned. Instestd@areview
process with the project officer was done. In this review probesguideline was evaluated as useful and as a
tool that could reduce the workload of the support staff.

Suggestions for improvement: Suggestion Reason for decision

implemented
The most important task for using this to{ Yes The adaptation of the content and the sty
is the adaptation to the contetiittioe of writing to increase theonceof the
project. This task needs more guidance i content by the customer has been
an extra explanation has to be added. improved to maximise the benefit of the

tool.

The partner logos and brand colours Yes The adaptation of the desitm different
(corperate design) have to be adapted fc corporate designs is very important to
every project for this purpose it is increase the use of the tool
necessary to find an easy way to adapt t
design of the FAQ to the companies or
projects corporate design
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4.3 InovGrid and InovCity test sites

Full project title InovGrid

Website www.inovgrid.pt

Funding scheme First Phase National Funding, Second Phase Private DSO Funding

Testedguidelines

Guideline: Motivating consumers with social comparison and competition
Guideline: How to make energy visible through feedback
Guideline: Develop FAQs to assist the support staff

Tool: Collecting FAQs during the installation process

Guideline: Gmification- making energy fun

Guideline: How personal goals can motivate behavioural change
Guideline: Optimizing the meter installation process

Guideline: Smart meter monitoring and controlling functionalities
Guideline: How to identify regionatakeholders

Guideline: Introducing smart appliances

Guideline: Training installers

= =4 -4 8 48 8 8 8 -2 -2 -9

Which barriers and opportunities were addressed?

Barriers
1 Nonviable business cases for end users
1 On-going technical problems and unreliable technology
1 Inadequate expeation management
1 Engaging end users without sharing decision power.
Opportunities

1 Reinforce the end user perspective in the project design

Develop viable business model

Co-creation

Gamification.

Roll out smart grids towards the general public

Developnovel stakeholder coalitions

Connect smart grids to smart cities, smart living and sustainable lifestyles
Develop an overarching storyline to achieve a sense of urgency about smatrt (

= =4 -4 —a A -8 -9

4.3.1 Introduction to the pilot and impact of S3C

The Portuguese distriiah operator, EDP Distribuicdo (EDPD) has bp@neeringhe deployment of the
Smart Grids concept, notably throughlitevGrid project and the InovCity initiative, and has been evaluating
these projectom a technological, social, and economic perfigec

1 InovGrid project: an innovative program designed to addiréssan integrated and holistic
way the evolution towards smarter grids, capable of dealing with the rising number of
distributed energy resources (DER), the provision of detaifledmation to the consumer to
promote their active involvement in energy efficiency, as well as public lighting control, the
integration of the electric vehicle infrastructure and the efficient monitoring of asset condition.

1 InovCity initiative (part oflnovGrid project): The first pilot of the InovGrid project was
launched beforthe expansion to seven additional municipalities and had a specific brand:
InovCity (Evora InovCity) The InovGrid concepivas implemented and evaluaiedhe city
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of Evora, r@resenting diving labdwith more than 35.000 customeBusiness case
assessment methodologies covering the entire value chain of the smart grid e@meept
applied including the evaluation of the addedvalue to communities and society.

Guimaraes
Urban and Cultural Cgptre

Sao Jodo da Madeira
High density of Domestjc and
Lamego
Rural Network

® o
® o ° o o
Marinha Grande [ * o [
Challenging Quality of '_ o * . . .
Service ‘\ ) . . . ‘
Batalha ) °
Challenging Quality of
& inovgri
Evora ’
InovCity ;| .
L ] ° L] Y
[ ] ° [ ] (]
o) [ ] «
Alcochete ° : °

¢Field laboratory of new
technologies

Faro(islands)
Operation
challenge

Figure 4: InovGrid demosites, source: EDP

Since 2012, EDP started a largale pilot to validate communication technology, escalpégations and

ensure integration of multiple suppliers, systems ayuipenent in different locationsith specific social and
economic characteristicafter the first phase of smart grid implementation (the Evora InovCity project) which
resulted in the eployment 0f35.000 smart meters, EDPD installed more than 10(BI®Boxes in seven
InovGrid demo sites. The demo sites had different network characteristics and diffehermiogyfocuspoints

on PRIME, GPRS and RF MESH technologiesvGrid becameraactive partner of S3@ndEDP decided to
test11 tools and guidelines in six of th@test sites. The variety of topics covered by the chosen tools and
guidelines was strong and not all guidelinesand tools were tested in same locations.

InovGrid is a mique active partner within the S3C active partner landsdapéo the variety of guidelines and
tools that could be testefio decideon what toolsandguidelines were to be testétbvGrid followed a different
path than other active partners. Tdexisiors were taken based @nset of meetings with different departments
and different levels of responsibility the DSO structure to decide

a) what were the main learnings that EDPD wanted to extract from the interaction with end users in the
differentpilot sites and what activities needed to be designed to provide this learnings

b) what sets of tooland giidelines from the S3C toolkit would be the most suitableaoy forward
different initiatives, poject management: planning the initiatives rollt,othe different teams and
initiative leads, project governance, etc.

The project team and its counselling committee decided to develop af@et ioftiativesbased on the tools and
guidelines (i.e. projects within the active partner projéw} wout address different issu@sth respecto the
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best engage end users in a smart grid empowered eaergystenand help to validate and improve the S3C
guidance at the same time

Meter installation initiative(tools & guidelines: Meter installation (G);rdining Installers (T); FAQ
during the installation pross (G)). The main goal of this initiative was to optimize the meter
installation process in a way that it would contribute positively to the engagement of theezgdvith

the project. This initiate was testedn five InovGrid demo sites: Parque das Nagdes, Alcochete,
Lamego, Evora and S. Jodo da Madeira and involved reciprocal interaction with 43.000 customers.

Stakeholders engagemdtaols & guidelines: Stakeholders coalition (G); Potentiaéslbn a regional

level (G)). The experience of our project in Evora is an indicator that it is wise and advisable to
collaborate with local stakeholders and involve them with the project in order to take advantage of their
strengths, communication chanmieand links with the community. The initiative Stakeholders
engagement was tested in the following InovGrid demo sites: S. Jodo da Madeira, Alcochete, Lamego
and interaction with more than 42.000 customers.

Specific studieswere developed in more detaibf Alcochete demo sitbased on dth guidelines
fistakeholders coaliti@d andfipotential allies on a regional lewdthat have now been merged into one
guideline calledfiHow to identify regional stakeholdérst a later stagelith in depth interview,
targeted tdhecity hall, school community, local foundation, parigipresentativeand consumers. The
research objectigwereto diagnose and to find ways of generating greater engagement of Alcochete
stakeholders with a smart grid project and soffitbe specific goals were:

1 To understand how the different stakeholder perceive the energy theme, the project and the
initiatives done so far by EDP and S3C in Alcochete

1 To understand stakeholders experience and attitudes towards the project and hee they s
role in it

I To gain access to degree of involvement with the prpject

I To find out their perception about the population attitude and perceptions regarding this
project, and find ways to engage different target groups / segn@nthe Alcochete
population.

Gamification(tools & guidelines: Gamification (G); Goal Setting as an incentive (G); Competition and
social comparison (@) Can a gaming approach turn a lewgagement topisuch agenergyin an
engaging one Can a gaming approach help toaduce energy efficiency or smart grid concepts to the
population and communitie§the gamification initiative was tested in Alcochete and involved more
than 100 players, from around 9.200 domestic customers.

Home Energy Managemer{tools & guidelines: Bduser feedback (G); Smart appliances (G);
Monitoring functionalities (G)). The new energy ecosystem enables the surge of new products &
services. The project decided to study the perceived increased value and the increment in the
engagement of the endars of an energy management system. This initiative was testednatitid

16 home energy management service (BDB:dy¥ customers (Oporto and Lisbpn

Table8 sums up the main characteristics of the InovGrid test sites and relates them to the guidelines and tools
that were tested within the involvement of S3C. Overall, more than 97.000 custothéngtve supply area of
EDPD were impacted by the implementation of the BfBur S3C initiatives.

Table 8 The InovGrid test site characteristics and involvement in S3Qthe testsites in bold letters are the
testsites directly involved in S3C)

Municipality Region |Characteristics Customers Tested T&G

S50 Jodo da Porto - High de_nsny of 10121 Met_er Installation

Madeira Domestic and - Training Installers
Industrial Clients - FAQ during installation

(S3C test bed) process

- Stakeholder€oalition

2re:dy is theEDP Home Energy Management System
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Municipality

Customers

Tested T&G

Region |Characteristics

Potential allies on a regiona
level

Municipality in the

Meter Installation

I(;:;ng?;st bed) Mondego interior zone of the 16 944 Training Installers
country FAQ during installation
Rural network process
Stakeholders Coalition
Potentialallies on a regional
level
. Field lab for new | Meter Installation
g%??:;?be d) Lisbon technologies 1342 Training Installers
Close to Lisbon FAQ during installation
process
Stakeholders Coalition
Potential allies on a regiona
level
Gamification
Goal setting as an incentive
Competition and social
comparison
~ s Field lab for new | Meter Installation
(PL?;gzﬁ)das NagdeLisbon technologies 1342 Training Installers
FAQ during installation
(S3C test bed) process
Enduser feedback
Smart appliances
Monitoring Functionalities
High density of Enduser feedback
Fsoég) test bed) Porto Domestic Clients 10127 Smart appliances
Monitoring Functionalities
. . Pilot Evora MeterInstallation
(ESV??(r:atest bed) Evora InovCity 35 00( Training Installers
(Guadalupe) FAQ during installation
process
Guimaraes North Urban centre with 20 587
strong developme
European Capital
of Culture 2012
Faro (ilhas) South Testing for Island 1214
operation
High operation
costs
. Challenging
Batalha Tejo quality of service 4 201
Marinha Grande [Tejo Chal'lenglng . 21 46¢
quality of service
Total 146 50°

Before summing up the central reults of the four initiatives, it is important to highlight the background of the

InovGrid project and theesults before the S3C initiatives were implemented.
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InovGrid demonstrates Smart Grid conceptigans of integrated management tools that:

=

Improve service quality;

Promote distribution network remote management;

Reduce operating costs;

Promote a moractive role for customers/producers;

Support new commercial services;

Increase energy efficiency;

Exploit the potential of distributed generation (DG);

Enable the integration of electric vehicles charging network;

Promote the environmental sustainabilltyaugh the increase in energy efficiency;
10 Foster the proliferation of micrgeneration;

11. Support the renewal of technologies and the improved exploitation of current capabilities.

©CeNoORr~WN

From historical challenges such as quality of service and operational efficiency, new challereyesrareg
leading to a paradigm shifbr the DSOrole. Those new challenges are

1 renewables and distributed generation;
advanced metering infrastructure;

network and automation and sensoring;
electric vehicle

energy efficiency and new business models
home energy management system

= =4 —a —a A

This change of paradigm required strong intervention on the grid as well as the establishment of a new smart
electrical distributhn system developed by EDPD. This solution will enable stakeholders in the electricity sector
to obtain significant benefits, namely:

1 The consumer/producer will benefit from the increase in the ability to produce energy through
micro-production, while redeing their energy consumption. They will also have access to new
services, new types of pricing and innovative price plans by managing their consumption in
near real time;

1 Retailers can diversify their supply of services and offer new types of pricingeto t
customers, reduce the operational costs of metering as wellaff ant reconnecting;

1 The regulator will enable the creation of better conditions for market development, with
positive implications on the reduction of electricity rates, througtativess to information on
market operation and DSO operating conditions;

1 The distribution grid operator will increase operating efficiency, the reliability of their grids
and can also increase the quality of service in the electricity supply, by optinmizesiments
while reducing their operational costs and their energy losses. It will also allow for the
introduction of improvements in grid operation and in future planning, based on more detailed
information regarding operating conditions;

1 Aggregators, ESOs and upcoming players to the energy ecosystem. A smart grid enabled
energy ecosystem fosters the urge of new players and grants a new scale to existing ones, such
as ESCO companies, since these new actors will be more and more relevant to &stomer
acive participation.

Based on the new paradigm of DSOs, the InovGrid concept is nowadagisas an open platform, based on
public standards. On this platform new tools and services supporting cusidmaisement have been
developed, which allosito empowver consumers to make smart decisions about electricity consumptien.
InovGrid solution and its platform allows both commercial and technical management through the introduction
of accurate billing procedures as well as by using neattirealconsumptio / production data. The new central
system provides an overview of all existing devices, allowing the operation of a truly active network. The bridge
between the SCADA components, EDM applications, and other business systems is carried out at all levels,
allowing optimization of electricity network management, improving the quality of power supplythand
introductionof new features

One of the most promising benefits is the increase in energy efficiency measures. This can be achieved by
encouraging theapplication of sustainable practices in energy consumption. Naturally when a consumer
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becomes a prosumer throuBER systems, the demand for information will grow. The Smart Grid is not only
the response to that demand but can also be a demand trigger.

The evolution from the traditional role for DSO’s into actual challenges transformed the traditional KPI's from
quality of service and operational efficiency to more complex value drivers such as the following:

Table 9: Value drivers of InovGrid solution

Value drives of InovGrid solutions

Value Drives

Efficiency in Consumption reduction
consumption - Peak to nompeak transfer
o - Technical losses - Technical losses reduction
Energy efficiency ) . i . .
Commercial Commercial losseeduction
losses - Energy recovered
- Fraud detection rate
- Efficiency in - O&M costs recution
technical - Meter reading and work orders cost reduct
. o operations - Work order average time reduction
Operations efficiency - )
- Efficiency in
commercial
operations
- Technical quality - Interrupion of supply reduction (duration
. . of service and frequency)
QUELILY @ Eemise - Commercial - Quality of supply
quality of service - Customer satisfaction
. . - Electic vehicle - EVintegration
Emerging technologies . . oo L .
- Micro generation - Increase immicro-generation integration

InovGrid allows a constant involvement of universities and technology companies, boosting research and
development of its business. The relationship with the customer improves, becoming more efficient and open
through real casumption measurement and increasing the effectiveness of responses to various requests.
Improved control over fraudulent and illegal connections is relevant to social equity and the economic and
financial sustainability of the electrical system. FromlItie/City initiative and its best practices we found
evidence that communication and dissemination activities are crucial to obtain the involvement of different
stakeholders including the efuders Some of the initiatives that EDP Distribuicdo conductelthavCity
include:InovCity showroom, the energy bus, the organization of conferences, events and public addressed
sessions as well as the presence in the local press or even the several political and technicabwisitanefr

than 30 nationalities.
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Figure 5: InovCity showroom in Evora, source: EDP

Seeing that EDP had already gained experiences in the InovGrid trial sites and InovCity in particular, the
engagement with the S3C project and the utilisation of the tools andigegjederved the following targets:

12. To enable and promotemore active role for customers, consumers and citizens in smart grid
projects;

13. To promote customers involvement with all the value chain of a smart project;

14. To test the new DSO roles, mainly tih@ta manager, market facilitator and flexibility service;

15. To foster the development of support platforms for new commercial services, based on greater
proximity to the customer.

Portugal - InovGrid?

Qual a primeira cidade a pertencer ao projeto de redes inteligentes em Q

Complete Complete Complete
Quie 1 (10/10) Quiz 3 (010}

Quiz 2 (10/10)

Figure 6: Gamification web platform developed to promote a more active role for customer in a playful
way. This addresses a new challenge for DSOs as data manadetp://www.quiz -s3c.comf source: EDP

Which roledoes the endiserplayin the project?

EDP has been evolving from a concept in which the customer was a user of services defined unilaterally and
unidirectionally, to a customecentric one, focusing not only economical on aspects but also on social and
behavioural fatures. This avargarde model allows a new approach on many aspects, namely, energy
efficiency, CQ reduction and smart consumption patterns that represent, above all, an active ésisteetkfor
information and satisfaction.

In Evora InovCity , the eshusers were involved through three different engagement strategies:

Firstly, explaining to all customers smart meter functions and communicating its benefits on the short and long
run.
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Secondly, testing the use of new products and services that caovizegrvia the smart meter. This involved
around 1,200 domestic customers

Thirdly, in the later stage, trying out and-ceating new products and services. Since interactions with the
utilities have been raised up as an important issue, we testedatlsmlogions (as long as it was possible) with
different interaction schemes/ time periods in 3 small groups of users. This involved around 50 consumers.
The initiatives carried out under the involvement in S3C in the other trial sites were to builtapptbach and

a) doublecheck whether the approaches and actions taken were in line with other European initiatives and best
practices and b) to further develop the approach for the new test sites.

.. EDP developed the inovgrid integrated architecture, focused on customers

participation, while addressing several topics at different network levels...

HV Network MV Network LV Network Customers
MV / LV

VHV / HV HV / MV Substation
Substation T Substation —l.‘_ . f f

Wide Area Network

i Information Storage 5; Active and Intelligent Quality of Service i} 'LV Network GIS EV Charging Energy Efficiency

! Central Systems i ba N
=3 |
A=Y i
i System Integration i: Storage + MV Network Public Lighting Micro Generation  :: New Innovative Tariffs,:
i and Cyber-security i Distributed Automationand i Remote Management Integration roducts and Services :
1 Generation Remote Control i} I -
[ i SN )M) - =
{ A" | g ! Hb T g ¥ A :
i § e - HpP= 3% M b :
Techmcal+CommerC|a| i o e :
........................................................................................................................................................................................................ i

and Management Network Management Lv/MV dispatch and WFM Services
. -
l n ng r'd * EB: EDP Box, installed at customers premises 4
* DTC: Distribution Transformer Controlier, distribuicdo
Smart energy orid Instalied at MV / LV substations

Figure 7: InovGrid innovative pl atform, source: EDP

The results of the initiatives taken by EDP based on the S3C toolkit worked complementary to each other and
created significant impact.

The results of the stakeholder initiative had a direct impact on the gamification initiative. Aapth
stakeholder analysis was carried out. The methods implied by the guideline were furthermore tested and double
checked in several InovGrid test sites. The results of the Alcochete study were directly related to the next
initiative carried out in theestsitei the gamification initiatve.

Stakeholders in Alcochete pointed to the benefits of engaging younger generations in the Smasat @hiditri
sensitising them for responsible energy consumption at the same time. As ,ahesiiist local suppders for
the gamification platform to be developed could alreay be invdlespecially in the school district.

Regarding further results of the stakeholder initiativem the begining it was clear that there ateo different

levels of involvementvith the InovGrid project among stakeholders in Alcochégépending on the information
stakeholders have about the project and the degree of direct contact with EDP. City hall and stakeholders in more
regular and direct contact with EDP retera very pogive and open relationship while otheskowa more
distanced attitude towards smart grid praggect

To inform those stekholders without direct contant and exteneéxséing relationspecific initiativesappealing

to different stakeholder groups weretsup. The interviewed stakeholders referred to these initiatives
implementedas very positive. Especially a smart geixhibitionwasbeing perceived as a way of recognition of
the Alcochete community and it is essentiabtimg the new technologies ckrstothe population.

The gamification platform took several namnetary incentives to the test by building a ywpédiform with
energy quizzes, persuasive feedback and aggiihg components mainly targeting school children. While the
results of thenitiative would have been more stable, if the test timeframe would have been longer, the first
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results indicate a clear impact. The participants that actively used the platform were able to decrease their energy
consumption by more than 28% compared tdar tensumption during the same time in the preceeding year. The
answers in the quiz were motly answered correctly indicating that people really engged with the platform and
that the incentives chosen by EDP were successful in raising the attention tefrtiegigroup.

The Meter Installation Initiative served revisit and improve the entire meter installation process for the new
trial sites of the InovGrid projectThe EDP team within the S3C consortium was mainly in charge of the drafting

of the guidelhe. In fact, as with the Stakeholder initiative, the utility could put their concepts to the tests,
benchmarkd them to other projects and rollawind then further develeg their processedn workshops, the

EDP staff directly interacted with the instk to increase learning and sensibility of the installers for customer
needs. Together, the utility and the contractor identified challenges and ways to overcome them. As a result of
the learning that customers need thorough information about the nestdjléd technology and will ask the
installers for help, who can become overburdened in retun, EDP has introduced a new and thorough FAQ section
on the rollout on their website that the installers can refer to when being askid.on

The Home Energy Maggment initiaitve served to doublecheck EBPown Home Energy Management offer.

The EDP approach was compared with the advice in the guideline and studies on feedback channels, different
types of users and potential improvements of the offer now complaheekhowledge in the guidelines tested

in this initiative.

4.3.2 Collaboration with S3C

The S3C team at EDP established a board and continuous contacts to various departments within the utility and
especially those departments involved inlthevGrid project.The chosen advisors facilitated the
implementation and evaluation over the duration of all four initiatives.

Responsible S3C partner EDP Distribuicdo SA

Supporting S3C partners EDP Distribuicdo SA

Position of the Contact person ‘ Description and outcome

CEO of EDPD Presentantion of the S3C Project & KPI's

Board of Directors Adviser & EDP’s Boar{ Senior Advisor for the S3C results and implementation
of Sponsors for S3C

Marketing Head of Department Advisor for Marketing activities and Qualitative Studies
Director of Commercial Department & Advisor for the EndJser Engagement/Gamification Initiative
EDP’s Board of Sponsors for S3C

Director of Planning and Control Advisor for S3C results and implementation
Department & EDP’s Board of Spomsdor

S3C

Commercial Department Advisor for Gamification Initiative

Business Development Advisor for S3C results and implementation
OperationDepartmental Advisor Advisor for Meter Installation Initiative
OperationDepartmental Advisor Advisor for Stakeholders Engagement Initiative
Innovation & Technology Department Advisor for Home Energy Management Initiative

4.3.3 Implementation of S3C guidelines and tools and suggestions for improvement

As an active partner, InovGrid tested eleveols andguidelines, organized in a group of four initiatives
addressing different issues on how to best engage end usemsémtagrid empowered energgosystem.
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Table 10: Tools & Guidelines tested in several InovGrid demosites with qualitative studs and different methodologies

Stakeholders
engagement

Home Energy Meter installation

Management

Gamification

Stakeholders coalition (G)

Potential allies on a regional
level (G)

Meter installation (G)
Training installers (T)

FAQ during installation process
(G)

End user feedback (G)
Smart Appliances (G)

Monitoring Functionalities (G)

Gamification (G)
Goal Setting as an incentiyg)

Competition and social
comparison (G)

Sao Joao da Madeira

Lamego

Alcochete

Parque das Nacdes (Lisbor
S.J da Madeira

Guadalupe (Evora)
Alcochete

Lamego

re:dy (EDP HEM system)
clients (Lisbon and Oporto)

Alcochete

Meter rollout was
planned within the
project time frame

Meter rollout was
planned within the
project time frame

Improvement of the

HEM system

Due to the social,

cultural and economic

environment of
Alcochete
Municipality

1Q15

2 Q15
3Q15

4Q14

1Q15
2Q15

1Q15

2Q15
3015

1Q15

2Q15
3Q15

In depth interviews (&0
stakeholders);

Target: City hall, local energy
agencies, client associations, schoc
community

Workshop with meter installers and
internal teams (#5)

Target: smart metenstallation
teams from outside providers

Client panel for HEMservice holders
(4 scenarios)

Target: clients with ED& HEM
service

Gamification platform with online
quizzes

Target: gamification contest
participants (local students and
families from Alcochete #100)

To measure the degree of
engagement of the stakeholders wit
the project

Evaluate the satisfaction and the
awareness of the initiatives held in
their city

Identify bottlenecks and
improvement opportunities in the
smart meter installation process
(taking into account the engagemer
of the endusers with the overall
project)

Identify what are the endser
preferences when using the service

Test new functionalities of the HEM
system with the endsers

Engage participants and the
community with a gamification
platform

Evaluate the participants knowledge
on the basics of a smart grid project
and energy efficiency

57



S3C D5.1

4.3.4 Overview of tools and guidelines proided to InovGrid stakeholder engagement initiative
Tested guidelines

1 Guideline: How to identify regional stakeholders (previously two guidelines na
fiStakeholder coalitiosandfiPotentialallies on a regional levé)

Which barriers and opportunities were addressed?

Barriers

1 Engaging end users without sharing decision power.

Opportunities

1 Roll out smart grids towards the general public
1 Develop novel stakeholder coalitions
1 Develop an overarching storyline to achieve a sense of urgency abougsthart

Table 11: Overview of tools and guidelines provided to InovGridstakeholder engagement initiative

Guidelines/tools Reviewed | tested adapted Start First audit End
received for

implement

atoin
Stakeholders Coalition | Yes Yes Yes Feb/15 Jul/15
Potential Allies on a Yes Yes Yes Feb/15 June/15

Regiona Level
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Guideline: Stakeholders Coalition (G)
Why was the tool/guideline implemented?

This guideline was implemented to foster stakehddierwolvement and develop a nogthkeholdeis coalition.
The use of this guideline is directly linked with éHeotential allies on a regional leggjuideline and, in some
extent, to the Gamification guideline which was instrumental to engage Alc&ketengsters, families and
schoolcommunity(see Gamification initiative).

In this context, Alcochetea medium size town, near Lisborwas the most relevant demo site for testing this
guideline,. Alcochete offers a suitable social, educational and economic environment to test latisféiotian

level of service can be improved by using an educational platform and how a proper project communication can
contribute to a successful stakeholder engagement. Due to the fact that there ardesseesil running at the

same time, the guédine was also tested in S&o Joddvidaleira and.amego in order to compare different areas:
both rural and urban with high consumption density (Sdo Jodo da Madeira), urban (Alcochete) and rural
(Lamego).EDP initiated the rollout of Smart Meters in altek test sites while the guidelines were tested.

EDP involved governmental stakeholders, local and regional media, civil society organizations and research
organizationgorm the beginning. The guideline didt provide any significantly different metholdgy from

what InovGrid already used withthelnovCity initiative in Evora Nevertheless we have tested it since the
involvement of the major players of the municipality are a key driver to any smart grid project’s success.

How was theguidelineimplemented?

The involvement of the major players of the municipalities was a key driver toitia¢ive’s successwhich
wasthe major reason for having the guideline tested in sedemab sits, reinforcing some of thénovCity
lessons already learned

EDP has learned that only a global approach involving all the stakeholders would really impact the engagement
of consumers and that this activities must be implemented from the start. Thegseendre still reactive
players in electricity supply chaiand must be transformed into custosngith an active role, a fundamental
requirement for the success of smart grid project.

Since this guideline provides a theoretical and scientific framewdgpfuhgo any smart grid project, EDP
applied it. Followingthe recommendations of the guideline, EDP activities were developed in order to guarantee
the involvement of government stakeholders, local and regional media, locanamgy organizations
(including civil society), research institutes and commercighpes.

In addition to these activities in all three test sites, depth interviews were conducted with different
represenetatives of stakeholder groups in Alcochete (city hall, school, parish, consumers) to perform a
stakeholder analysis as implied the guidelines tested in the stakeholder engagement initiative.

By undertatking the analysis, EDP as an active partner tried to

- understand how the different stakeholder perceive the energy theme, the InovGrid project and the
initiatives done so far bigDP Distribuicaan Alcochete,

- understand stakeholders experience and attitudes towards the project and how they see their role in it

- evaluate the awareness and satisfaction level of the undertaken initiatives ,

- To understand how they peree the role ofEDP Distribuica in this project, and what could be done
to improve the role and/or image of the utility,

- find out their perception about the population attitude and perceptions regarding this project, and find
ways to engage different target groupegdraents of Alcochete population and

- find outhow they picture the role of EDP Distribuic@othe future (new products and services).
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COMO FUNCIONA?
QUE VANTAGENS VAI TRAZER? A
O QUE MUDA PARA MIM? Agochere

Figure 8: Info Sessions developed at Alcochete municipality with local governmestipport and info
sessions flyer, promoted by the communication department of Alcochete municipality to inform citizens
about the functionalities of the InovGrid project. This information was available at the city hall website
and Facebook, source: EDP

The main conclusions for testing this guidelinene in fact very aligned with E@Pprevious idea of how to
involve a wide range of stakeholders in any community. In fact, the general key drivieniidorg stakeholded
coalitiors were:

9 It is important toincrease the information, within the population, by clarifying all the meters
functionalities and the advantages for people’s daily life by making sure they understand the
advantages, by using clear and simple language and by making them feel safee (@satlser
some degree of anxiety towards any change);

1 Increasing stakeholders engagement is basically a matter of a more frequent and systematic
feedback and a continuous support. Stakeholders expect to be constantly informed and
involved in what is happémg and in what is planned to happen. They welcome &DP
participation in other planned initiatives and other projects and féelinportant to
acknowledge their relevant contribution to this project;

1 Increasing the population engagement requires a ditaknsional strategy: to be close and
clear are the key words&timportant to promote a policy of closeness, by organizing several
small information sessions at parish councils, city hall departments with direct contact with the
population, local assaafions and neighbourhoods;

1 Itisimportant to have clear messages in order to attract people and inform them in a light and
pragmatic way.

Nevertheless, stakeholders less involved with energy topics see energy efficiency more as a way to save money
and less associated to intangible gains. They are much more focused ctesfmogains and immediacy of the

results and saving money argument remains by far the most powerful. Regardless of their own involvement with
the topic, all stakeholders agree that ifusdamental to be closer to the population. This can be empowered, in

part, by establishing alliances between electric sector incumbents and other stakeholders such as local agencies
with whom citizens are more identified and that may foster the awaremesbe benefits of these new
technologiesGlobally, the followingcustomer groupare the most resistant to change:

Elderly population living in the more traditional part of the city;
Underprivileged population;

People that receive the minimum incomewaihnce;

Population with a low education level;

Rural areas.

=a =4 & -8 A
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Figure 9: InovGrid project presentation at Alcochete local stakeholders placed their doubfsource: EDP

Another conclusion is the importanceitwolve children whermiming formore behaviourathangs. There § an
overall agreement that children can be very helpful when it comes to introducing new habits and more energy
efficient behaviours in the family. The S3C gamested with the help of the guidelifgamificaiono - was

seen as useful in terms of educating the population towards a more sustainable bdhdaittuthe stakeholder
analysis and wtepth studies in Alcochete served as a preparation for the Gamification initiative by suggesting
the main targegroup for the game to be developed and serving to win over the first group of allies in the school
district and city hall, who were persuaded that such an initiative would be fruitful while agreeing to help
implement it.

Suggestions for improvement: Suggestion Reason for decision
implemented

Stakeholder engagement drives Yes The guideline was merged with the
stakeholder satisfaction, so, some best guidelinefiHow to identify regional
practices detailed examples are mandat stakeholders Best practice examples an
for the guideline. E.g. a link to a website stakeholder analysis are included in the
containing best practice information. combined guideline.

Addressing the different stakeholders
segments and serving all stakeholders w
the set of channels favoured by each
segment should be considered.

Specific key drivers for success from all | No
best practice examples from S3C FoP
should be presented and detaifeaind
disruptive activities identified iorder to
test different approaches from already us
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Suggestions for improvement:

Suggestion
implemented

Reason for decision

by the Portuguese DSO.

Since the final objective is the
consumer/customer/citizen engagement
and its referred that neanergy entities
are key for this purpose, it should be
described more in detawhat are the tasks
that can be delegated to them and that t
can perform in a more effective way whe
compared to electric companies.

Yes

The guideline was merged with the
guidelinefiHow to identify regional
stakeholderi In the combined guideline
the role of none energy stakeholders hag
been emphasized
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Guideline: Potential allies on a regional level (G)
Why was the guideline implemented?

The guidelingiPotentialallies on a regional levélwas chosen because it is a perfect fit with EDPD current
approach towards the deployment of smart meters. Testing this guideline provides a theoretical and scientific
framework helpful to any smart grid project. The dity-city approach is one thaas proven to be fruitful.

Through tests in S&o Jo&o da Madeira, Alcochete and Lamego, three important areas with high density for
customers and with different social and economic environment, EDP Distribuicdo assured that baitid rural
urban areas will provide more result diversity. Furthermore, these regions (north, center and south of the
country) will offer different perspectives from different stakeholders. EDP aimed to connect smart grids project
to a smart living and sustainelifestyle in these thregemo sits.

How was the guideline implemented?

EDPD has learned that only a global approach involving all the stakeholders would really impact the
engagement of final consumers. These-asets are still reactive playersakectricity supply chain and must be
transformed into customewith an active role, a fundamental requirement for the success of smart grids.

As previously referred, testing this guideline provides a theoretical and scientific framework helpful taaany sm
grid project, nevertheless, marase study examples should be listed. The guidséineed as a doublgheck for

the preexisting rollout strategyit provided some further ideas on methodologies and ensured thab#tarid
approachs aligned withall listed best practice exampligem all over EuropeSeveral specific activities were
developed in all demo sités attract regional stakeholders as explained in the guidelines. Among these activities
wereinfo sessions for the community announcedlIpgrs provided by the local government and that reflect

their own buyin. Local media played a very significant role introducing the buzz word InovGrid in their own
local communities.

The most helpful aspect of this guideline is the confirmation of a hfioddifferent scales of deployment of

smart grid projects regarding interacting with potential allies. Addressing the different stakeholders segments
and serving all stakeholders with the set of channels favoured by each segment should be consitered in t
guideline.

Figure 10: Engaged community leaders at Sdo Jodo da Madeiget to know the technologies to be
deployed, source: EDP
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InovGrid e EDP Box apre

Energia Centro Multiu-
sos da cidade acolheu
uma sessao de esclare-
cimento sobre os pro-
jectos mais recentes
da EDP Distribuicao

Em parceria coma autarquia
de Lamego a EDP Distribuicio
promove, no Centro Multiu-
sos na cidade, uma sessio de
esclarecimentos sobre a EDP
Box, um terminal de rede inte-
ligente que substitui o actual
contador de electricidade com
oobjectivo de promover aefi-
ciéncia energetica e melhorar
a qualidade do servigo pres-
tado. Esta ‘caixa’ surge no am-
bito do InovGrid, um projecto

EDP Box permite que as facturas se baseiemn em consumosreais

que foitambém dadoa conhe-
Cer commaior pormenor eque
se trata de uma iniciativa ino-
vadora langada em 2010 que
dota a rede eléctrica de infor-
magdo e equipamentos inteli-
gentes capazes de automatizar
agestio daenergia.

Uma das principais vanta-
gens da EDP Box € o facto de
permitir que as facturas da
electricidade passem a ser emi-
tidas com base em consumos
reaise ndo em estimativa,uma
vez que ha comunicagio di-
recta e automaticas. A instala-
¢do dos novos contadores é
gratuita e fica a cargo da EDP
Distribuicdo, estando os mes-
mos sujeitos a poténcia con-

sentados em sessao

tratada anteriormente.

A cidade de Lamego foi uma
das sete escolhidas para rece-
ber o projecto, que teve nicio

Foram instalados no
concelho de Lamego
17 mil aparelhos no
dltimo ano, com 7 mil
ja em processo de
telecontagem

em Evora (permitiu um au-
mento de 49% na eficiéncia do
consumo) e vai ainda visitar
cinco cidades - Marinha
CGrande, Batalha, ilhas de Faro,
Alcochete e Guimardes - até ao
final do ano 2020.

O objectivo da EDP Distribui-
Gdo passa por abranger este
projecto aos seis milhoes de
clientes que aempresatemem
todo o territdrionacional

Na sessiode esclarecimento
estiveram presentes alguns res-
ponsaveis pelo projecto Inov-
Grid, bem como alguns dos
presidentes de juntadas 18 fre-
guesias do concelho de La-
mego, que agora poderdo
transmitir as respectivas popu-
lagdes osdetalhesrelativos aos
dois projectos.

No tltimo ano foram insta-
ladosno concelho de Lamego-
cercade I7 mil novos aparelhos,
dos quais7mil estdo ja em pro-
cessode telecontageme osres-
tantes deverdo entrar nesse
mesmo processo muito em
breve. AFP «

Figure 11: Regional paper from Lamego demo site with informatiorabout the advantages and key drivers
of the InovGrid project, source: EDP

Epocten

A eletricidade em Alcochete
uma histéria, um futuro

e s o hnets

i

”
%" 0s Alcochetanos na Central Tejo
memodrias fotogrdficas e outras

Figure 12: Different stakeholders segments including Alcochete mayor attending to the launch of the
specific exhibition developed for the Alcochete demsite. EDP developed a specific exhibition with a
specific narrative for the evolution of electricity at Alcochete, from the past and until the smart grid
project InovGrid, source: EDP
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Figure 13 Results of stakeholder involvement analysis: Different role perceptions according to the

knowledge stakeholders have of the project and the degree of interaction with EDP, source: EDP

According to the guideline, the stakeholders involvement was analyggde 13 sums up the results of the

analysis.

Among stakeholders, there are different degrees of involvement in eaedygnvironment related themes.
Especially cityhall representativeis environmental related departments of the city badlperate closelyl hese
stakeholders point out mainly environmental and political gdtus.stakeholders less involved with these
themesand focusng more on shorterm gains andmmediacy of the results, th#saving money argument
remainedthe most impactful benefit of energy efficiency. Overall, EDP is seen as major daytAtrochete
city hall representativesnd the InovGrid project is considered agood example of this partnershifi. is
recognized as an important project as it can leverage the image of the region, its executive and also the daily life

of its people.

To find allies and partners on the regional level BEDdefined the municipality oRAlcochete and the school
community as key stakeholdex In this case, thestakeholde® attitude towards energy efficiency was
fundamental to develop a closer work with the population to increase its environmental andsaxgrgy
consciousness. Alcochetity hall wanted to promote thidy taking several initiatives together with EDh

order to engage the population, and specifically the children and families who play a major role in bringing home

information and changing behaviourBhe results of theanalysis had a strong impact on thengiation
initiative (see chaptet.3.5 pointing to the fact that the game should be aiming towards the very stakelablders
schools.Particularly pupils were considered to be open to try new esretgied games and to achieve an

i mpact
comsumption.

not

only

Wi

t h

regards

t o

t hei

r

own

behavi

In fact, achieving a positivevord-of-mouth towards this project greatly depends on a-arglhnized closeness

policy. Alcochete is a very traditional and cohesive council, people have the habit of directly approaching their

elected representatives and tend to trust them more than (othelocal) institutions. In this extentzDP

concludedhat having selected the municipality of Alcochete as the most relevant stakeholder right from the start

wasa key success factor
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Reason fordecision

Suggestions for improvement:

Suggestion
implemented

A realstakeholder analysfsom

This specific guideline could be improved i| Yes .

; . Northern Germanynd its resultsvas
considered some practical and real case . : ; X

. included to visualize and explain a
studies as well as how a global plan that :

. . . stakeholder analysis.

should involve a perfect articulation betweg
different scales stakeholders can be
effectively implemented.
The information should be more detailed | Yes The guidelinegifinding allies on a
with best practices examples and some so regional leved andfistakeholder
studies results (there are some figures at coalition® were merged after the cas
several EC reports, such @Single case analyses in the active partner projec
study and reference project for JRC and and now include further best practics
Eurelectric Reports on Smart Grid examples.
assessmenhd Business Case
Another aspect that should be adztithlly Yes The further developed guidelifiaow

detailed is how to manage an effective anc
synchronous interaction between the actor
of the different scales.

to identify regional stakeholdgrsow
includes tipps as to how to manage
the communication.
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4.3.5 Overview of tools and guidelines provided to InovGridgamification initiative
Tested guidelines

Guideline: Motivating consumers with social comparison and competition
Guideline: Gamification making energy fun

Guideline: How personal goals can motivaehavioural change

Which barriers and opportunities were addressed?

Barriers

1 Nonviable business cases for end users

1 Engaging end users without sharing decision power.
Opportunities

1 Reinforce the end user perspective in the project design

Developviable business model

Co-creation

Gamification

Roll out smart grids towards the general public

Develop novel stakeholder coalitions

Connect smart grids to smatrt cities, smart living and sustainable lifestyles

=A =4 =4 -4 -4 =4

Table 12: Overview of tools and guidelines provided to InovGridgamification initiative

Guidelines/tools Reviewed | tested adapted Start First audit
received for

implement

atoin
Gamification Yes Yes Yes Jan/15 Jul/15
Goal setting as an Yes Yes Yes Jan/15 Jul/15
incentive
Competition and social | Yes Yes Yes Jan/15 Jul/15
comparison
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Tool: Gamification T Making Energy Fun
Why was thguideline implemented?

EDPD, the EDP groufs grid operatordeveloped a gamification initiative arlde gamificationguideline was

one of thesourceof information to start the projeend build the processlowever, the start of the gamification
initiative was also supported by the first outcomes of the stakeholder initiative (see dhagetrong EDP

brand value withinthe community of Alcochete allowed the involvement the main institutions and local
communities to develop &lLiving Labo process of mutual learning with a view to promote more energy
efficiency consumption habits through an educational platf@ima.results of the stakeholder initiative, in which
in-depth interviews with different stakeholders in Alcochete were carriedaouprovided additional knowledge

about starting points for the gamification initiative and already yielded access to important collaborating
stakeholders that facilitated the gamification platform and advised on the main target audience for the platform:
younger generations in school age.

When setting up the Gamification platform, EDP based its approach dBodleSetting as an incentive and
Competition and social comparisgnidelines (see evaluation of later guidelin&f)P organized a set of events

to launch the game and to ensure a fair level of participation for Alcochete Community. The S3C game, both in
Portuguese and English version, was launched in April and the gamers could be ranked and awardé&d until 30
July2015

Launched under the S3C adti®s, this contest was meant for the inhabitants of the municipality of Alcochete,
holders of an electricity supply contract, as long as they have a computer or mobile device that supports the
technical specifications of the websihildren can participte, properly supervised by their parents. This quiz
related to Smart Grids. EDP launched this gamleich counted with more than0D participations, to try to
demonstrate the value of such a platform to engaged energy consumers.

How was the tool/guidel@mimplemented?

The kickoff of the projectwasin February2015and the gamers started to play in April. Using Gamification as
an enabler to foster citizebsngagement through a playful manner seemed very interesting and a new approach
to the Portuguese$D.

EDPD used the gamification approach as delineated in the guideline while trying to answer further- practice
relevant research questions:

Can Gamification be really a strong instrument to change energy behaviduncentivise energy efficient
behaviou? How easy or how difficulis it to applythis kind of activiy in the Portuguese market? Are young
peoplemore interested ithe initiative since it mirroreducation programd?oesgenderinfluence thanterest in
this issue® Also, questions related tData Management and Data Privacy, could be tdsted due to this
initiative.

In the S3Cgame, the participants must be the holders of the delivery point codes ragibered and to
participate inthe contest, the participants mugit the website ww.quizs3c.com anaarry out the following
instructions

1. Register, to do so the participant must enter a valid CPE (point of delivery’ aoaeler to track to
which household the customer belongs;

2. Accept the game regulation;

3. Go tofQuizo, choose theesiredphase and answer the questions;

More than 100 Alcochete inhabitants participated in the Gamification initiative with the following gender and
age (by date of birth) distribution:

3 CPE isthecode that identifie every customer/suppbpntract
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Gender distribution

= Male = Female

Figure 14 Gender distribution of the participants of the S3C Quiz, source: EDP

Age distribution (year of birth)

\/

= >2000 = 90-2000 = 80-90 = <80

Figure 15 Age distribution in the participants of the S3C Quiz, source: EDP

Interestingly we found no gender bias in the participants. Female participants actually outhumber male
participans by 2%.In terms of age groups, the initiative team found that almost 40% of the participants are in
the age group of 24 and above and 47% are 15 years or younger.

The contestaimedto promote the knowledgabout the benefits and basics syhart grids andesponsible
efficient electricity consumption. Two different channels served to find a winner in the contest

1. Quizi In this part of the game, specific questions relatednergy savings and cslfor actions to
adopt new behaviours were presented éogimers and thegceived points for their successes
a. The first Quiz is available from the moment of the website registratiothanidvo succeeding
oneswill be available at the beginning of each month.
b. The game has 3 different quizzes and each lga$A 0 questions with 4 choicesaéh correct
answer is worth a 1000 points.
c. The Quiz has no time limit, but once a quest®answered, itannot be changed.

2. Consumption eductioni With the smart metetechnologyalready installed in Alcochetell the
games were listed with their weekly consumptitm analyse whether their participation in the game
had an influence on their consumption.

a. Every week, the participaist weekly consumption is compared to the consumption of the
same week but in 2014.

b. For eactpercentage point of vedly consumption reduction, they weaearded 50 points.

¢c. Whenmeteredconsumptiorwas maintained or increased in the comparison, itrtagnpact
on the score.

d. In case of a tie, the winner is the player who obtains the highest @dirctconsumption in
absolute numbers.
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Within the process of implementing the tools and guidelid@amificatiord dCompetition and social
comparisob and dGoal setting as an incenty&DP developed the S3C Game, according to the several steps
highlighted in the Guideline:

Define goals for the game

Get an idea of your main target group for your game
Look for partners

Define the reward system

Define prizes

Offer further education possibilities

Organize milestones / suvdinate goal

Promote your Game

. Choose communication channels

10. Design the website or the smartphone app

=

©CeNOORrWN

The game is available atww.quizs3c.com in both Portuguese and Englisthe gamés rolloutwas supported

with a specific communicatiorcampaign withinAlcochete municipality, with several actions in local schools,
through local and regional press releases and flyers, as well at the website of the city hall. A video report is
available atvww.youtube.com/watch?v=dvZ4XNCyY.

2

edpon

Figure 16 Launching Gamification Platform at Alcochete High School, source: EDP

Furthermore, dissemination matergich as flyers and possewere developed in order to engage thealo
students and families to participate in the contest:

With the correct answer to all questions and with weekly reduction of consumptions, gamers could aim to be
awarded with the following prizes:

- 1st Prize- Electrical Bicycle,
- 2nd Prizeé Laptop,
- 39prize- Tablet.

4You can test the game under the given URL with the following user informgeneral user and id: user and password33
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Figure 17 Poster for the S3C game; engaging high school students for the gaming contest, source: EDP

The following diagram render an overview of the achieved results.

Total questions (%) Quiz Score (%)

m Correct Answers H®Incorrect Answers m 8.000-20.000 m 21.000-25.000 m >26.000

Quiz 1 (%) Quiz 2 (%) Quiz 3 (%)

<<

m Correct Answers Incorrect Answers

Figure 18 Quiz results in terms of correctly answered questions (differentiated according to the three
quizzes) and achieved scores, source: EDP

The project team was surprised by the overall score achieved across the quizzes as wetioae fier quiz.

There was a total of 86% of correct questions compared to 14% of incorrect ones considering all participants.

The results per quiz are also impressive with the highest percentage of incorrect questionsodfd ¥8and in

Quiz 2. This reglt indicatedthat participants did indeed engage in the game and really put in effort to achieve
the highest score. The project team is sure that the prizes on offer served as a strong incentive as they were

carefully chosen to be attractive for a techvsatarget group.
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One of the mst relevant aspects of the implemented gamification initiatime that it put thegamersinto a
situation, in which they couldee thampact of their participation. By being able to register their consumption
reduction and seeing their metered energy consumption compared with the metered consumption of the
preceeding yeathey became aware of changes and ctalklabout what probable causes mightveoccurred

to explain the differentievelopmentThe following inidicatethe changes in consumption that occurred in the
households of the three best participants that were awarded with prizes.

1st place: AF10
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— AF10 2014 mmm AF10 2015 s Average Consumption_2014 Average Consumption_2015

Figure 19 Graph displaying the consumption evolution of the 1st winner in the gamification initiative,
source: EDP

The gamer that landed in first plasas responsible for thieighest consumption reduction and also decreased
2015"s consumption to lower levels than the ones registered in the previous igedear that the consumption
readings during the 1fest weeks in 2015 were significantly below the consumption metered for the same time
in 2014.The average reductiachieved byhis player is about 22,80 kWh (31,9% ) per week.

2nd place: pantufa
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s pantufa 2014 m pantufa_2015 e Average Consumption 2014 Average Consumption_2015

Figure 20 Graph displaying the consumptionevolution of the 29 winner in the gamification initiative,
source: EDP

The gamer in second place achieve@&6% consumption reduction, meaning average reduction of 8,37
kWh, while the participant that place@ presented an averagensumption reduion of 21,9%corresponding
to 6,52 kWhsaved
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3rd place: Micas
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Figure 21 Graph displaying the consumption evolution of the 8 winner in the gamification initiative,
source: EDP

Since expriments demonstrate real valtiee effect offismarted actions were reflected in the Gamificatio
platform and consumers were able to understand that they play the main role. Meaningful information and
creating awareness from interacting with customers is one of the most powerful letonies form developm

this game.

There has not been a decision about whether the learning experience will be replicated by the DSO, since the
priorities have to be clarified. The clarification relates to the role of the DSO and the question, Wwagitesr
customersaarean asset for DS®in general. The question directly relates to the overarching question of digital
engagement of customers and whether it can be considered more effective in terms of e.g. the payback period for
the investments into such programmes.

The gamifcation initiative served as a first step to answer these questions and the experiences will be
complemented by studies on e.g. the DSO as data manager and new roles within the regulatory framework.
Nevertheless, consumers are dramatically reshaping ilitg siector and as a result, utilities need to seek for

new customer engagement approaches, competing among other industries, traditionally seen as much more
appealing for end users and historicaigre interestinghan the energy sector.

The project tam has also conducted a quantitative study with a sample of the gamification initiative participants
(17 participants) to evaluate the effects of the gamification initiative in terms of awareness raising beyond the
platform. The team evaluated the levelawareness on Energy Efficiency topics, the InovGrid project and their
knowledge of Smart Grid benefits.

Energetic Efficiency Awarene: Smart Grid Awareness (9 Smart Grid Benefits (%
(%)

m Correct Answers
m Incorrect Answers

Figure 22 Shares of correctly and incorrectly answered questions on energy efficiency, smart grid
awarenessand benefits, source: EDP

The selected participants showed a fair amount of knowledge on smart grid projects (82% of correct answers); a
fair amount of knowgdge on energy efficiency (74% of correct answers) and a modest amount of knowledge on
smart grid benefits (68% of correct answers). These results might seem slightly disappointing when being
compared with the quiz results from the gamification platform,itthas to be taken into account that the prizes

as incentives have been removed for the study and the participants did not have access to any means of
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information other than their on knowledge (when playing the game they could navigate the web iofsiarch
correct answers).

Other interesting results of the study had to do with word of mouth habits of the participants.

How often do you talk abownergy efficiencywith your family or friends? (scale 1t 5

6 18 53 24

mAlways mFrequently mOccasionally mRarely

Have you already talkedith your familyor friends aboulnovGrid ?

B Yes, positivelyll Yes, neither positive nor negativeilyNo

Figure 23 Word of Mouth habits regarding energy efficiency and participating in InovGrid of participants
in the quantitiative survey, source: EDP

One of the main findings is that energy efficiency iegc in the participaids inner circles. More than 75% talk
about energy efficiency topics frequently. Another finding relates to the fact that 35% of the respondents affirm
that they talk positively about the InovGrid project.

This last finding igeinforced by the recommendation of the smart meter rollout in Portugal by the respondents,
(who already have a smart meter installed at their premises) with 82% of the respondents giving a green light to
its installation at a national level.

Recommendation (%)

WmTop3 m Middle m Bottom 3

Figure 24 Would you recommend the smart meter installation at a national level? (1 to 10:ilwould not
recommend; 107 would recommend for sure), source: EDP

Suggestions famprovement

Since EDP had no expence or track record in engagement with gamificamatforms the guidelines
representeda good starting pointfiGamificatiord, ficompetition and social comparigbmand figoal setting
component as an incentivéfor more detailed evaluations of the latt@o guidelines see pagde® ff) represented
a new approachThe guidelinesnight need more future developmetdse.g.index the results of saving to the
young people’s allowance for examplegaplain how to sta Facebook page associated to the game.
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Suggestions for improvement: Suggestion  Reason for decision
implemented

Although EDP made a good use of this Yes Further examples have been added
guideline a way to improve it would be to the updated version of the guideline
provide more examples from outside the
Energy industry. There are many good
examples on how Gamification is used in
several fields that might provide interesting
insights to companies / projects that want
devel@ such a platform.
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Guideline: Competition and Social Comparison
Why was the guideline implemented?

This specific guideline was testetbag with thefiGamificatiord and fiGoal Setting as an incentideguidelines

within the initiativeas a way to test and identify new tools to involve the consumer in projects related to Smart
Grids, especially after the InovCity experientteextends the options provided by a gamification apghnoa
During the first phase of the InvoGrid projécEvora InovCityi no similar approach tocompetition andsocial
comparison was developed. Consumers were eng@ageduce their consumption. However, thiegy werenot
persuaded to compatheir own cosumption informationwith the one ofother® or their ownindividual
performancealevelopment.

Utilities face big issues today as they search to maximize consumer engagement. Being able to manage the
millions of data available, understanding the renddifferent types of consumer segmertieing able to build

in innovations in their operationghile focusing on maximizing value for all stakeholders was the trigger to test
these tools and guidelines. Moreover, using environmental education and consuegbtiction as topics to
promote this guideline, was an effectively way to attract, involve, inform and engagsensd

How was the guideline implemented?

The EDPD experience witltcompetition andsocial comparison is very recerdand highly conneced to the
implementeation of theésamification guideline. Through thealready describedjuiz and supported with a
specific communication campaign at AlcocheéE®P aimed to promote the knowledge absutart grids and
responsible electricity consumption througk tnowledge assessment about sustainability for consumption and
consumption reduction evaluation. Based on the guideline, EDP decided which type of information would be
made available for the gameMith detailed consumptiomformation to consumerprovided bythe already
installedmart meters, all the gamers were listed in a rankiajlable on the gamification platforemd could
compare their behaviour with others and even share their position in social media.

= user Ranking /] Logout

E ! Check your position on the challenge, compare it to the other players and see how you can improve. ”1
®

51300 Pts

pantufa_2013 45250 Pts

4 AnaLucia

 Position _ Position
. Quiz Overall

8~ | cancelar |

Figure 25 Gamers could check their porition in the challenge, compare it to other players and share their
success on social media, source: EDP

Within the Alcochete community, EDP focused on the school community. The advice fréoothygetition and
social comparisalhwas added to the gamification platfoinimplementation and implementeh the S3C
Gamification platform.
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E ! Check your position on the challenge, compare it to the ather players and see how you can improve. @

E ! Absolute Evolution
S3c s3c

m ! » o
2 pantuta_2013
3 Micas

5 -
G [T |

Figure 26 Graphic ranking positions and weekly evolution with appealing design, source: EDP

Social comparison is a strong and motivating tool and regularly used among the youngest, but due to some social
characteristics, is na usualpractice among Parguesepeople, in general. Reasons can be seen in privacy
concernsor in other social behavio relatedto monitoring succesg:urthermore a goal setting aoponent that

is properly defied can bring people to increase their energy efficiency in a further powerful (sesy
implementation of the goal setting guideline beloimcreased energy effency and new business models are

being set and testday the Portuguese DSO. The most relevassons learnefiiom this specific initiativevere

the focus on value creation fthve customey to createpartnerships between DSO and cities, empower citizens
andensure the right activities to deploy a successful plan for smart grids roll olutlyTevaluatethe results for
implementing this guideline, a larger period of time would be necessary, since it would be more meaningful to
analyse the results foramplete year, mostly due thhanges irconsumptiorover the course of the seasoims

general, and despite consumers are different from each other and value different things, the gamers were very
sensitive to the layout of the game and felt secure with grivacy issue, since EDP clearly focused
communication activities on specific information related with this mater.

With respect to the methods brought forward by this guideline and the entire injtilaévygroject team is of the
opinionthat utilities need to engage consumers by developing new solutions and bacoeasinglyconsumer

focused consumer engagement drives consumer satisfaction and social comparison can be a stroftgebeyond
grid fiservic®. Consumers are changiingraditionally, theywere definedoy paying the bill, but addressing the
different consumer segments (young people and families in this specific case) and serving them with the proper
set of channels favoured by their segment will mostlyd to results. Testing this guidelinessisted the
promotion for the buzz for S3C Gamification platforAll threeguidelines contributed tthe EDP behaviour
analysis in order to promote consumers more active role, in a playful way, with easy and personal experiences
and this way, leading tine desired longerm engagement of end users.

Suggestions for improvement: Suggestion  Reason for decision
implemented

A very interesting guideline. No n/a
improvements needed from EBRpoint of
view
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Guideline: Goal Setting as an incentive
Whywas the guideline implemented?

This specific guideline was tested amathg Gamificationguideline andsocial comparisonand competition
guidelineas away to test and identify new tools to involve the energy-eset. EDP tested this guidelity
implemerting a platform and challenge (decribed oni€ff) based on all three guidelineBhis guideline was a

helpful way to complement the insights from the SociamParison guidelindy promoting changes in the
routines and leading to the possibility to be awarded with one of the prizes for the S3C Gamification. Since the
awards are immedidieat the disposal of the consumers, the gamere highly motived to ademew options

for consumption.Furthermore,the awards were specifically chosen to appeal to our target gsiuge
technological products are very appealiogyoung people

How was the guideline implemented?

The purpose of testing this guideline was to understand how end users would respond to a stimulus, such as the
awards offered s the’¥12"@ and 3¢ place prizes, in order to improve performance such as displayed in the
guideline.

For this purpose, EDPD ed prizes that are perceived as valuable by the gamification target group. Technology
products such as a laptop and a tablet for thar®l 3¢ place and an electric bicycle for th& dlace. This first

level of incentive had a very positive impact oa finst rounds of the game, with many of the gamers

completing the rounds to see how they compared with others and what their chances were to obtain one of the
prizes. Unfortunately, some of the users that were further from the first positions did rbaféevas

worthwhile to play the last round. We consider this the risk of such an approach, because a fair percentage of the
players in a gamification platform are only there for the prizes and not so much for the learning experience.
Figure18 shows the table with the final scores.

Recalling the gaming dynamicsaehplayer had to answehree quizzes made up of fiestionseach;each

correct answer was worth 1000ints.Based orthe correct answer to all questions and with weekly reduction of
consumptions, gamefgad their score, which compared with others. This extra incentive to gain extralpoints
reducing the energy consumption of their homses another fornof incentive that had great results among the
players. $ce their weekly consumption is compared with the consumption in the same week of the year 2014
they ultimately competed with themselves

There was also another goal setting incentive beyondrtakdgoal- to achieve the highest position possible on
the board that has to do with one of the score componehé&sweekly reduction of electricity consumption.

As a result, during the game, the project team found some impressive consumption rettycsiome of the
players. The players that finished in the top 10 positions achieved and average consumption reduction of 28,8%.

Absolute Evolution

Check the weekly evolution of your energy consumption and compate it with last year's. (i

‘Weekly 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16

Figure 27 Consumption reduction dvelopment over the course of the test, source: EDP
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Suggestions foimprovement: Suggestion  Reason for decision
implemented

The EDP approach was more related with t[ Yes The guideline is nw linked to other
Goalsetting as a commitment. It is very non-monetary incentives such as
interesting to combine this approach with gamification.

HEM services or Gamification platform

approaches
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4.3.6 Overview of tools and guidelines provided to InovGridmeter installation initiative

Tested guidelines

Guideline: Develop FAQs to assist the support staff
Tool: Collecting FAQs during thimstallation process
Guideline: Training installers

Guideline: Optimizing the meter installation process

f
f
f
f

Which barriers and opportunities were addressed?

Barriers
1 On-going technical problems and unreliable technology
1 Inadequate expectation management

Opportunities

1 Reinforce the end user perspective in the project design
1 Develop viable business model
1 Roll out smart grids towards the general public

Table 13: Overview of tools and guidelines provided to InovGridmeter installation initiative

Guidelines/tools Reviewed | tested

adapted Start

received for

implement

atoin
Meter installation Yes Yes Yes Ded14 June/15 June/15
Training Installers Yes Yes Yes Ded14 June/15 June/15
FAQ during installation | Yes Yes Yes Ded14 June/15 June/15

procesgtool and
guideline)
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Guideline: Optimizing the meter installation process (G)
Why was the guideline implemented?

To comply with European Commission directive about the deployment of 80% of meters by smart meters until
2020, EDP is expected to install 4,8 million smart meters until ZD2€.meter installation process is of utmost
importance and needs to be mastered. The guidelineptimizing themeter installationprocess was thus
deemedvery useful to understand tlgdobal objectives of the project and todithe necessary conditions such
asinfrastructure and devices to plan and install a smart grid netWhekmost helpful aspect of this guideline

are the recommendation points abthe simplified meter installain process. The meter installation process is

both the setup of the infrastructure that allows the supplier to have a close relationship with customers and an
opportunity to create a positive first impression on them.

The main objectives for testirtgis guidelines as well as the other tools and guidelines associated with the meter
installation initiativewere on the one hand to explore the interaction between the installers and con€umers.
the other hanadhe objective was to identify potential challesgduring the installation process mainly in terms

of interaction and relation with consumers. EDsted the following barriers prior to smart meters installation:

1. There are some perceived barriers to the smart mastallation: the way consumers
information is provided by DSO and, occasionally, the lack of information from the service
providers;

2. One of the main reasons for consumers resistance for meter installation is the lack of
knowledge regarding the smart meter installation and also resistanuewtdechnologies
adoption;

3. To help overcome initial resistancésitimportant to reinforce communication. One example
was the launctof the EDP Box and InovGrid project mass market advertising campaign,
conveying the project main benefits namely more @drdver energy consumption and the
idea of more transparency in the billing process. Furthermore, in specific areas where the smart
meters are being installed the useafertising bebw the linewill allow to engage consumers
and raise awareness oétmovGrid project;

4. Contracting smart meters installers with engagement skills may foster a bigger engagement in
theinstallation phase.

During thesmart meers installation process, EDPISted the related main challenges:

1 Main challenges appear whennsomers have several questions that are time consuming and
are not always easy to answer;

1 To overcome this challenges and make smart meter installation more efficient, several tools
can be used, including a script with specific information and &A€@justed to the challenges
of specific regions.

In fact, the meter installation inititative carried out as an active partner of the S3C project served to face these
challenges and find new methods to improve the process.

As a result of the inititativeral based on the workshops carried out based on the guijdielatallers have
receiveda flyer with clear, simple yet visually appealing instructions that consumers can rely on when they need
to interact with the Smart metdfurthermore, a FAQ@ectionhasbeen integrated into tHeDP website to clarify
potential doubts regardirtge InovGridproject and the smart meter

How was the tool/guideline implemented?

The meter installation guideline was implemented together with the teams that have managtalltiteom

process within the InovGrid project in order to counter the barriers and challenges identified by EDP. Since the
meter rolkout wasplannedwithin the project time frame, the installation process was revisetbeswd in

Lisbon, Alcochete, Sado4o da Madeira, Lamego, Evora, and the installation quality was monitored via an
outbound campaign. A workshop was set up with some of the installers in order to identify roadblocks and some
solutions to overcome thermihe fidosd andfAidondso are veryuseful as lessons learned and to be remesaltar

all times duringhe process. EDP testdus guideline as webs the associatedols and guidelines ifive

different demo sites in order to guarantee that lessons learned could be replicated i siifésrerith different
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grid conditions, different installers, different communication technology (RF MESH, PLC PRIME, GPRS) and
also with different meter suppliers ( JANZ, ZIV, EFACEC SAGEM and LANDIS).

End User Identification Marketing Campaign Equipment Supply

Installation
Supervision

Removed
Equipment
Analysis and
Supervision

Stock Management
Meter Installation Process

Figure 28 Meter Installation process, Meter Installation Guideline

Suggestions for improvement: Suggestion Reason for decision

implemented

The sectiorfiDod and Dordiso could be Yes This section needed developmand the
improved and could detail a little bit more¢ Doés and Dods have been amended
the internal processes of the utility. according to the new learnings.

The theoretical background could be Yes The marketing and Communication

improved, especially making references
reading material in the customer
interaction area.

Campaign is key for a good Community
support and examples are useful
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Tool: Training Installers
Why was the tool implemented?

The meter installation process is of utmost importance and the installers play a critical role in it. For this reason,
training installer’s guidance is crucial for teerall meter installatioprocessas described in the meter

installation guidelineFurthermore, some examples of soft skills and brand characteristics needed to be tested in
several demo sites, in order to ensure that despite fieeethif regions, the approach towardsabstomer is the

same. Thigool is related with the tool and guldes on Collecting=AQs duringtheinstallation process and also

with the guidelineon optimising theneter installatioprocess These tools and guidelines were tested in five
different regions, due the different and specific challenges for each reg@Mép InovGrid demo sites, figurel

and table 1): Parque das Nag6es (Lisbon), S.J da Madeira, Guadalupe (Evora), Alcochete, Lamego.

At the time of conveying the information regarding the EDP ,Bistacles during training, marketing campaign
and installathn phase as delineated in the meter installation phese=encountered

1 Sometimes theonsumereceiving the informatioon the newly installed smart meismot
the most suitable one (older or younger person in the household, housekeepetlety.) so
might not be very interested or might not halve knowledge to understand whathiappening;

1 The knowledge/level of information and interest of the interlocutor is relevant. Interested and
informed consumers tend to have some previous knowledge, thrdaghation theye
investigated by themselves. Less informed and/or less interest consumers have problems in
understanding some technical terms;

1 Managing consumedgxpectation regarding the activation of the full service when there is still
delaysin the software communication between smart meter and data centre.

Furthermoresome consumers anet receptive to the installation of the meters since:

1 they arealways receptive to change and to implement technological novelties;

1 consumers are unaware of thenefits of having the EDP Box namétyincreasehe level of
control overconsumption and costs reduction etc.;

1 Negative wordof-mouth due to the idea of unfulfilled promises that tend to generate some
mistrust.

How was the tool/guideline implemented?

Thetraining installergool was developed with the teams that have to manage the installation process within the
InovGrid project and whom manage the installers directly. The installation quality was monitored via an
outboundcampaign. A workshop was agb in order to identify roadblocks and some solutions to overcome
them(see above the identified obstagles

The main objectivéor testing thigool was to identify wayso improvethe installation process focusing on the
relationship with the consumend for this purpose specific working sessions were setlptool was not only
tested, but also drafted by EDP. In fact, EDP had the change to reiterate the entire instalati@ndet
improve the process together with internal and external partners.
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Figure 29: Working sessions with installers source: EDP

One of the most significant lessons learned from the workshop set up to implement the guideline rélates to t
training proces®f installers. Itshould be reviewed fregutly to make sure that the installers understand all
updates on the equipment. Additionally, by repeating the training with installers in a regular way, this can
provide a safe feeling that the utility high level management is supporting their actitidhat they are well
recognized for the institution. Providing them with additional social skills and havinglelesessions in order

to develop the behavioural training will certainly increase the level of service and decrease the complaints level
due to the regular installation process.

Suggestions for improvement: Suggestion  Reason for decision
implemented

The theoretical background could be Yes
improved, especially making references to
reading material in the customer interactiol
area.

Add tofAdo fiThe training process should | Yes The section has been added.
be reviewed frequently to make sure that tl
installers understand all updates on the
equipmend.
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Tool: FAQ during installation process
Why was the tool anguideline implemented?

EDPDtested this tooand the corresponding guidelitiereview itsown InovGrid project FAQ. The Portuguese
DSO considers that FAQs during installation process is an importanbteapport the meter installation teams
and to inform customers about the projddte better relations to the customers and meter installers that were
facilitated by implementing the other two guidelines tested within this active partner initiativéuvbes

fostered by implementing this tool.

How was the tool/guideline implemented?

This tool should be implemented from the projébtsginning because it goes hand in hand with the installation
process. FAQs durintpeinstallationprocess is an impontatool tosupport installation work teanas the one
hand side and to inform customers altbet projecion the other hand sid&his tool is highly connected wito

the guidelines oMeter Installation and Training Installets helped the project stiato anticipateanswers of
questions likely to be askeke best answer for each question.

Discussing and further developing the tool in the aforementioned workshop with installers resulted in the
decision for a newly improved FAQ section on smart meirrEDPs website and briefing the installers to
explain the websifis function to the customers they visit at home.

Suggestions for improvement: Suggestion  Reason for decision
implemented

In general this FAQ should address more | Yes Examples for the FAQs are very
guestions and answers lik@a example: helpful for the understanding.

- What is InovGrid (name smart grid
project) Project?...

- If EDP Box (smart meter)@ outside
my house, how can | inside switch
ICP?...

- How can | get my energy
consumption?...

- Is this information available in the
net and ifs confidential?.

- If this device breakdown, what |
have to do?...

- If this device breakdown, what are
the negative effects for me?...

The text should be written in a simple form| Yes The language was revised durithg
and easily understood terms and should bé second draft process.

distributed to work teams with a very good
graphical design and resistant paper.

Words used for technical issues must be
uniform.
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4.3.7 Overview of tools and guidelines provided to InovGridenergy management initiative

Tested guidelines

1 Guideline: How to make energy visible through feedback
1 Guideline: Smart meter monitoring and controlling functionalities
1 Guideline: Introducing smart appliances

Which barriers and opportunities were addressed?

Barriers
1 Nonviable business cases for end users
1 On-going technical problems and unreliable technology
1 Inadequate expectation management

Opportunities

1 Reinforcethe end user perspective in the project design

1 Develop viable business model

1 Co-creation

1 Connect smart grids to smart cities, smart living and sustainable lifestyles

Table 14: Overview of tools and guidelines provided to InovGridenergy management initiative

Guidelines/tools Reviewed | tested adapted Start First audit End
received for

implement

atoin
End-user feedback Yes Yes Yes Jan/15 Jul/15
Smart appliances Yes Yes Yes Jan/15 Jul/15
Monitoring Yes Yes Yes Jan/15 Jul/15
Funcionalities
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Guideline: How to make energy visible through feedback
Why was the tool/guideline implemented?

The guideline was tested against EDP Commercial home emangggement service procedurelke oal was
to improveEDPSHEM system and obtain customer feedback on their perspective of the added value of the
feedback functionalities of the system itself.

EDP& HEM system is called re:dy, it allows EDP custsieriknow and actively managdle energy

consumptiorin their howseholdswith local and remote automation of appliances. It also allows the customers to
program different consumption alerts. Customers can access and control information from anyvthere via
re:dy web portal anthere:dyé smartphone app.

r e :d v Tnido Consumo 1 Consumo

foiiote BRergyd aaries Poténcia instantanea: 227 W (“Tomadas.
ﬁ Consumo geral ' Aquecedor Desigado 55
— — ow L J o
tilizador =
ui o vl g Consola de Jogos Ligado i
| ow ‘ ‘
7o 694w as| 1.3
- Sl Forno Desligado o
password @ Periodo tarifario: Normal 58 | ow | J @ 3n e sh 1 dsh fem 2
s = | = poténcia contratada === Picos de poténcia
C—
| Luz entrada Desligado
Hoje oose ow L J (¢} L] (]
Mais informagao na sua drea de cliente
ST e e | g TVSala Ligado -~
g mes awal 1380¢ . ow =
. . [«] 1812113 |
¥ Poténcia contratada 6,9 kvVA
Lembrar Dados? Mais informags rea de clic
Poténcia max. medida 2,84 kVA
Esqueceu-se da password? Consumo mensal previsto 43,89 ¢
Aceda a redy.edp.pt Consumo total

Figure 14: re:dy android app views

Re:dy&s value proposal for EDP customers include:

1. Greater access to information Real time consumption information, overall or detailed per
equipment or electrical circuit; comparative analysis between the customers conswangtite
rest of re:dgs customer community.

2. To provide a sense of wellbeing and securityRe:dy provides the possibility to remotely program
and control equipmedd/circuits. Possibility to create different consumption profiles. Eg.:
home/away from home;llaws the costumer to simulate their presence at home with the remote
control of the house lightning system; allows the customer to identify and correct the source of
deviating consumptions.

3. Energy efficiency. Re:dy allows the customer to eliminate stdrydconsumption by appliances
and to program when the appliances will be functioning. It also allows the customer to program
alerts that help to eliminate waste and unnecessary costs. With a more accurate knowledge of the
housing consumption the customen @so optimize their contracted power and choose a tariff that
will better suit their needs.

BREHOBI

o rane O n mn

seoeeeRRe

Figure 15: EDP box and smart meter (property of EDPD), one re:dy box (property of EDPC), re:dy plugs
and a re:dy meter, source: EDP
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The re:dy box is the maicomponent of the re:dy HEM service. It collects the cust@memergy consumption
(and production) data as a hole and of the identified associated appliances individually. This equipment locally
emits all the orders given by the users through the diffénterfaces (web and smartphone app).

Thesmart plugs read the energy consumption of the appliance it is connected to and sends this information to the
re:dy box. The customer can choose to add as much re:dy plugs as he Th@tequipment reads the
comrsumption of different electrical circuits such as the house lightening or the pool pump and sends this
information to the re:dy box.

Gateway . . ;\F)'r §:.
|
A

Ve

PLC

Figure 16: how does re:dy work? source: EDP

Within the S3C activities, EDP conducted and online community panel withe:tly customers with the
objectives ofunderstanihg clients experience with the re:dy serviaad identifyingways to improve re:dy

service and generate more interaction with the ser@oethe other hand side, the results of the interviews serve

to dowlecheck and/or enhance the guidelines information on different types of usage of feedback,
(dis)advantages of different feedback channels etc..

Based on users level of knowledge of the service, equipment owned and used and the number and type of re:dy
service functionalities used, five typologies of users where identified. The majority of interviewees were Heavy
Users. These interviewees tend to banger (on their 40s) and maexh savvy that Basic Users (on theish

Re:dy service users by typolg

a) Heavy Userstend to be teclsavvy, have a medium or even a high knowledge of the Re:dy Service,
tend to be involved with the service, searching for information, explenedull potential of the service. For
them the Re:dy service is a way to contesid manage their energy consumption in order to optimize and
reduce costs. They tend to access the service frequently through a Smaaipbsinee they value to access
real time information at anytime anywhere. They tend to have five to six plugsrarmtlyaneter since their
main focus is to control as many appliances as posditdavy Users tend to use control and energy
efficiency functionalities taptimize their household energy consumption. They are globally satisfied with
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Re:dy Service as the s@re meets their expectations, delivering what it promises, generates cost reduction
and ifs easy to set up and manage.

b) Basic Userstend to have a low knowledge of the Re:dy Service, however, they seem eager to learn
more about the service and learn frother users experiences. Their main goal is to implement behaviors for
greater energy efficiency. Re:dy service is a way for Basic Users to gather information that allows them to
implement energy saving measures, manudlhey tend to access the servimece a month through their
laptop since it is a way to access more detailed informafibeey tend to usea reducd number of
functionalities, mainly control functionalities and simulators. Overall, Basic Users tend to be satisfied with
the Re:dy servicesincethey allowthem to lower energy costs. Nevertheless, some interviewees consider
that they are not able to use the serda¢all potential mainly due to their lack of knowledge regarding Re:dy
functionalities.

C) Producers Basic Userdend to have soesimilarities to the Basic Users typology however they are
more focused on controlling energy production as well as energy consuniphieyn.tend to access the
service weekly or biweekly mainly through their compuilirey tendto have onglug or none sice they
tend to have low knowledge about the service.

d) Producers Heavy Userdendto have some similarities to the Heavy Users typalddpwever these
interviewees are also focused @mtrolling energy production as well as optimize energy consumgtios.
type of user is the one that tends to access the service more frequently, namely several times a day via
smartphone apgRroducers Heavy Users are globally satisfied with Re:dy Service, however their expectation
is to receive more information abougetbnergy consumption per household division/ room.

e) Observering Userstend to have a low knowledge about the Re:dy Service and tend to use the service
only to monitor energy consumption. The interaction with the service is almost limited to the monthly
analsis of the re:dy report.

When evaluating the access channels to the re:dy semgcéound thatSmartphones are mainly used by
interviewees that tend to access the re:dy service frequently and value the possibility of accessing anytime and
from anywheremainly Heavy Users and Producers Heavy Users. However, the main challenge of this device is
that not all functionalities and tools seem to be present in the re:dy service App thus limiting the interaction with
the service.

Regarding themartphone app:

Main advantages

A Allow customers to access re:dy service with thest relevant informatiorfex. consumptiorand
forecast) and functionalities (turn on/off an electric equipment/profile) at anytime from anywhere (they
always have their smartphone wittetr)

Usage barriers /limitations

A Not all service functiorliies are available on the App

A However as smartphone tends to be the main device that some interviewees use to access the re:dy
service they consider that all information and functionalities off the service dbeadailable on thapp

A Notices are not available on thpp
A Apploses login whe the internet connection/signal is weaker

Regarding thdaptop, it tends to be used mainly by Basic Users and Producers Basic Usesssifye all the
functionalities and information are accessible in this device. The tigblety accessible and easy to use and
tends to be used by Heavy Users and Producers Heavy Users since it is a good alternative to a smartphone.

Main advantages

A Al service functionalities and information are accessible in this device (some informatibn an
functionalities are only available in this device specially in terms of energy production)

A Thus, Heavy Users only tend to access re:dy service through this delvése they need to
configure or change sonwervice functionalities settings(e.g. progranplugs, create a profile,
etcé).
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A (For some interviewees) a quicker access and way to interact with re:dy gesviemartphone
and tablet)

Considering theportal assessment itsethe re:dy serviceortal tends to be very well evaluated since it is
pereived as a user friendly and intuitive portal with well structured and detailed information.

a. The Home Screen is perceived as very good starting point as it displays the most relevant information in
a direct, appealing and easy to interpret way.

b. The Actie Management Menu and My ConsumptibnEnergy menu is mainly used by Heavy
Consumers as these interviewees have a higher knowledge of the service and equipment that allows
them to take advantage of these functionalities.

c. Globally, for interviewees a Helfection would be valued not only to overcome some difficuliigs
alsoto seize the service potentiah fact, previous findings from S3C passive partners pointing to
persuasive, guiding feedback in addition to information and control options, appheforterviewees
in this trial as well.

In a focus group with 6 re:dy clients (heavy users) conducted in late 2014, the service feedback challenges were
evaluated in addition:

1. SMS / Smartphoneotificationsare the preferable channels to receive notifices on urgent matters
that need immediate action from the user;

2. Newsletter. This channel was statedsaiitable to receive geneiaformationsuch as advicéo better
use the service, with video demos, or general energy efficiency tips;

3. Emaill / re:dy portal are the channels that are preferred to receive personalized messages. Here, the
clients stated that the re:dy portal is especially suited for messages:
a. regarding the level of energy efficiency of each user in several time framesnth, 8o
months, 6 months or 1 year), comparing with their past comparable consumptions and with
comparable households;
b. personalized energy efficiency tips.

How was the tool/guideline implemented?

EDP Commercial, the EDP gro@retail companytested this gideline among others in an initiative hamed
fiHome Energy ManagemeniThe implementation of the guideline consisted content check against EBP
experience to identify gaps between what we already do and what is suggested in the guidelineth®verall
information in the guidelingvasinteresting to review and it match&DPsearly perceptionEDP found it to be

a bit general foits needs, ashey had theilown energy management system developed, which includes user
feedback but many other functiofe belief of EDP is that this guideline would more usefuhtthe moment

in which a utility starts to prepare its Home Energy Management &ffigh a product and service already on the
market, EDP had already considered the advice in the guidelinehmidédfforts actually served to extend the
knowledge in the guidelineAll together, the use of this guideline depends on whkieeemplementing party
standon theproducts stage of development

Suggestions for improvement: Suggestion  Reasm for decision
implemented

There is no best practice sectidleeds to be| Yes To improve the usability of the

harmonized with the other guidelines. guideline the best practice has been|
integrated

It does not address motivation of the end 4 No This question is answered in the

to change habits arabst/benefit of the guidelines about incentives which is

system. linked within the guideline.
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Guideline: Smart Appliances (G)
Why was the tool/guideline implemented?

The guideline was tested against EDP Commercialehenergy management service procedures. The goal was
to gain customers perception of the value of smart appliance to further engage them with energy topics, through
EDP& HEM system.

At EDP Commerciaglthere was a misconception that the perceived value of the product was not so much on the
smart appliances but on the general consumption information so thé tebjective was to gain insights on the
value of appliances for the enders.

How was the tol/guideline implemented?

This guideline was tested from January to August 2015. EDP Commercial, the ED®Bs gedaip company

tested this guideline among others in an initiative named: Home Energy Managé&enést consisted on
comparing the informan of the guideline with ED& current HEM service functionalities concerning the

HEM service. The team found the guideline generic and a good starting point, but somewhat broader in scope
than what is necessary for a HEM service and for that reasomféeation is not so detailed.

EDP& HEM service re:dy is capable of connecting with smart appliances such as smart washing machines, smart
thermostats. Because of the comparable cost of acquiring new appliances with connecting capabilities, the re:dy
senice is delivered with a set of two smart plugs (customers can purchase more) that render the appliances
fismard and it also connects to the housing electrical circuits such as lightning or the pool.

In the S3C funded qualitative study with 16 re:dy dbefmore info in the Endser feedback guideline test
explanation), the team within the EDP grémpetailer concluded thatthough the equipment prices tend to be a
barrier, the smart plugs are highly valued and desired as perceptively only with ipimeofinterviewees can
benefit of the service full potential. The Re:dy Meter tends to be only known by heavy users, perceptively this
equipment has the same function as the plugs but for built in electric equipment/ household appliances.

The greater theaumber of plugs that the interviewees have, the more electric devices they can control and the
more benefits they can obtain from the re:dy senHmvever, some limitations were identified:

9 Price per plug is perceived as too high to allow interviewe@sirchase extra re:dy plugs;

1 Sizei re:dy plugs have an excessive size for some locations of the house (ex. home appliances close to
the wall);

1 Limited signali re:dy plugs lose signal if in a larger distance from the modem.

For some interviewees the [dg:Meteris not really necssaryin their home, for others isian essential tool to
exercisecontrol over tie household energy consumptidtowever this device is perceived as very expensive
and, in this sense, interviewehssitate or even reject tonghase it.

Furthermoresome interviewees also have experienced problespecially the difficulty in pairing the plugs
(the manual/info that comes with the plugs is perceived by some interviageeslear and too technical).

One of the interesting fidings that EDP founftom additional insights that derived from a quantitative study in
early 2015 (a conjoint analysis with 360 users, re:dy prospective custpmédrsh discussing the value
proposition of their HEM service with both clients and prospeets that they valued discriminated information

from electrical circuits such as lightning, the pool, onfrimdividual appliancesi/hen interviewing prospective
clients, EDP found that among the main barriers to contract their HEM seitiegwice ofan extra smart plug

and the insufficient number of plugs that come with the core service, rank second and third right after the HEM
service total cost.

In addition, when testing the intention to contract the HEM service, EDP found that by adding twoluegdra
the intention to hire the HEM service would almost double, from 25 to 46%.

Suggestions for improvement: Suggestion  Reason for decision
implemented

The motivations of the actors for different | No Value Propositions are include in the
types of functions and how benefits can be incentives guidelines that details ho
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Suggestions for improvement: Suggestion  Reason for decision
implemented

passed to thaser could be more detailed. different incentives appeal to differe
groups of customers.
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Guideline: Monitoring Functionalities (G)
Why was the tool/guideline implemented?

The guideline was tested against EDP Commercial home energy management service procedures. The goal was
to improveEDPSHEM system monitoring capabilities that include our web platform and smartphone app.

EDP knovs that monitoring capabilitiearethe man benefits of a HEM system, and the one that is most valued

by the clients that hire the service. Therefore the testing of this guideline was meant to check if anything was
missing in the way the data was provided to the end users and in the analytiesréhabnducted with the data

to provide valuable insights to the clients.

How was the tool/guideline implemented?

EDP Commercial tested this guideline among others in an initiative named: Home Energy Management. All
together,EDP found theinformation ineresting to reviewts existingprocedures and perceptiorzut EDP
didn@ use it to improve the wafeymonitor the functionalities thaheir HEM system provides ttheir clients.

The test of this guideline consisted on challenging WERP already didwith re:dy and act on the gaps
identified. However, the team considered ttiay needed to incorporate the cli@tview on the value of
monitoring functionalitiesThe guidelines insights are in line with EBFindings and served to gain deeper
insighs based on further studies, focus groups and interviews with EDP re:dy customers in the following
months. The results are described in the following.

In the S3C funded study with 16 re:dy users, the retailer been able to break down users by their level of
knowledge of the service which impacted the complexity of their interaction with re:dy in terms of monitoring
functionalities. The typology that derived from the study is explained in detail orBgage

Analyze information Analyze information Manage energy
provided by Re:dy displayed by Re:dy consumption with Equipment owned
Service Service to control Re:dy Service and used

energy consumption
and production

Rarely
None

Once a month to

once a week 2 plugs and a re:dy

meter

Once a week to

once a day 5to 6 plugsand a
Heavy Users & Producers Heavy Users re:dy meter

More than once a

day

Re:dy Service
Level of Low Medium High
Knowledge

Figure 17: re:dy service user typology, source: EDP

Another interesting insight comes from the focus group EDP has carried out with six re:dy clients in late 2014 t
understand the customer point of view regardimgnitoring functionalities to understand theim benefits of

the HEM service monitoring functionalities and rank them according to the customers view. The resulting
ranking of benefits indicates that the wish for +iae information is particularly high

1. Being able to access and monitor the consumption at any moment;

2. Pay a bill based on actual readings and not estimates. All HEM clients have a smart meter installed;

3. Control and monitor the consumption of different circuits and appliances;

4. Achieveenergy consumption reductions and bill savings by changing behaviors and implementing easy
energy efficiency measures.

In addition in an extensive study witB60 prospective clientin the beginning of 201,3EDP hadfound that
monitoring and managing thenergy consumption was only second to reducing the energy consumption as a
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main driver to acquire EO® HEM system. The third most appreciate functionality was to remotely dedtrol
appliances.

Suggestions for improvement: Suggestion  Reasonfor decision
implemented

If would benefit from more context in the Not yet The timeframe for thadaptingthe
present home automation trends. For instar guideline was too short. However, thé
who are the players besides utilities that ar¢ changes might be implemented at a
working in this field? What kind of innovativ later stage.

solutions are being presented at this point.
What are the lgj technology companies
bringing to the table: Goodiefiwork with
Nesb or Appleds fiHome kib
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4.4 Insero Live Lab

Full project title

Website

Funding scheme EU-funded (FP7)project FINESCE

Involved guidelines

f
f
f
f
f
f
f
f
1

Which barriers and opportunities were addressed?

Insero Live Lab (FINESCE trial site)

http://inserolivelab.dk/en/insefiove-lab-a-living -laboratoryof-the-future/

Guideline: Useicentred KPIs for the evaluation of smart grids

Guideline: Bonus & malus changing behaviour with rewards and penalties
Guideline: Engaging people through telling stories

Guideline: Choosing and conmting monetary and nemonetary incentives
Guideline: Choosing from different types of monetary incentives
Guideline: Choosing from different types of noronetary incentives
Guideline: Gamification making energy fun

Guideline: Collection of surveguestions for smart grid evaluation
Guideline: Designing a dynamic tariff

Barriers
1 Inadequate expectation management
1 Engaging end users without sharing decision power.
Opportunities
1 Reinforce the end useerspective in the project design
1 Gamification.
1 Roll out smart grids towards the general public
1 Connect smart grids to smart cities, smart living and sustainable lifestyles
1 Develop an overarching storyline to achieve a sense of urgency about smart grid

4.4.1 Introduction to the pilot and impact of S3C

The Insero Live Lab project is one of seven trial sites of théufided project FINESCE (Future INtErnet

Smart Utility ServiCESs), which is testing innovative wagplications and services in the energy sectoe.ffibl

site is located in Stenderup, a village close to Horsens, Denmark. In this village, the Insero Live Lab project staff
has recruited 20 families to have their houses equipped with the newest technology from the energy and ICT
sector, including:

f

= =4 —a —a —a A

Heatpump connected to a hydronic heating system

Solar heating system

Photovoltaic cells

Complete home automation system for control of indoor climate and comfort
Charging box for an electric vehicle

Electric vehicle (leased)

Broadband internet connection

95


http://inserolivelab.dk/en/insero-live-lab-a-living-laboratory-of-the-future/

S3C D5.1

Figure 30, Key Visual of Smart Village Stenderup exemplifying different technologies tested by the 20
participant families (source: InseroLiveLab.dk)

As an incentive to participate in the project, the equipment was offered atyadigeount. Still, participating
families had to substantially invest into their homes in order to be able to take part in the project. One of the
main selection criteria in choosing participants was that their houses had to be situated outsidetthe collec
heating area.

During the trial, the participating end users have access to live information about market prices, weather
forecasts, production and consumption forecasts. The equipment, combined with useful information, is expected
to influence the emgy consumption behawio of the participating families. At the same time, the end users play

an important role by providing feedback to develop easy to understand afddars#ly new products and

services.

Even before collaborating with the S3C projeleg Insero Live Lab project had an extensive plan to collaborate
with their end users that included several rounds of interviews and surveys, contextual inquirieation
workshops and interaction schemes via social media channels. Furthermorejdtieretained a social

scientist, who acted as the main point of contact for the pésjpatticipants.

In the initial stage of cooperation, the contact persons at Insero Live Labs and the S3C team decided on
guidelines and tools to be prepared forghegjiect based on the plans Insero had for the project phase. In early
2014,when collaboration started, Insero had already rolled out the extensive technologyrséte homes of

the participating families and devised their extensive catalogimenéctions. However, they sought to

benchmark their effort to what other Smart Grid trials in Europe had done and were thus very interested, in e.qg.
comparing their survey approach to the omme®ther existing projects. Thaill to maintain the familigd

interest in the new technologies was high, so the team was eager to learn about new ways of engaging with end
users beyond sending price signals and installing technologies. The focus of the sociologist working in the
project, Munna Hoffmamdgrgensenyas to create and learn as much as possible about the actual daily routines
influenced by the new technologies and how to raise awareness and acceptance for them. Furthermore, in the
beginning, the project was interested in simulating a reneveatdegy taiff to see how their test customers

would react based on tariff and gamification principles.
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Thus, during a meeting in Amsterdam, the S3C consortium presented several best practice examples from other
projects in the areas of interest to the team froserm present. It was agreed that the following thematic areas
should be supported by S3C with guidelines and tools:

1. Pricing

2. Evaluation
3. Gamification
4. Storytelling

In fact, the following guidelines were made available to the Insero Live Labs team betwdemdpgiugust
2014:

Guideline: Useicentred KPIs for the evaluation of smart grids

Guideline: Bonus & malus changing behaviour with rewards and penalties
Guideline: Engaging people through telling stories

Guideline: Choosing and combining monetary aod-monetary incentives
Guideline: Choosing from different types of monetary incentives
Guideline: Choosing from different types of noronetary incentives
Guideline: Gamification making energy fun

Guideline: Collection of survey questions for smart gwdluation

Guideline: Designing a dynamic tariff

=4 =4 -8 -4 48 —a —a _—a -9

Most of the guidelines centred on support for a test phase with a gamifibased simulated tariff that was
discussed in early 2014. However, the project decided not to implement this specific testfiehadle which
made the advice unnecessary. Neverthelessibkection of survey questions for smart grid evaluaiion
guidelineand thefiEngaging people through telling stoegideline had a strong impact on the project.

The toolfiCollection ofsurvey questions for smart grid evaluabavas used to doublecheck the own survey

design and to benchmark it against the work in other European projects. It helped the project staff to see if they
werefion the right track if their approach was comparelib other European projects and served as deeision
making basis on questions to drop and add to arrive at a concise yet comprehensive survey design.

ThefiEngaging people through telling stodeguideline was used as a starting point and inspiration rhéomua

the projeads own story telling approaches in form of written interviews and videos. The storytelling structure
outlined in the S3C guideline was transferred into the stmctured interviews used with the families willing

to share their experiene@ublicly. The story telling interviews and videos have been a great success for Insero
in three areas:

1 For marketing and dissemination
1 For educating consumers
1 For learning about their participafiexperiences in their project (self evaluation)

The FINESCE project will terminate in autumn 2015, however, the Insero Live Lab is expected to host further
projects and activities in the future.

4.4.2 Timeline of collaboration with S3C

Responsible S3C B.A.U.M. Consult
partner

Supporting S3C VITO, ECN
partners

Date and type of Contact person Description and outcome
activity

Nov.201371 Feb.2014 Social Science team

Information and introduction process with plans to
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e-mail contact and face
to-face meeting

expert at Insero Live
Labs and S3C team

conduct a worksbp for further collaboration

26.01.2014

Social Science team
expert at Insero Live
Labs and S3C team

First meeting with the project during the opening of th
test site in Stenderup. Introduction of the S3C project
and gaining an understanding of what Insero Live Lak
is about.

06.03.14: Workshop
(Task 5.1)

Social Science team
expert and senior
innovatin expert at
Insero Live Labs and
S3C team

Workshop to define key areas for collaboration and a
on a procedure. Priority areas for guidelines and toolg

1. Pricing

2. Evaluation
3. Gamification
4. Storytelling

April 1471 Aug. 14: E
Mail contact

Social Sciencéeam
expert at Insero Live
Labs and S3C team

Provided tools and guidelines:

- Guideline: Useicentred KPIs for the evaluation
of smart grids

- Guideline: Bonus & malué changing behaviour
with rewards and penalties

- Guideline: Engaging people through telling
stories

- Guideline: Choosing and combining monetary
and noamonetary incentives

- Guideline: Gamification making energy fun

- Guideline: Collection of survey questions for
smart grid evaluation

- Guideline: Designing a dynamic tariff

02.12.14: facdo-face
meeting at an Open Day
event in Horsens

Social Science team
expert at Insero Live
Labs and S3C team

Audit: First feedback on the received guidelines and
tools; discussion of potential further areas of
collaboration

08.01.15: TelCon

Social Science team
expert at Insero Live
Labs and S3C team

Interview to fill in the questionnaire for the evaluation
the S3C guidelines and tools, for:

- Guideline: Engaging people through telling
stories

- Guideline: Collection of survey questions for
smart grid evaluation

Requests for further collaboration:

- ldea/template for an animation exemplifying
Smart Grids

- Reference lists of findings on incentives and
disincentives for participants in Smart Grid tria

Since April 14: frequent
e-mail contact and phong
calls

SocialScience team
expert at Insero Live
Labs and S3C team

- Updates regarding guidelines and tools
- Invitation to the relevant S3C events
- Feedback and clarification dialogue

98



S3C D5.1

4.4.3 Overview of tools and guidelines provided to Insero Live Lab

Guidelines/tools Reviewed | tested adapted Start First audit
received for

implement
ation

Guideline: Useicentred | No No No - - -
KPIs for the evaluation
of smart grids

Guideline: Bonus & Yes No No - - -
malusi changing
behaviour with rewards
and penalties

Guideline: Engaging Yes Yes Yes Aug. 2014 | Jan. 14 Sept. 15
people through telling

stories

Guideline: Choosing ang No No No - - -

combining monetary anc
nonmonetary incentives

Guideline: Gamification | No No No - - -
- making energy fun

Guideline: Collection of | Yes Yes Yes Aug. 14 Jan.15 Jan. 15
surveyquestions for
smart grid evaluation

Guideline: Designing a | Yes No No - - -
dynamic tariff

Due to changes in the project outline, the extensive guidelines on pricing and incentives were not of use for the
project afterall. When the guidelines to be delivered by S3C were done, Insero had effectively decided to not
implement a pricing game to simulate an innovative tariff arrangement. In fact, the guidance became irrelevant
for the project.

4.4.4 Implementation of S3C guidelines and tools and suggestions for improvement

Guideline: Collection of survey questions for smart grid evaluation
Why was thguideline implemented?

The sociologist in charge of developing and carrying out the surveys within the test site consideredlarparti
relevant guidance to doublecheck whether the approach taken by them was in line with other projects and to
ensure that fields of enquiry were not left out or underrepresented in their surveys. Thus, the battery of questions
served as an orientatiguoint. The main motivation to ask for and work with thedelinewas to increase the
comparability of the results from the questionnaires and survey to other smart grid projects. The Insero
representative working as the S3C contact point pointed ouththatrveys are of even more relevance for

projects starting completely new. By providing a battery of questions for the evaluation within smart grids,

future projects gain a good starting point in developing their surveys and questionnaires. Insdgadydabldo

the research all by themselves, they can replicate the approaches of other projects and adapt them to the special
applications and challenges to be dealt with by their project. Unfortunately, the timelines of S3C and Insero Live
Labs did not cimcide in a way, where this would have been possible, as the first rounds of surveys were already
concluded, when the collaboration started and the format for surveys was already developed. Nevertheless, the
batteries o questions were considered a hel@fathmark for evaluating their Smart Grid Project and the

99



S3C D5.1

opportunity to compare the own approach against other European and national survey outline was strongly
valued.

How was theyuideline implemented?

The S3CguidelinefiCollection of survey questionsifsmart grid evaluatianwas used to doubleheck and
optimize the questionnaires applied for the ongoing evaluation the Insero Live Lab project esp. to tie project
research protocols were in line with other European Projects, if the consortium vasright track and to

make decisions about keeping or dropping certain questions. The gjeablogist developing the

interactions with the endsers in the test sites was keen on developing concise surveys that would not
overburden or take up too mutime for the endisers to work on. In fact, the guideline facilitated decision
making processes in terms of optimizing their survey format.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision
implemented
Add references to thguideling perhaps in| Partly Instead of writing an entirely new
form of a guideline explaining how to use guideline, thgthow to usé-section in the
the tool guidelinewasimplemented. A guideline

on how to design surveys in generakh
not been implemented because itis a to
generic information.

Add a Dds and Dofs section regarding | Yes The mostpressing Dé& and Dofds were
the instrumeniiquestionnaire, in which included in the improved and more
important aspects such as the benefits & detailed new version of the how to use tk
limitations of working with surveys are tool section to avoid common mistakes
pointed out

Add afbefored andfiaftero section: the Yes Every chapteor block of questions now
fibefore sectiodshould include a meta includesan indication of the project stage
frame for a questionnaire (incl. questions and purpose the questions should be us
that absolutely should be asked) and a for.

stepby-step guide on how and when to
apply the other questions. Thafter
sectiom should give an insight on
collecting and evaluating the receiveatal

Link the guidelineto other valuable Yes The link was established in order to stres
methods of gathering data, including the fact that quantitative surveys and
qualitative methods, i.e. by establishing i quaitative surveysarecomplementary.

strong connection to th# earning about
target groupdguideline
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Guideline: Engaging people through telling stories
Why was thguideline implemented?

The guideline was implemented to utilise storytelling to communicate the experience of families participating in
the project to thergater public. The social media and walesence of Insero Live Labs was supposed to

become more. The abstract, technical innovations that are being tested by the households in Stenderup were
supposed to be made more tangible for people in terimstatt des it mean to live in a smart communignd

fiwhat are the challenges for your daily routines resulting from the new equipment in yodr home

How was theguideline implemented?

The guideline was mainly used in the preparation and decision making pobaagéementing a storytelling
approach in the project.

The projeais sociologist who was in charge of implementing the storytelling approach for Insero Live Labs
greatly valued the option to revise the basic methods and ideas of storytelling in thieeaide to be given
first examples of what to do. The basic method of how to make a story out of the experiences of families
participating in the project in ti@Vhat can it look like? What are possible forms of storytelling&s of
particular relevance, as it clearly pointed out a way to carry outstenctured interviews based @itne
challeng@ the participants had to face in the project to change their behaviodithenjdurneyp they had to
make in order to beconf@ heod in the story. These keywords from the guideline helped to sketch out the semi
structured interview underlying the storytelling interviews and videos of Insero Live Labs. Thedproject
sociologist found this to be a good way of getting deeper and talkiagual conversation on the project on a
level where participants would actually reveal their background stories from their daily lives and share the
struggles and successes they have faced taking part in the project.

It was decided to implement a videtory with participants who were open to publicly sharing their experiences.
The narrators are telling the viewer how the new equipment in their house has impacted their daily lives. Their
story was structured via loose questions (seimictured intervie) and the outcome was shared on the préject
website and facebook account. That way, the project staff was able to gain a deeper understanding of the end
user experience (form of sadfzaluation), to share the stories of their participants with othergisa a tangible
impression of the impact the new technologies have on padpes (marketing, dissemination) and to share
information, build trust and raise understanding for the new technologies in other potentially interested
consumersgducationabspect).

In the video below, you can hear how Peer and Jette Bybjerg have experienced the switch to
sustainable energy, and how the new equipment have affected the energy habits.

You also tend to not turn off the computer and nat'think about
standby power when the sun is shining.

Figure 31: Screenshot of the storytelling video by INSERO (Source:
http://inserolivelab.dk/en/2014/08/peerand-jett e-share-experiencesfrominsero-live-lab/)

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
Highlight the different areas in which yes The guideline now includes a matrix
storytelling can be used: end user rendering an overview of which story
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Suggestions for improvement

Suggestion

Reason for decision

education, evaluation and marketing

implemented

formats and narrators are suitable with
regard to the two main purposes for tellir
stories in the context of energy describeg
in this guideline: data & knowledge
collection and comemication and
disseminationThis way, the complex, yet
highly relevant information can be
conveyed.

Add how storytelling can be applied usin| yes The guideline now includes the section

different media (Video, text, blogs) fiDecide on the format(s) and
communication channels to be uééal
account for the differences media as this
useful information for practitioners

Add more details or ideas on story topicq partly To keep the guideline at a reasonable

try other combinations thaithallenge, length, this recommendation has been

fiourneyo, fhera or collect questions that implemented in parts. New reference link

can be asked in the interviews to receive to other potential ideas for story topics a

deeper insight into peogedaily storylines that can be utilised.

experiences with smart energy technolog

Add more best practice examples, E.g. | yes To make the guideline more illustrative

from Insero Live Labs

and inspiring, best practice examples
including the You Tube story clip from
Insero have been incorporated.
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4.5 KIBERNET

Full project title

Website

Funding scheme Slovenian Ministry for Economics and the European Regional Development

Tested guidelines

f
f
f
f
f
f
f
f
f
f
f
f
f

Which barriers and opportunities were addressed?

KIBERnNet (Prototype Development of the System for the Control of Indastri
Loads and Distributed Sources on the Distribution Electricity Grid)

http://www.kibernet.com/

within the call iStrategic Research Development projedgthin private
companies.

Guideline: Introducing demand side management to SMEs

Tool: Questionnairéor engaging SME

Tool: How to estimate your load shifting potential

Guideline: How to create a consumption baseline

Guideline: Usinglexibility manually or automatically

Guideline: How to monitor demand response performance

Guideline: KPlIs for energy consumption effects

Guideline: Designing a dynamic tariff

Guideline: Bonus & malus changing behaviour with rewards and penalties
Guideine: Testing tariff schemes in a pilot context

Guideline: Choosing and combining monetary and-mametary incentives
Guideline: Choosing from different types of monetary incentives
Guideline: Choosing from different types of noionetary incentives

Barriers
1 Nonrviable business cases for end users
I Ongoing technical problems and unreliable technology
1 Inadequate expectation management

Opportunities
1 Reinforce the end user perspective in the project design
1 Develop viable business model

4.5.1 Introduction to the pilot and impact of S3C

The KIBERnNet is dop-down project from Slovenia aimirtg develop a prototype system for automatic control

of industrial loads and decentralized electrical generation on the power distribution grid. It has received funding
from theEuropean Regional Development Fumitie projeafs objective is the developmesmd demonstration

of a novel service that distribution system operators (DSOs) would like to introduce to their industrial consumers
and producers of electricity. The main purposes of this service would be:

f
f

create economic benefits for industrial conswsraerd producers,

reduce costs of balancing the mismatch between planned and produced electricity (balancing
and control energy),

reduce the need for investments due to reinforcements and enlargements of the power grid,
increase security and reliability tife power distribution grid operation,
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1 enable efficient energy consumption,
1 enable large scale integration of decentralized electricity production units.

Within the scope of the project, new technological solutions and measures have been implemented:

1 innovative algorithms of computer control and regulation,
1 optimization algorithms,

1 hardware and software for automatic demand response,
1 usetrfriendly design.

This project resulted in the design and implementation of an automated demand response systeonsistEh

of a control centre (designed for KIBERnet service providers) and a communication control hardware installed at
the side of the end user and consurbsing specially developed advanced control algorithms in the central

control centre, a servicegqvider connects individual consumers and producers into a virtual group and manages
their offered adaptation capacities according to the geotigghnical and economic best interest.

The automated demand response communication procedure between ssveeand consumer (sEgure32)
regularly exchanges the adaptation information data and does not directly involve the end user. The direct end
user interaction isrpvided offline via the technical support and billingollecting the incentives. The main
faceto-face contact was established at the beginning of the project through the end user engagement process.
The SMEs preferred the automated solutions sinceltiés not affect their production process and they can

focus on theiprimary business and value chaiAsitomated solutions demand less additional interactions due to
the automated smart grid services and enaddeeadaptation of productionqeesses. lem the end user
perspective it is &set and forgétservice, which should have only positivedirtial and energy effects.

The KIBERnet system has been installed and tested at the locations of four industrial end users which were also
partners on the pject. The interaction scheme started with the preparation phase, which consisted of the
selection of end users and the investigation of technical characteristics for adaptation. After signing the contract,
the interaction scheme passed to the operatiogephehich was mainly controlled by the automated solution.

Service Center Consumer

Offer Sending Offers (Energy with price)

optimisation

Demand

optlm|::‘.at|onl_n_:‘|Wrery of the adaptation data

Adaptation conformation ,
Adaptation

Reporting

Figure 32 Communication algorithm of the end user device with the control centresource: KIBERNET
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The main impact of the S3C project on KIBERnet was to strengthdadhe on end userse. to not only
analyse their needs from a technological point of view, but to take into account the nieddstofl customers
that used the neapplicationsIn particular, the recruitment process was consolidated and the alfooéti
flexible energy was revised. Additionallgertain points of the evaluation, which concentrated on dedicated
performance indicators and baseline calculation, were examined.

The series ofjuidelines on incentives were analysed, but due to the advataggiof the project they were not
implemented. Nevertheless the ideas of nonfinancial and nonmonetary incentives resulted in interesting ideas for
the motivation of end users in future engagement processes.

The goal of the KIBERnNet project was to setaugystem to the pilot stage and set it ready for the commercial
use. The end users obligated themselves to participate actively and made their loads accessible for the
investigation of the project. In exchange, they received the automated solution eftheddresponse system
free of charge, which will bring profits when the service will passdommercial stage.

The end user candidates for participation were selected from the pool of SMEs from various branches according
to technical characteristics apdrsonal contacts. Those selected end users were invited to the engagement
workshop for the project demonstration. After this step each selected end user went through the detailed
technical analyses of the production process, finishing with the instaltatibe KIBERnet equipment.

During the operation phase the interactions with the end user were provided caaiidgl out withirthe
automated algorithm for demand response. The end users had an option to monitor the demand response
activities online though a web applicatiofseeFigure32 andFigure33). This technology is designed to support
the contractual relationship between service providettmdommercial/industrial customeifiche contract
defines the obligated flexibility capacjtgdaptation frequency, penalties and optionally also the incentives for
demand response.
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Figure 34: KIBERnet Pr oject, snapshot of the end user adaptation monitoring, source: KIBRNET

In the KIBERnNet projectthe commercial customengere treated as smart consumers, receiving and realizing the
requirements from the service provider. The end user wanted to avoisktloé failureor losseglue to

introduction of the demand response changes affecting his core business. Thiefureomated control
solutionwas adapted to those requirements resulting in limited behavioural clvaitg@ptimisingfinancial
benefits.

Due to the fact that the S3C partner INEA also led the project KIBERnet, a direct contact to the consortium was
enabled. The KIBERnet project finished just before the S3C project but the project partners showed interest to

participatein the S3C as an active pilot and to contribute with their experiences as end users from the industrial
segment.

The first workshop with the consortium was organized to detect common interest of participation. The result was
the agreement to focus on dalines on business relationships and business models. Furtheamore

collaboration on guidelines about the technical characteristic of demand response capabilities (depending on the
regular end user production processes and evaluation methods) wasupgreedl series of workshops resulted

in the investigation of the following guidelines:

Guidelines optimizing the recruitment and demand response process

1 Guideline: Introducing demand side management to SMEs
Tool: Questionnaire for engaging SMEs

Tool: How  estimate your load shifting potential
Guideline: Using flexibility manually or automatically
Guideline: How to monitor demand response performance

= =4 —a A

Guidelines used for evaluation

1 Guideline: KPIs for energy consumption effects
1 Guideline: How to create @nsumption baseline

Financial oriented guidelines

1 Guideline: Designing a dynamic tariff
I Guideline: Bonus & malué changing behaviour with rewards and penalties
1 Guideline: Testing tariff schemes in a pilot context
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1 Guideline: Choosing and combining mongtand noamonetary incentives
1 Guideline: Choosing from different types of monetary incentives
1 Guideline: Choosing from different types of Aotonetary

The financial oriented guidelines were used to elaborate ideas about incentives and on how todqeld a pr
business relationship between end users and service providensiWii hose guidelines remained untested for

two reasons: 1.) The project has not go into the commercial phase yet and 2.) The guidelines did not payed much
attention to automated sdilons and SMEs.

The guidelines dealing with the recruitment and demand response processes were used and tested, to revise the
existing process and to test new end user candidates. One of the candidates was very interested in those services
and further agtities were planned.

The guidelines regarding the evaluation were used to define parameters for the demand response efficiency and
to improve the calculation for accounting incentives. The project KIBERnet found some performance indicators
about the adaption of energy consumption, which can be compared to the demand response efficiency of
particular consumers. The guideline about the calculation of the consumption reference gave important
information about the handling of individual specifics, when dedjrthe incentive terms in the contract.

4.5.2 Timeline of collaboration with S3C

Responsible S3C INEA
partner

Supporting S3C RSE, VITO, EDP, BAUM
partners

Date and type of Contact person Description and outcome
activity

Dec 2008 May 2011 KIBERNET project | Setting up a common understanding of @iser
manager and S3C engagemerdand setting up a project managemenet

team Outcome: pilot system setup
Nov 2011 KIBERNET project | Informational meeting about S3C proposal and
manager and S3C agreement tparticipate on the project
team
23.9.2015 £S3C KIBERNET project | Description: S3C project descriptiborengagement of
workshop manager and S3C end users in demand response
team

- presentation of the idea of tools and guideline
the participating partners

- discussion about the use(ability) of available
guidelines and tools for industrial organisation

- Discussion about the suitability of content and
structure of guidelines/tools

- Discussion about the needs of industrial users
with the goal of finding poterdl applications for
implementing or testing of S3C guidelines/tool

Outcome:

The followingtools andguideline areas have been
detected as a subject of interest

- Guideline: Introducing demand side managem
to SMEs
- Tool: Questionnaire for engaging SMEs
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- Tool: How to estimate your load shifting
potential

- Guideline: Using flexibility manually or
automatically

- Guideline: How to monitor demand response
performance

- Guideline: How to create a consumption basel

- Guideline: KPlIs for energy consumption effect

- Guideline: Designing a dynamic tariff

- Guideline: Bonus & malus changing behaviou
with rewards and penalties

- Guideline: Testing tariff schemes in a pilot
context

- Guideline: Choosing and combining monetary
and noamonetary incentives

- Guideline: Choosing ém different types of
monetary incentives

- Guideline: Choosing from different types of no
monetary incentivéhe consortium partners
agreed to offer the project measurements for §
testing. The plan for testing of guidelines and
their evaluation was diseged.

13.3.2015 ¥ S3C
workshop

KIBERNET project
manager and S3C
team

Description: S3C guidelines and toelsvaluation and
testing (technical part):

- presentation of draft versions of tools/guideling

- analysis of the content with respect to the
reporting template frame (general impressions
readability, content, usability, closing question
based on input from industrial partners

Outcome:

- Industrial partners read all the listed guidelineg
regarding ecruitment and evaluation

- Industrial partners presented their views and
comments on guidelines/tools and related topi

- The testing plan was discussed and started.

14.4.2015 3 S3C
workshop

KIBERNET project
manager and S3C
team

Description: S3C guideles and tools evaluation and
testing (economical and motivational part)

- Presentation of draft versions of tools and
guidelines to the industrial partners

- Analysis of the content with respect to the
reporting template frame (general impressions
readability,content, usability, closing questions

- Preliminary results of the tested guidelines we
presented and discussed.

Outcome:

- Industrial partners read all the listed guidelineg
regarding incentives and business models

- Industrial partners presented theiews and
comments on guidelines/tools and related topi

Oct. 2014 Jun. 2015
testing

KIBERNET project
manager and S3C
team

Testing of the guidelines. Interviews of the consumers
project and candidates were provided. Data analyses
the evaluatiompurposes were performed.
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4.5.3 Overview of tools and guidelines provided to KIBERnet

Guidelines/tools Reviewed | tested adapted Start First audit
received for
implement
ation
Guideline: Introducing | Yes Yes Yes 13.3.2015 |/ June2015
demand side
management to SMEs
Tool: Questionnaire for | Yes Yes Yes 13.3.2015 |/ June 2015
engaging SMEs
Tool: How to estimate | Yes Yes Yes Oct. 2014 | 14.4.2015 | June 2015
your load shifting
potential
Guideline: How to creatg Yes Yes Yes Oct. 2014 | 14.4.2015 | June 2015
a consumption baseline
Guideline: Using Yes Yes Yes 13.3.2015 |/ 14.4.2015
flexibility manually or
automatically
Guideline: How to Yes No Yes 13.3.2015 |/ /
monitor demand
response performance
Guideline: KPlIs for Yes Yes Yes Oct. 2014 | 14.4.2015 | June 2015
energy consumption
effects
Guideline: Designing a | Yes No / 14.4.2015 |/ /
dynamic tariff
Guideline: Bonus & Yes No / 14.4.2015 |/ /
malusi changing
behaviour with rewards
and penalties
Guideline: Testing tariff | Yes No / 14.4.2015 |/ /
schemes in a pilot
context
Guideline: Choosing ang Yes No / 14.4.2015 |/ /
combining monetary and
non-monetary incentives
Guideline: Choosing Yes No / 14.4.2015 |/ /
from different types of
monetary incentives
Guideline: Choosing Yes No / 14.4.2015 |/

from different types of
non-monetary incentives
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4.5.4 Implementation of S3C guidelines and tools and suggestions for improvement

Guideline: Introducing demand side management to SMEs
Why was the guideline implemented?

The guideline was implemented to help the project leader firapipgopriate SMEs, which could join to the
demand response programme for electrical energy.

One of the goals of the KIBERnet project was to demonstrate the possibility for demand response of electrical
energy with SMEs from different types of industry. Tedeline helped the project leader to find new SMEs

and to review existing SMEs. Through the process, which is described in the guideline, the project leader
received all information, which was needed to evaluate SMEs as suitable participants foush@aiver plant
(VPP).

How was the guideline implemented?

Four SMEs were already connected to the KIBERnet control centre. The project leader used this guideline to
review the existing loads for demand response and to find new SMEs, which could paiiticipatePP.

During the testing of the guideline meetings with consumer representatives were organized. There the standard
guestionnaire was filled out and the electrical demand response capacity was calculated.

The guideline has proven to be the suitdbtdinding new SMEs, which could join to the VPP or reviewing the
capacities of existing partners.

The guideline helped the project leader in the process of contacting potential SMEs for the demand response
programme and it helped to gather the necestatey, Furthermore, it was a useful tool to prepare the
communication with SMEs and to recruit appropriate participants.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
The best practice example is melevant | Yes We did not have any best practice
enough examples. We added one, regarding

choosing an additional SME, which coulc
join the KIBERnet (SI) project.

The theoretical background &melevant | No This guideline has been perceived by no
enough. very theoretically backed. The changes |
the text have not been implemented
because the process, which is described
the tool, is made based on experience ol
experts who were involved in the
acquisition of SME for the peak levelling
and adaptation of ettrical energy.
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Tool: Questionnaire for engaging SMEs
Why was the todmplemented?

The tool offers distandard questionnaire, which helps service providers in identifying SME candidates for the
participation in demand response programmes. The tablesthe service providers to collect relevant
information from energy mangers of SMEs, when using the questionnaire in an early stage of the project. The
collected answers helped to make a decision about appropriate candidates for a demand respmsgeprogr

One of the goals of the KIBERnet project was to demonstrate the possibility of shifting loads of electrical energy
within SMEs (from different types of industry) to a demand response programme. The tool helped the service
provider and project lead&s find new SMEs in a more efficiently manner. After the energy managers of the
SMEs filled in the questionnaire the project leader analysed the data. The analysis enabled the project leader to
find appropriate SME for further processing and participatiche demand response programme.

How was the todimplemented?

Due to the fact, that the project was already finished, the guideline was implemented in the evaluation phase of
the project. There were four SMEs already connected to the KIBERnet comiir@. ehe project leader used

this guideline to review the existing loads of those participants. Additionally the tool enabled the project leader
to find new SMEs, which could participate in the VPP.

Within the rationality of the SMEs the most importardtéa for participating in the demand response
programme were financial: lower costs or higher benefits for electrical energy, subsidies/grants and the
refinancing period of the investment. The meeting with one of the@Eiiergy manager and filling the
guestionnaire gave the following results:

fiThe SME has a consumption peak of around 6.400kW and a monthly consumption of
around 3.000MWh. The monthly amount of working hours is 500. It has 3 appropriate
consumption appliances for adaptation. Their avetagd is 1800 kW for 40% of the
whole SME working time. The SME prefer more the electrical adaptation energy trading
based on a contracatherthan negotiationshat have to be renewed every tink®r this
investment it expects the paybaakvestmentimortisatiorperiod less than 2 yeads.

Based on the analysed data of the questionrtageproject leader decided to pass the SME to further processing
for the demand response programme.

The standard questionnaire has proven to be a suitable tool famahsis of the electrical demand response
potential of SMEs.

By using the tool the project leader gathered relevant data from the new potential participants (SMEs). The tool
helped to structure the work of the project leader and simplified the cotlexftaata. The tool has proved to be
successful regarding the gathering of data, which the project leader needed for the analysis of the participants. It
simplified the way to find good decision about further negotiates with the new potential SME. bee to t

practical application of the tool, the project leader decided also to use it fordhalvation of existing SME

partners of the KIBERnet project. Summarized the tool has fulfilled the project@eadpectations and goals.

Suggestions for improvemt

Suggestions for improvement Suggestion Reason for decision

implemented
the best practice examples should be mq Yes We have recognised the lack of relevang
relevant of the presented examples and have adg

guidance from more example.

thetheoretical background should be mo| No The tool is based on years of experience
not relevant the acquisition of SME for peak levelling
and adaptation of electrical energy.

data that describes the share of electricit Yes Helps getting better overall impression o
in total costs of the companyalid be the companigsprofiles
added
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Tool: How to estimate your load shifting potential
Why was the tool/guideline implemented?

The tool was implemented with the ambition to recheck the existing concegitafating load shift capacity.
Its goal was also to:

1 compare calculated results to actual load capacities,
1 evaluate the methodology, the calculator and the data model,
1 determine the capacity of new end users.

One of the goals of the KIBERnet projectasdemonstrate the possibility of a quick and simple estimation of

SMEs flexible energy (from different sectors of industry). The tool helps the service provider or the project

leader to determine the flexible capacity of SMEs more efficiently on tharfesting even if only limited data

is available. As the first step in the process the SMEs energy manager calculates the available capacity. Based on
this data the project leader has to analyse the data and to determine if the SME offers potent@p&depirt

the demand response programme.

How was the tool/guideline implemented?

Due to the fact, that the KIBERnet project was already finished, the tool has been implemented in the evaluation
phase of the project.

The methodology has been used teveluate actual available flexible energy of two end users. The results of
the estimation of load capacity have matched with the actual available capacities. Furthermore, two additional
companies were using the standardised questionnaire. The purposedeisitone their potential for demand
response and to analyse their potential to participate in the KIBERnet system.

The project leader followed the procedure described in this tool. The results enabled him to effectively acquire
the relevant data for evaltion and analysis of new potential end users. Therefore the tool fulfilled the project
leadefs expectations (goals).

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
Enable the import of the end uéeactual | Yes The changes make the tool more adapta
consumption data into the Excel tool for the consumer
Enable copypaste data input in the Excel Yes Easy handling for the tool user
tool
Enable adaptable time period of the Yes The tool user gets more detailed overvie
analysis (1 day, 1 week,Zeeks, about the consumé@r consumption.
customé) in the Ex
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Guideline: How to create a consumption baseline
Why was thguidelineimplemented?

The guideline was used to recheck existing methodsafoulating shifted energy and the billing of shifted

energy. The proposed methods in this guideline are useful for conducting specific tasks, which are performed by
professionals within the companies (doubleck of billings, choosing an appropriate metifar individual end

users, etc.). Some of the guidelimeommendationkke transparency and pécability of the baseline

calculation are also in line with the project goals, which includes the end users on the personal and confidential
basis.

How wasthe guideline implemented?

Due to the fact, that the KIBERnet project was already finished, the guideline has been implemented in the
evaluation phase of the project.

The consortium partners agreed that the measurement data from the KIBERnet projeetusey for analyses

with the S3C guidelines. The consortium partners, which are consumers, supplied their data. Under the guidance
of the S3Crepresentative the various principles of the baseline calculation were tested. The tests mainly
concentrated orhe occurrence of stochastic deviation of those consumptions that affect the baseline and harm
the consumer.

Various principles were analysed and the conclusion was with minor improvements in line with the general
recommendation of the guideline. Recommdiunaha were given in the form of feedback for guideline
improvement and also proposed the change of the baseline algorithm.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented

Clarify whom these methods (gulte) Yes It improves the readability
are intended to.

Possible (unpredicted) production Yes In SME and industry the occurrence of
downtimes have to be taken into accoun stochastic interruption is hot uncommon.
The guideline calculates the baseline
merely based on historical data.
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Guideline: Using flexibility manually or automatically
Why was the guideline implemented?

The guideline has been used for the implementation of DR systems at industniatgpafthe KIBERnet

project. The guideline has been used to inform end users about possible modes (automatic, manual, mixed) of
flexible load operations. The guideline provided an overview and enabled a better understanding of the role of an
automated flgibility operation that KIBERnet addresses.

How was the guideline implemented?

The KIBERnNet project is already finished. Therefore the guideline has been used at the evaluation stage of the
project. The existing design of automated demand response syst&iBERnets industrial partners was

analysed and revaluated. Furthermore potentials of additional capacities have been to upgrade already existing
systems. Project partners were able tevaluate their automated demand response system designsabseéa@n
further unexploited potentials within their organisations.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
The scope of the guideline could be mor{ Yes The content of this guideline iery
detailed common and well known in the industria

sector. It does not present many new
information to the reader.

Although this guideline is written as a
general overview on manual and automs
operation of flexible loads, we have
recognised that the guideliiglacking
some detailed information. We have left
unchanged the rather general design (frg
the perspective of industrial users) of the
guideline, although théDos and Dofisd
section has been improved with addition
information that active partnersvye
contributed during the interview (the
description of mixed automated manual

regime).
The theoretical background of the No This guideline has been perceived to be
guideline could be extended not very theoretical. The changes to the

text have not beeimplemented since the
implementation is very case sensitive.
Additionally, the intention of the guideling
is to introduce automatic and manual
flexibility operation to readers and raise
awareness on the subject, rather than
providing a step by step tool.

The presented best practice examples | Yes We have recognised the lack of relevang
could be more relevant of the presented examples and have adg
guidance from one more example, which
elaborated in this guideline (Ecogrid).

The guideline could be adafe to more | No The guideline has been evaluated as
situations. applicable in the early stages of projects
Since the KIBERnet is already ongoing
and has even reached its final stage, the
guideline has been evaluated as poorly
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Suggestions for improvement

Suggestion Reason for decision

implemented

adaptable for this particularoject. We
have not implemented any changes to t
guideline in this respect since it is intend
to be used at the beginning of projects.
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Guideline: How to monitor demand response performance
Why was the tool/guideline implemented?

The guideline habeen evaluated as applicable in the early stages of projects. Since the KIBERnet is already
ongoing and has even reached its final stage, the guideline has not been used.

How was the tool/guideline implemented?

The guideline has been sent (via email) mdkbtive partner for a review. One week later, a meeting with four of
KIBERnefs industrial partners was organized. General impressions, readability, content, scope and usability of
the document have been discussed. The online questionnaire and theécevedpait was filled in.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
The scope of the guideline could be mor|{ No Industrial partners are already advanced
detailed users of monitoring technology, thteey

represent the extreme of the population
readers. It does not present many new
information to them but for the general
public the scope the scope of the guideli
is detailed enough.

The theoretical background could be mo| No The guideine has been reviewed by
relevant. industrial energy managers/specialists.
They felt that the document holds little
theoretical value. The changes to the tex
have not been implemented since the
intention of the guideline is to introduce
the general approach (mornitag) to
readers, while industrial users are alread
well informed with the elaborated topics.
Moreover this guideline provides an
overview by citing several other
guidelines, which describe specific
(theoretical) aspects of monitoring dema|

response.
The presented best practice examples | Yes We have recognized the lack of relevang
could be more relevant. of the presented examples and have adg

two more examples of projects, which
have applied monitoring approaches
elaborated in this guideline.

The gudeline could be more adaptable | No The guideline has been evaluated as
applicable in the early stages of projects
Since KIBERnet is already ongoing and
has even reached its final stage, the
guideline has been evaluated as poorly
adaptable for this particait project. We
have not implemented any changes to th
guideline in this respect since it is intend
to be used at the beginning of projects.
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Guideline: KPIs for energy consumption effects
Why was the tool/guideline implemented?

The guideline is used for estimating the consumption and the demand response efficiency in the form of
performance indicators. At the demand response service the performance indicatorsaemabpesison
betweerthe end usefmctivity on thér commondenominatorsUsing the performance indicators analyses, the
service provider evaluates and compares the activity and efficiency in the demand response programme.

The performance indicators also help the project leader to analyse and optimize the pinsiglesthe virtual
power plant. Such processéslcollectingflexible energy and the optimisation of the demand requests are
provided more efficiently on the basis of the corresponding performance indicators. Additipedtlymance
indicaors desching the economicategories regarding demand response are also important to design the
incentives for bonus and malus events.

How was the tool/guideline implemented?

The KIBERnet project leader prepared the list of performance indicators covering tHevsdiakg and demand
response for the virtual plant. The list was send to the KIBERnet consumers. At the workshop the performance
indicators were discusseleerformance indicators, which describe the ratios of the cost per unit of angput

most importahfor SMEs Their opinion was that the performance indicators, which describe the economic
categories, must be added, because on the basis of these indicators the supervisors will decide about further
participation in the demand response programme. Basétealiscussion the list of the k&) which are

relevant for the project from end user and service provider point of view, was created.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented

The guideline shald be easy to read Yes The performance indicators have been
described, but not clearly listed. We have
therefore, included a table, which clearly
lists all the discussed performance

indicators.
Regarding the scope, the guideline coulq Yes This guideline has been perceived as no
be more detailed having enough details about its target

group. A description of potential users of
KPIs was added and several segments K
which KPIs could be groped have been
outlined. The Segment of KPIs that this
guideline foases on and its relation/link t
other segments (specifically to S3C
guideline Evaluation through end user
centred KPIs) have been specified.

Economic parameters have not been
included since specific guidelines
thoroughly address economic motivation
for engaging end users (guidelines
Bonus/Malus, Monetary incentives,
Setting up a fake tariff, Setting up a price
use mechanism).
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Guideline: Designing a dynamic tariff
Why was the tool/guideline implemented?

This guideline has been chosen with the ambiibopresent suitable pricing mechanisms and test their relevance
(specific to project partners).

The guideline contributes to the search for suitable pricing mechanisms, which reflects in thésprgect
objectives. These include designing a novel serdistribution system that operators would introduce to their
industrial consumers and producers of electricity, with the purpose to:

1 induce economic benefits to industrial consumers/producers,
1 reduce costs of balancing the mismatch between planed anecpcbdlectricity.

The content has not been directly implemented since the project has passed the integration phase. The designing
and testing of suitable pricing mechanisms should rather be performed at the beginning of the commercial stage.

How was theool/guideline implemented?

The guideline has been used at the evaluation part of the project. The text wapsgattpartners for
evaluation. Shortly after INEA has organised a workshop where all partners were:

1 presented with basic DR pricing meclsans,
1 asked to define suitable pricing mechanisms for their case,
1 asked to comment on the suitability of existing pricing mechanisms within the project.

The business cases of demand response remain one of the most challenging tasks awaiting (future) proje
leaders. The discussion on the needs and motivations of industrial end users has been beneficial in creating a
clearer image on the subject. Although concrete conclusions on choosing the single best pricing mechanism can
be drawn based on the discassand theoretical guidelines, the partners agreed that the solution should be
thoroughly analysed, case specific and economically most efficient.

The plenary discussion has helped actual users of demand response technology to share information, views and
experiences between them. The meeting has also contributed to the search of and towards raising awareness of
suitable pricing mechanisms in general.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
Regarding the structure it is recommend|{ No The Dds and Dof represent guidance
that maybe Dos and D@s should be that is relevant for all different tariff typeg
moved after the tariff types and even has an impact on what tariff tyy

might be choserin fact, it was decided to
leave the structure as it is.

Some concrete best practice example | Yes A best practice example was added.
would improve the guideline

Add explanation that relates Table 1 to tl Yes More information was added
Figure 1
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Guideline: Bonus & malusi changing behaviour with rewards and penalties
Why was the tool/guideline implemented?

This guideline has been chosen with the ambition to present bonus/malus incentive approach to the members of
KIBERnets consortium. Furthermoréhe active partner wanted to test the relevance of bonus/malus pricing
mechanism (specific to project partners). Lastly we have intended to evaluate and compare the existing monetary
incentives in the KIBERnNet project against a bonus/malus mechanism.

It contributes to the search for suitable pricing mechanisms, which reflects in thedpnojaict objectives.
These include designing a novel service distribution system that operators would introduce to their industrial
consumers and producers of electyicivith the purpose to:

1 induce economic benefits to industrial consumers/producers,
1 reduce costs of balancing the mismatch between planed and produced electricity.

The content has not been directly implemented since the project has already enterectirtiudtion phase.
Rather the designing and testing of suitable pricing mechanisms should be performed at the beginning and in the
implementation/execution phases.

How was the tool/guideline implemente@iRe guideline has been used at the evaluation p#regroject. The
text was sent tproject partners for evaluation. Shortly after INEA has organised a workshop where all partners
were:

1 presented with a bonus/malus pricing mechanism,

asked to define suitable bonus/malus pricing mechanism forctssy,

I asked to comment on the suitability of existing monetary incentives versus a bonus/malus
mechanism within the project.

=

The business cases of demand response remain one of the most challenging tasks awaiting (future) project
leaders. The discussion tre needs and motivations of industrial end users has been beneficial in creating a
clearer image on the subject. Although concrete conclusions on choosing the single best bonus/malus mechanism
cart be drawn based on the discussion and theoretical médethe partners agreed that the solution should be
thoroughly analysed, case specific and economitiafiynost efficient.

The plenary discussion has helped actual users of demand response technology to share information, views and
experiences betweehdm. The meeting has also contributed to the search of and towards raising awareness of
suitable bonus/malus mechanisms in general.

Suggestions for improvement Suggestion Reason for decision

implemented

Add Dos and Dods section. Yes The draftingpartners have received similz
feedback from the ADB already and
included a Dé and Dods section based
on practitioner8experiences for the final
version.

Add some graphical elements. No The guidelines information content is ver
dense. The informath reflected in a
structured manner in two large graphics
already. It is difficult to addeasieod
pictures as the topic is very analytic.

It is recommended to put the table (or | Yes The graphical element on pricing schem
other graphical element) and its attributes is now on the first page of the
explanation more to the beginning of the guideline.

guideline to draw the readisrattention

The instructions in the guidelines are a | Yes The gudeline now includes a O and
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Suggestions for improvement Suggestion Reason for decision

implemented
little bit to general and some more Donds section and more best practice to
concrete directions are missed. give more concrete actions. However, th

decision making process for choosing a
tariff and/or a fitting is so complex that it
is very difficult to put all relevant
informationfion pagro. In fact, the S3C
consortium decided to implement a
structured online tool that guides the
interested party through the decision
making process

The reader is directed to the reading of | No The topic of tariffs and/or incentives is of
numerous further guidelines what is a litt of the most complex options. The
bit unpractical. consortium decided to interlink the

guideline to keep the individual guideline
at a manageable length. On the other ha
side, the hyperlinks at least raise
awareness for theomplexity and indicate,
where to find the information.
Furthermore, to counteract the problem
arising from the guideline approach, the
S3C consortium implemented an online
tool on the toolkit website that helps to
reader to navigate through this complex
topic area in a more convenient way.
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Guideline: Testing tariff schemes in a pilot context
Why was the tool/guideline implemented?

This guideline has been chosen with the ambition to present a method of setting up fake tariff to the members of
KIBERnefs consortium. Furthermore, the active partner wanted to test the relevance of a fake tariff (specific to
project partners). Lastly we have intended to evaluate and compare the existing monetary incentives versus a
fake tariff mechanism.

It contributes to th search for suitable pricing mechanisms, which reflects in the giojeatn objectives.
These include designing a novel service distribution system that operators would introduce to their industrial
consumers and producers of electricity, with the psego:

1 induce economic benefits to industrial consumers/producers,
1 reduce costs of balancing the mismatch between planed and produced electricity.

The content has not been directly implemented since the project has already entered into the evaluation phase
Rather the designing and testing of suitable fake tariffs should be performed at the beginning and in the
implementation/execution phases.

How was the tool/guideline implemented?

The guideline has been used at the evaluation part of the project. Thaseseént tproject partners for
evaluation. Shortly after INEA has organised a workshop where all partners were:

1 presented with a fake tariff mechanism,

1 asked to define suitable fake tariff mechanism for their case,

1 asked to comment on the suitabilitfyexisting monetary incentives versus a fake tariff
mechanism within the project.

The business cases of demand response remain one of the most challenging tasks awaiting (future) project
leaders. The discussion on the needs and motivations of industtiakers has been beneficial in creating a
clearer image on the subject. Although concrete conclusions on choosing the single best fake tariff (or pricing)
mechanism caihbe drawn based on the discussion and theoretical guidelines, the partners agtbed tha
solution should be thoroughly analysed, case specific and economically most efficient.

The plenary discussion has helped actual users of demand response technology to share information, views and
experiences between them. The meeting has also agaeftito the search of and towards raising awareness of
suitable fake tariff (or pricing) mechanisms in general.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
Restructure the content and add descrip| Yes The guidelines on Price Use Mechanism
linkage to other financial guidelinés Setting up a Fake Tariff and the Incentiv
namelyfiSetting up price use mechanigm Guidelines are now interlinked.
since Setting up fake tariff also contains Furthermore, the content has been
some financial incentives. prepared as an online tool to make the

navigation easier.

Some graphical elements would also be| No This is difficult, since the topic is highly
welcome @ draw the reader attention analytic and not easy to illustrate.

The chaptefiwhat do you need to @o No
mixes the financial elements (influence ¢
the current energy contract, revenue
neutrality, financials k s, €é) wi
organization elements (reference profile,
duration of field
recommended to render some logical
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Suggestions for improvement

Suggestion

implemented

Reason for decision

grouping with short explanations.

The guideline actually describes setting |
testing environment of the end useos f
(new) demand respond service. It consis
of recommendations on

- Setting up the financial incentives
- Organisation of the testing
environment for evaluation

What is not directly reflected in the title.
The active partner initially has not found
relevant at the beginning.

Yes

The guidelinés title has been changed to
changed tdiTesting a Tariff Scheme in a
Pilot Contexd
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Guideline: Choosing and combining monetary and normmonetary incentives & Guideline: Choosing from
different types of monetary incentives

Why was the tool/guideline implemented?

This guideline has been chosen with the ambition to present available monetary incentives to the members of
KIBERnNeis consortium. Furthermore, the active partner wanted to test the relevanceeatfry incentives

(specific to project partners). Lastly we have intended to evaluate and compare the existing monetary incentives
versus guideline recommendations.

It contributes to the search for suitable pricing mechanisms, which reflects in thednajain objectives.
These include designing a novel service distribution system that operators would introduce to their industrial
consumers and producers of electricity, with the purpose to:

1 induce economic benefits to industrial consumers/producers,
1 reduce costs of balancing the mismatch betweennelduand produced electricity.

The content has not been directly implemented since the project has already entered into the evaluation phase.
Rather the designing and testing of suitable monetary incentivefddie performed at the beginning and in the
implementation/execution phases.

How was the tool/guideline implemented?

The guideline has been used at the evaluation part of the project. The text wapsgattpartners for
evaluation. Shortly aftdNEA has organised a workshop where all partners were:

1 presented with monetary incentives,

1 asked to define suitable monetary incentives for their case,

1 asked to comment on the suitability of existing monetary incentives versus guideline
recommendations.

The business cases of demand response remain one of the most challenging tasks awaiting (future) project
leaders. The discussion on the needs and motivations of industrial end users has been beneficial in creating a
clearer image on the subject. Althougmeete conclusions on choosing the single best monetary incentive

cartt be drawn based on the discussion and theoretical guidelines, the partners agreed that the solution should be
thoroughly analysed, case specific and economically most efficient.

The plenary discussion has helped actual users of demand response technology to share information, views and
experiences between them. The meeting has also contributed to the search of and towards raising awareness of
suitable monetary incentives in general.

Sugyestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
Merge it with Noamonetary incentive. Yes The guidelines monetary and ron
The merged guideline should provide a monetary incentives were merged one b
qualitative and quantitative overview of guideline on Incentives in general
the incentives guidelines included in the including theoretical background and twc
toolkit with corresponding linkages sub-guidelines giving information on
(Guideline: Designing a dynamic tariff specific forms of nofimonetary and
Guideline: Testing tariff schemes in a pili monetary incentives.

context Guideline: Choosing and
combining monetary and nemonetary
incentives Guideline: Gamification
making energy fu ) .

The structureould be improved: the Yes The subguideline dealing with monetary
chapterfiElectricity billo describes much incentives in specific forms now contains
more than just billing. It is recommended this information.

to reorganize the first part or at least
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Suggestions for improvement Suggestion Reason for decision

implemented

rename the subchapter into fiilénancial

incentives.

Add fiWhen to usésection andiDos and | Yes The main guideline on incentives now

Dondso includes a D& and Doids section to
make the advice more practical.

Add fBest practice exampbesection Yes Themain guidelines as well as the two s

guidelines now include best practice
sections to make the information more
illustrative and less abstract.
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Guideline: Choosing and combining monetary and normmonetary incentives & Guideline: Choosing from
different types of non-rmonetary incentives

Why was the tool/guideline implemented?

This guideline has been chosen with the ambition to present availabieor@iary incentives to the members
of KIBERnefts consortium. The target was to compare the existiogetary incentives versus namonetary
incentives.

The guideline contributes to the search for alternative incentives to those reflected in thé&sprgact
objectives. These include designing a novel service distribution system that operators tnoditénto their
industrial consumers and producers of electricity, with the purpose to:

1 induce economic benefits to industrial consumers/producers,
1 reduce costs of balancing the mismatch between planed and produced electricity.

The content has not beenatitly implemented since the project has already entered into the evaluation phase.
Rather the designing and testing of suitable-mmmetary incentives should be performed at the beginning and
in the implementation/execution phases.

How was the tool/guidee implemented?

The guideline has been used at the evaluation part of the project. The text wapsgattpartners for
evaluation. Shortly after INEA has organised a workshop where all partners were:

1 presented with nemonetary incentives,

1 askedo define suitable nemonetary incentives for their case,

1 asked to comment on the suitability of existing monetary incentives versuagmegtary
incentives.

The business cases of demand response remain one of the most challenging tasks awaitimydjettre)

leaders. The discussion on the needs and motivations of industrial end users has been beneficial in creating a

clearer image on the subject. Although concrete conclusions on choosing the single {peshetamy incentive

cartt be drawn based oneldiscussion and theoretical guidelines, the partners agreed thatometary

incentives are less interesting for industrial users. Some potential for their usage has been found for companies
with a problematic reput at ipaniestiasateddalingdrecttyevithend pol | ut i o
customers.

The plenary discussion has helped actual users of demand response technology to share information, views and
experiences between them. The meeting has also contributed to the search of and towardsveasiess of
suitable incentives in general.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
It is recommended that the guideline is | Yes The guidelines monetary and ron
written in more general form and mergec monetary incentives were merged into o
with the guidelingiMonetaryincentives. big guideline on Incentives in general
The merged guideline should provide a including heoretical background and two
qualitative and quantitative overview of sub-guidelines giving information on
the incentives guidelines included in the specific forms of nofimonetary and
toolkit with corresponding linkages monetary incentives.

(Guideline: Designing a dynamic tariff,
Guideline: Testing tariff schemes in a pili
context, Guideline: Choosing and
combining monetary and nemonetary
incentives, Guideline: Gamification
making energy fun
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Suggestions for improvement

Suggestion

Reason for decision

implemented

The structure could be improved. The Yes The entire guideline was restructured to
subchapter titles does not reflect exactly more intuitive and easier to understand.
their content. It is recommended to re
structure theontent and put more
descriptive chapter titles.
Add When to use section and ®and Yes The main guideline on incentives now
Donds includes a D& and Dods sectiorto

make the advice more practical.
Add Best practice example section Yes The main guidelines as well as the two s

guidelines now include best practice
sections to make the information more
illustrative and less abstract.
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4.6 LINEAR

Full project title Local Intelligent Network and Energy Active Regions

Website www.linearsmartgrid.be

Funding scheme Funding by Flemish government for research partnessinidh funding (staff +
infrastructure) by industrigartners

Tested guidelines

1 Guideline: Useicentred KPlIs for the evaluation of smart grids
1 Guideline and tool: Using segmentation to better target user groups

Which barriers and opportunities were addressed?

Barriers

1 Engaging end users without sharihecision power.

Opportunities

1 Reinforce the end user perspective in the project design
1 Roll out smart grids towards the general public

4.6.1 Introduction to the pilot and impact of S3C

The Linear ¢Local Intelligent Network and Energy Active Regi@ngrojectis a largescale research and
demonstration project on innovative smart grid technologies in Flaritiers. topdown project aiming to

activate domestic demand response to facilitate the integration of distributed (renewable) energy resources in the
low-voltage network. Within Linear, Demand Response (DR) stands for the participation of residential end users
in the provision of services to different power system participants in the form of an injection/off take
decrease/increase.

The objective of the inear project is twofold:

1 Linear aims at developing the required technical solutions (e.g. communication between
appliances and home energy management system, technology for the remote control of smart
appliances, data management, etc.) to realise a fedficed breakthrough of domestic DR.

Linear also tests the developed concepts in real residential settings. The project involves
different types of flexible energy resources installed at considpeises: electrical
appliances, distributed generatiordahermal and electric energy storage systems.

1 Linear also looks at possible future energy market structures and potential business cases to
validate the flexibility available at the end uggreemises. Four business cases for domestic
DR are explored ding the project. Two of these cases are tailored to the interest of the retailer
/ balance responsible partner (BRP), i.e.

1 fportfolio management(optimization of electricity purchases and sales on the day ahead
market by means of DR) and

1 fAwind balancigo (reducing the intraday deviations between predicted and measured wind
power generation by means of DR).

The DSO is the party concerned in the other two cases, i.e.

1 ALV transformer load (avoiding peak loads on low voltage transformers by means of DR) and
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1 ALV feeder voltage profilé (managing the voltage profile of low voltage feeders by means of
DR).

\ Coupled local
energy networks

E-market

¥ Energy consumption
patterns

Integration tools and
control strategies

Integrate buildings .

and transport

Flexibility of energy consumers

Figure 35: Schematic picture exemplifying different technolgies tested in the Linear participant families
(Source: www.linearsmartgrid.be)

Linear aimed at generating an implementation breakthrough that would be valuable for the commeocial roll
of smart grid technologies in Flanders. This is evident from gbeuwf the projeds features:

1 Linear did include some new technology development (and an extensive phase of technology
validation before the start of the actual field test), but the project worked with commercially
available systems to a maximum exterggible (an energy management system developed by
Fifthplay, the Miele@Home communication system, and the smart meters rolled out by the
DSOs Eandis and Infrax). These partners implemented additional features in their systems in
order to support the busireesases that are tested in Linear;

1 Linear aimed at the participation of a sufficiently large and statistically representative sample
of households in order to draw relevant conclusions on e.g. end user acceptance and amount of
flexibility that could be suplied by DR;

1 Through the investigation of business cases, Linear aimed at providing information on the
technological and economic value of flexibility for the different actors participating in the
electricity system (e.qg. retailers, BRPs and DSOs).
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Both the technical solutions as well as the business cases were implemented in a pilot engaging about 240
Flemish families. The participants of the field trial were split in two groepseach group a different reward
system was tested during a period of 12 therélime of Us@&(ToU) tariffs (in 6 time blocks, tested by about
25% of the participating families) arlexibilityd(Flex) (remote start of smart appliances within tefined
constraintg tested by about 75% of participating families). Followingipment is integrated as part of the
Linear demand response system: smart meter, Home Energy Management Systaatesnf plugs,

display/web service, PV installation (only if already installatis was the case in abot1% of houses) and for
theparticipants offering automated active demand, smart appliances (dish washer, washing machine, tumble
dryer, domestic hot water buffer, electric vehicles). The field trial started in spring 2013 and concluded in
October 2014.

When the collaboration betwe&3C and Linear started (early 2014), all of the Linear technology had already
been rolled out and the DR experiments with household participants were up and running. Thieecforeat
project manager suggested two areas where support from S3C couditbme:

1 Linear still had a budget available for giving additional incentives to end users to offer more
flexibility. This money could be used in the final project phase to try out new means to get
people motivated to offer more flexibility. S3C could gideas on possible incentives to
increase engagement in the final project stage. A possible collaboration on this point was
however not implemented. It was decided that changing the incentives towards the participants
would make the analysis of the resuttore complex. For this reason no change in the
remuneration models was implemented.

1 Another request was to help Linear with establishing contact with households that lost their
interest in the project along the way. It was interesting for Linear to kined@tory behind
their loss of interest. Linear was interested in further qualitative analysis about hasesnd
engagement was perceived by the end users themselves. In order to gé&ttoytiesd
behind this (lack of) engagement of certain-esés, qualitative research going beyond the
use of a questionnaire would be needed.

The second suggestion was taken up and further worked out usifiigvedaation through endser centred
KPIs guideline as an inspiration to develop an interview protocgirfbing eneuser experiences.

In addition, thelUsing segmentation to better target user grogpgdeline and tool were used by S3C
researchers to get a better overview of the profiles of the participant families. In the current application, we
aimed b test to what extent the understanding of Linear ppatitts in terms of the 6 segments identified by the
segmentation tool can contribute to explaining and understanding observeseemdsponse, both in terms of
their stated attitudes towards smaitigrroducts and services and in terms of actual flexibility offered.

4.6.2 Timeline of collaboration with S3C

Responsible S3C
partner

Supporting S3C
partners

Date and type of Contact person Description and outcome
activity

Jan. 9, 2014faceto-face | Project Coordinator [ The S3C team met with LI
meeting with Linear of LINEAR and S3C | to introduce S3C and to have a first discussion on
project coordinator team potential areas for collaboration.

Feb. 24, 2014: join3G | LINEAR consortium | The S3C teammet with the Linear consortium in the
Linear workshop members and S3C | VITO offices in Berchem to develop a common
team understanding of the project and define key areas for
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collaboration.

MarchJune, 2014
further discusion with
Linear project
coordinator to establish
key areas for
collaboration

Project Coordinator
of LINEAR and S3C
team

Two areas of collaboration between S3C and Lineas
established:

- Evaluating eneuser experiences through
telephone interviews
- Testirg the segmentation guideline and tool

Sept. 25 Oct. 14, 2014

Linearfield test
participantsand S3C

The S3C team carried out the implementation of the
following guidelines by surveying and conducting pho|
inquiries of the LIEAR participants togetheith the
LINEAR team.
- Testingof guideline: Usexcentred KPlIs for the
evaluation of smart grids
- Testing of guideline and tool: Using
segmentation to better target user grooqls

March 24, 2015: facéo-
face meeting with Linear
coordinator

ProjectCoordinator
of LINEAR and S3C
team

- Erik Laes and Pieter Valkering met with the
Linear project coordinator to perform the final
audit of the tested and implemented guideline:
and tools.

4.6.3 Overview of tools and guidelines provided: Linear

Guidelines/tools Reviewed | tested adapted Start First audit
received for

implement

ation
Evaluation through end | Yes No Yes Sept. 2014 | March 24, | March 24,
user centred KPls 2015 2015
(guideline)
Segmentation (guideling| No Yes Yes Sept. 2014 | March 24, | March 24,
+ tool) 2015 2015

4.6.4 Implementation of S3C guidelines and tools and suggestions for improvement

Guideline: User-centred KPIs for the evaluation of smart grids
Why was the tool/guideline implemented?

The Linear consortium was interested in further qualitative analysis dlow eneuser engagement in the field
test was perceived by the end users themselves after the end of the project. In order to Gaotelitnad

behind this (lack of) engagement of certain-eisdrs, qualitative research going beyond the use of a
guestionnaire was needed. It was expected that a limited set of interviews with Linear participants could add
additional insights on the factors contributing to offering flexibility.

In agreement with the Linear project coordinator, we looked specifically for the follapfofilesdamong the
Linear end users, as we expected that a lot could be learned frondetktiesmécases:

1 end users who despite a positive attitude towardstapptiances (as is evident from
questionnaire results) did not offer a great amount of flexibility;

1 end users who, despite a sgtbclaimeddoubtfubattitude towards smart appliances, did offer
a large amount of flexibility;

1 &hampioné(offering a Id of flexibility or earning a lot of bonus) arihggardé(offering a
limited amount of flexibility and not earning a lot of bonus).
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How was the tool/guideline implemented?

Based on the ideas contained in the guidelindusercentred KPIs for the evadtion of smart gridsa

questionnaire protocol for telephone interviews was developed by S3C researchers in consultation with the
Linear partners. The Linear team made a list of end users falling in one of thenadtiened categories; these

end users we then approached by S3C researchers for a telephone interview. End users who experienced a lot
of technical problems (as witnessed by the numbéiaketdsent to the helpdesk) were filtered out. 20

invitations were sent out, equally split ovEtexdanddr OUbparticipants. In the end, 10 end users (8 taking part

in the &lexdtest; 2 taking part in théf OUbtest) accepted the invitation for a telephone interview. The

interviews took place between 25 September and 17 October 2014 (after the enfiletd tlest in the summer

of 2014) at a date and time chosen by thewseats themselves, and lasted betweef@finutes.

Some of the most important findings included:

1 The fact that people were participating in a research prigigdty research instite (and e.g.
not a commercial rollout led by commercial firms) contributed to their willingness and
motivation to participate. Some participants explicitly stated their distrust of energy
companies;

1 Itis striking that for the majority of interviewees thessibility to realise &onu$(when
using the TOU tariff) or a reward per hour of flexibility offered (when using the smart
appliances) did not play a role at all in the motivation to enter the field test. Either they did not
mention it, or they explitly rejected it;

1 Contrary to the rather divergent and diffuse set of motivations for entering the Linear field test,
the large majority of interviewees were convinced that Linear was doing important research
with a clear benefit for society. The importamdesteeringenergy consumption by
experimenting with new energy tariffs to better reflect the {itependent nature of renewable
energy supply was well understood and contributed to the motivation to enter the field test as a
participant;

I The degree tavhich energy practices were changed in interaction with the smart appliances
depended on the interplay between a number of relevant factors: the type of tariff in use, the
presence/absence of PV panels and the type of energy practice (doing the laustiing wa
dishes or drying clothes);

1 In general, the majority of interviewees agreed that it was most easy to offer flexibility with
the dishwasher. Offering flexibility with the washing machine and the tumble dryer was
sometimes seen as more difficult becanfsen expressed preference not to leave wet clothes
for too long in the washing machine or tumble dryer;

1 The majority of interviewees would like to see a major improvement in the way feedback on
energy consumption would be given in a commercial rolloenhe®ally, this feedback should
be

o0 Easily accessiblge.g. not requiring the end user to log into a system, look for the
right information, etci as this takes way too much time);

0 Understandeablei even though this criterion will be (very) different for different
types of end users. Some interviewees reported that having information on the
monthly energy consumption would be sufficient, while at the other end of the
spectrum, one interviewee (a@T professional) had very specific requirements
concerning the analytic capacity of the feedback;

o Practicablei some interviewees stated that they would like to receive clear advice on
dow to do bettdi(i.e. offer more flexibility, consume less energygva energy
consumption to cheaper tariff periods, etc.).

The theoretical background of the interview protocol (based otstloéal practice3approach) was appreciated

by the Linear project coordinator because the interviews were able to show thatamtiegsthe social

practices of households (with regard to doing the laundry, washing dishes and drying clothes) is crucial to
understand why and how much flexibility households are able to offer to the market. The Linear coordinator was
therefore of the dpion that the guideline could indeed be used to develop and carry out an evaluation of end
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user experiences in a smart grid piloposgrammein combination with other tools such as quantitative
surveys. In his opinion however, the guideline could motided without the required background but required
an application by a social sciences researcher.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented

No N/A N/A
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Guideline and tool: Using segmentation tdetter target user groups
Why was the tool/guideline implemented?

Segmentation can be used for many different purposes. E.g. in the case of Linear, a segmentation method derived
from thedechnology acceptance mod@Davis 1989; Davis et al. 1989) was &pg in the recruitment stages of
the project taxlassifydparticipants into 4 categories:

1 Adherentsd having a very positive attitude towards smart appliances (w.r.t. their perceived
ease of use, impact on comfort, safety, possibilities to controleaygel$, etc.) representing
about 35% of the Flemish population;

1 & roponents also in general having a positive attitude towards smart appliances, but being a
bit more sceptical w.r.t. safety and possibility to control smart applidnegsesenting abau
27% of the Flemish population;

1 d@oubtersd have not yet formed a firm opinion on the use of smart appliances; their scores on
perceived ease of use, impact on comfort, safety, possibilities to control appliances, etc. are
mostly rather neutral represeting 25% of the Flemish population;

1 &Recusanté having negative attitudes towards smart appliancepresenting about 12% of
the Flemish population.

This model was used because it related directly to the interests of the industrial partners in therdjeeta

who were interested in the market potential of new devices such as smart dishwashers, smart tumble dryers,
smart meters, etc. That form of segmentation is easy to understand for those industrial players (end users are
divided into intuitive anakasily understandable categories) and gives them information that directly relates to
their interests (e.g. x% of the Flemish populationd@ehnology enthusiagis/hen it comes to smart

appliances).

However, as it turned out, the large majority of theelar field test participants belonged to eitherdddhereri

or proponenbcategory. It was therefore difficult to extrapolate the findings from the Linear project to the whole
of Flanders. Therefore, it was also interesting to test whether a segorehtested on other variables besides
technology acceptance could perhaps offer a better view on dgEdof end user would offer most flexibility
using smart technologies. The segmentation tool developed in S3C is directly based on the segmenghtion mod
developed by Sitterlin et al. (2011), aiming at identifying the energy saving potential of target groups. The
special feature of the model is that it is comprehensive, including both eredsitgd beliefs and attitudes, and
energyrelated behaviouralharacteristics. Concretely, it is based on the following segmentation variables:

1 energysaving actions based on curtailment in the housing, mobility, and food domain;
energysaving actions based on energy efficiency;

financial motive;

energy consciousngsnotive;

acceptance of policy measures;

beliefs concerning response efficacy, wdffcacy, personal efficacy, awareness of
consequences, ascription of responsibility, and personal norms;

1 basic convictions about energy conservation; and perceived lossnébrt.

= =4 —a —a A

The main goal of using the S3C segmentation was to find out whether the amount of flexibility offered in the
Linear field test could be related to belonging to a type of end user identified by Sitterlin et al. (2011).

How was the tool/guidelinenplemented?

The questionnaire included in the S3C segmentation tool was put online and invitations were sent out to all
Linear participants to fill it out. The response rate for the questionnaire was 167 out of 243 (or 69%). After
removing incomplete enés, 146 valid questionnaires remained.

Some of the most important findings included:

Correlating the attitudes towards smart grids (situation at the start of the Linear project) to the segments reveals
lowest attitudes for the problem aware and conveeieniented groups, and highest attitudes with the idealistic
and materialistic groups (Figure 2). It thus appears that:
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1 people who are not ifavor of saving energy in the first place hold also a lower attitude for
smart grid products (which makes sense),

1 people who are driven by idealistic motives or by financial gains hold positive attitudes for
smart grid products (which also makes sense).

Note however that the differences among average attitudes are relatively small, i.e. comparable or smaller than
thespread of attitudes among segments (see error bars representing standard deviation), and that the number of
entries notably in the convenieiiggiented segment is low (8) offering only limited representativeness,

indicating low statistical significance.
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Figure 36: Attitudes towards smart grid products and services among Linear participants at the start of
the project. Error bars represent standard deviations source: LINEAR project

Correlating the actually achieved bonus to the segments (both in absolute terms and per person in the household)
reveals that the idealistic energy users scored highest, while the convenience oriented and problem aware energy
users appear on the lower giiiigure 3). This suggests some amount of consistency between attitudes and actual
flexibility offered, although in particular the materialistic segment scores lower than one would expect. More
importantly, however, note that the spread of bonus within eatgis very high, with values ranging between

zero and typically twice the average bonus value (see also Figure 4). Thus, allocation to segmelikédy

not the main determining parameterfor delivering flexibility.
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Figure 37: Bonus obtained among the different segments of Linear participants, both in absolute terms
and per person (pp) in the household. Error bars represent standard deviationsource: LINEAR project
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Figure 38 Spread of the bonis obtained among the different segments of Linear participantsource:
LINEAR project

Regarding the overall evaluation of the segmentation tool test, the Linear coordinator pointed out that the
categories used in this tool were not easy to understantivielyli i.e. it is not easy to form an idea of the
dypicaldend user belonging to a certain category. The categories should be explained with easy catchphrases or
typical behaviour. To him, it is also not very clear how the information derived frosetimentation can be

used in a smart grid pilot or retlut. The Linear coordinaté impression was thasince the tool addresses

underlying motivations of endsers to participatethe tool could perhaps be used for communication purposes
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during the reruitment phase of a smart grid pilot. E.g. different types of messages could be used for the different
types of end user Bpeak directl§to their interests (e.g. emphasizing environmental benefits, energy savings,
financial gains, etc.). This idea ddwbe tested further and elaborated.

Suggestions for improvement

Suggestions for improvement: Suggestion Reason for decision
implemented
Explain segmentation categories with Yes The guideline now features bgstctice
easyto-understand examples or examples with easy to understand
catchphrases attributes for the different segmentation
categories
Link segmentation categories to Yes The guideline now includes reference to
communication during recruitment its beneficial use during recruitment
processes
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4.7 Mooi Wildeman (Amsterdam Smart City)

Full project title Mooi Wildeman

Website http://www.nieuwwestexpress.nl/14771/nl/positievgergie

Funding scheme Not available

Testedguidelines

1 Co-creation- collaborating to develop smart energy solutions

Which barriers and opportunities were addressed?

Barriers

1 Engaging end users without sharing decision power.

Opportunities

Reinforce the end user perspective in the project design

Co-creation

Roll out smart grids towards the general public

Connect smart grids to smart cities, smart living and sustainable lifestyles
Develop an overarching storyline to achieve a sense of urgency about smart grid

=A =4 =4 -4 =4

4.7.1 Introduction to the pilot and impact of S3C

Aviooi Wildemardis a community project to foster energy awareness and smart energy behaviour in the
Wildemanbuurt, a multethnic lowincome neighbourhood in Amsterdam. A series of workshops with residents

was arranged, aiming to investigate pulblicareness of sustainability in the neighbourhood. The purpose of the
workshops was to start a-coeation process with residents to make the Wildeman Neighbourhood prettier,

smarter and more sustainable. The workshops were facilitated by consultanBES@williander and The

Beach Sustainist Design. A neighbourhood approach to foster energy awareness and smart energy behaviour was
investigated in the theme of sustainability; which resulted in S3C support on how to setcigatiom process

with residems and the provision of expert knowledge regarding end user feedback and neighbourhood based
opportunities to raise energy awareness.

The motivation for this project came from a community workshop in the neighbourhood of Amsterdam West in
the summer of 204 A discussion with some residents of the Wildeman neighbourhood exposed a
neighbourhood wide question of energy use and potential savings. From this question it was decided to set up a
co-creation process with the residents of the Wildeman neighbouribedvorkshop process was facilitated by
Amsterdam Smart City and The Beach, in collaboration with S3C. Two consultants from DSO Alliander were
involved in the process on behalf of Amsterdam Smart City.

With the project titled5aving money with smart erggr. the positive energy projéithis project consisted of a
series of eight workshops with residents. This process resulted in insights in energy use for residents, more
energy awareness, potential energy savings and an exploration of the opporturiies fenewable energy.
Alliander facilitated these workshops together with The Beach. For S3C, ECN followed-thisation process

in order to test the S3C guideline for-Cxeation. After each workshop, a short meeting was held to discuss how
to proeed. In addition ECN presented inspirational best practice examples concerning energy saving in
neighbourhoods in one of the workshops. According to the project partners who appliedithatiom

guideline, it reflected what is important in practice whenking on these processes, and that it is written in a
way colleagues can be convinced thatoeation is a good way to engage with consumers at an early stage.
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Detailed description of the integration of end users and the design of the intersachieme in this project

The core idea of this project was to achieve a shift in awareness, attitude and behaviour concerning energy use. It
is a clear example of a user centred approach, that relates both to the Smart Customer, and to end user role as a
Smat Citizen. The project focused on fostering energy awareness and capacity building of citizens. The
exploration for sustainable technologies and saving options for individuals and the community are leading and
determines the outcomes of the workshops,tharkfore the outcomes of the project. There were no actual

Figure 39 Impression of workshop #1 (source: the S3C consortium)

In the cacreation projectSaving money with smart energy: the itigs energy projedithe steps 1 to 8

(depicted below) were designed to map how to engage residents and how to involve them in the project. The
approach was based on admsign methodology developed by The Beach Sustainist Design, and tailored to the
sulject of smart energy. The methodology consisted of four $t&pplore, Investigate, Design and Present

which were addressed in eight consecutive workshops betweeBaptdmber and mitllovember 2014. All
workshops took place on Wednesday afternoon ft6r0 to 17.00.
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Figure 40the co-creation cycle source: the S3C consortium based on works of InovGrid, Alliander and
the The Beach

The workshops were facilitated by consultants from Alliander (on behalf of Amsterdam Smawti@ityupport

from The Beach. The actual implementation of the different workshops was adjusted and determined along the
way, depending on choices and the progress made. After each workshop, the results, lessons learned and the next
steps were discussed the facilitator from Alliander and ECN (on behalf of S3C).

1 Explore #1: &nergy expeditiodi Exploring the neighbourhood by using maps that show
energy use per housing block together with making walks to map the energy use of the
neighbourhood.

1 Explore #2: &Mapping energy use and energy behawduDepicting daily practices of
domestic energy through photos and personal diaries.

1 Investigate #1:How can the neighbourhood Wildeman save energy@sidents investigating
ideas on how to collectively saveergy in their own neighbourhood.

1 Investigate #2:1deas for energy saving and local energy produdt®minstorming about
ideas on how to individually and/or collectively save energy in their own neighbourhood and
explore opportunities to generate renewable energy.

1 Investigate #3:Ideas for energy savinand local energy productiénsequel to the previous
workshop.

1 Design #1:From design to creating a prototype (first sessioDgveloping concepts and
prototypes and mapping relevant stakeholders for implementation.

1 Design #2:From design to creatingmototypei sequel to the previous workshop.

1 Present:Public event with neighbourhood residents, local policy makers and other
stakeholders in which the ideas and prototypes that emerged frome¢heation process were
presented and discussed.
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Figure 41impression of workshop #3 including residential users from the Mooi Wildemans quarter
(source: the S3C consortium)

The first two workshops exposed a widely shared question about energy literacy among residents in the multi
ethnicWildemanbuurt neighbourhood: how can we lower energy use and reduce our energy bills? Several
residents kept an energy diary and stakeholders were invited to provide insight in the@esitergly use and

potential savings. During the next workshopsu shifted towards opportunities for local renewable energy
generation through solar PV. This led to exploring scenarios to organigefration on the roofs of social

housing blocks. Although no actual technologies were tested or implemented injdot, pine objective to

realize a shift in awareness, attitudes and behaviour concerning energy use in the Wildemanbuurt was achieved.
Two partners are currently looking at possibilities for follow up projects (e.g. a feasibility study, stakeholder
alignmer).
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Legenda
@ Totaal verbruik | Uitstoot CO2 per blok
@ Gemiddeld verbruik per m2

Verbruik Electriciteit
Totaal verbruik | Uitstoot CO2 per blok

O Gemiddeld verbruik per m2

De verbrulksgegevens zjin over 2012
en geclusterd voor minimaal 5 sanslutingan
an daarmee nist indviduee! herfeidbaar.

Lees verder de Toslichting ondersan Legends.

Leveranciers elektriciteit

Energiekaart Zon en Wind
Energiekaart Bodem en water

Energiekaart Afval en restwarmte

> 1.000 kWh
100 - 1.000 kWh
80 - 100 kWh
60 - 80 kWh

50 - 60 kWh

40 - 50 kWh

30 - 40 kWh

< 30 kWh

Geen of onbetrouwbare m2

Cindas

Figure 42 Example output from workshop #1: Energy heat maps showing electricity consumption per
building block (source: Alliander)
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Figure 43 Impression of workshop session #2: energy diaries dfie¢ residents of the neighbourhood.

Collaboration with the partners

Point of contact for the project was Fleur Teitink from Alliander/Amsterdam Smart City.

Collaborating partners:

f

The Beach Sustainist Desidacilitates the workshops and supports the designs and creation

of the ideas and concepts of the participants.

Alliander: coordinates and moderates the workshops; provides data concerning local energy
use and explores the possibilities of energy savimgthe participating households. In

addition they do a quick scan on the possibilities of the local business case on locally produced
renewable energy.

S3C (ECN)Monitors the cecreation process to collect knowledge for thecomation

guideline for theS3C toolkit. ECN was present on several workshops and provided expert
knowledge on how to reduce energy consumption and neighbourhood based citizen initiatives.
Participating Wildemanbuurt residentactivelyparticipating the workshops and are the
ambassadors of the project.

Wijksteunpunt Wonen (Nieuw Westlunicipal support organisation for social housing

residents, providing knowledge and information on domestic energy consumption.
StadgenootHousing association owning a large part of the haustock in the

Wildemanbuurt, involved in the preparation phase to recruit participants and open to discuss
plans and ideas.

Lucas communityLocal SMEassociation in the Wildemanbuurt, approached to discuss plans
and ideas for energy saving and renewablergy generation.

A short description on the usage of the guideline within this project

The involvement of S3C workshop took off with an informal workshop meeting in which ECN presented the
goals and setip of the S3C project, followed by the activitfsWP5 and the related output. The consultants
from The Beach and Alliander/Amsterdam Smart City presented their working program for the Wildemanbuurt.
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This was followed by a general discussion on where S3C could meet the need of the goals of thets@mliltan

their project. Their needs were inventoried by looking at their program and knowledge gaps. S3C could
accommodate them by presenting to participating residents information about feedback on energy use and about
community approaches on saving enefgyr. S3C, the project was an interesting opportunity to develop and test

a guideline on carreation. To this end, it was decided that ECN would contact Alliander after every workshop to
discuss progress, lessons learned so far and next to take in follwanikshops.

Based on the input from the S3C workshop (April 2014) and the conformation meeting on process and planning
(June 2016) the S3C aweation guideline was drafted. The guideline content was also based on lessons learned
in S3C passive pilots, asported in S3C Deliverable 3.4. Together with practice experience from The Beach in

the Wildemanbuurt, the guideline served as a basis for the design of the workshop process. Halfway the process,
audit interviews were held with consultants of Alliandecollect their feedback on the process and lessons

learned so far. In January 2015, an evaluation meeting was held to gather additional feedback. For a detailed
description of S3G involvement in the process, please refer to tmbdhapted.7.2

Summary of feedback on the guideline by Fleur Teitink (FT) and Marijke van Elk (MVE):

1 MVE: it is a generic co creation model that explains well in grnehat you need to think of
and what a co creation process is. The specific steps, and concrete examples of what to do
should be described in a tool, but the guideline definitely fits its purpddee guideline is
already recognized in practice by asfethe partnersiin another project (in Arnhem) where
Alliander works with cecreationworkshops, they use the same steps as described in the
sectiondvhat do you need to @oalthough they learned that these steps are the natural, logic
order of how to manize this process.

1 FT: The guideline entailed helpful aspects for the project, like the steps in chronological order
of what you need to do. The generic model was helpful because it created additional structure
in the workshops. However, if one woudthrt without any prexisting knowledge on the
topic, the introduction should perhaps be longer/more extebded.

1 MVE: dThe guideline is related tearning on the jofd and can help with convincing
colleagues of it use. It explains the use of co creatimkshops very well, and can therefore
be used to show why you want to do this as an organization. So it also can help with decision
making processes. The outcomes can also be very well used for more strategic decision
making processes. It is not someththat is only once used and then discarded, the steps and
outcomes can be too valuable for that. The text is written in a way our asset department and its
management would appreciate, because they understand what can be achieved by doing this.
They wouldbe able to comprehend it, and it is something they could add to their padtfolio.

1 FT:drhe usability of the guideline is very high, and well appreciated. The model and the steps
described in the guidelines aienconsciousl§exactly the steps you take wheo creating.

Users of the guideline experienced this in another other project. So the guideline reflects this
process very welb.

1 FT:dtis very important to always keep the connection between the needs of the end users, and
what you offer in the worksps: one misfit is killing for the enthusiasm of the end users. To
prevent this, you need a person who monitors what is happening at the workshops, also as to
not let someone take over the process. That person has to see what is happening and if what is
happening keeps on track of the desired goals/outcomes of the co creation workshops. So using
just a guideline does not suffice: a tool that helps with this is important, but a person that
specifically has this role is necessary. A suggestion is to ate uideline athings you
needin which this person/role is describéd.

1 MVE: dt contains helpful aspects: it is informative and constructive. It clearly has a scientific
approach, but | would also need the accompanied tool. | really liked the stepatofou need
to do. Provides me with structure, my company likes éhat.

Between midSeptember and millovember there were 6 to 8 workshops organized on Wednesday afternoon
from 3 p.m.to 5 p.m Therewas a possibility oéxtending the project focussing ery. realizing ideas of citizens
on renewable energy projectavo partners are currently looking at the possibility of this follow up project.
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4.7.2 Timeline of collaboration with S3C

S3C leading partner

date of activity

contact person

description

23-01-2014 Program manager of | Meeting, introduction and information process
é:{]s;er:glasn; g T;ertn - The S3C team met tiogram managesf ASC
y to inform her about S3C, hear about their
activities and define key areas for collaboration
25-02-2014 Responsible Alliander| Information and planning phase
reprgseptatlves in the - The S3C teanntroduced S3C and explained the
Mooi Wildeman test S
o possibilities in WP5. On March Y@&ECN sent a
within ASC and S3C o . .
proposal for the Mooi Wildeman project, resultir
team ; "
in a positive response from Amsterdam Smart
City and their partner organization involved in t
project. This meeting resulted in scheduling a
workshop about S3C.
1504-2014 Representativesf the | Workshop meeting (T5.1)
Moq Wildeman - Workshop meeting Mooi WildemaB83C team
project from the . . . S .
met with project members dfMooi Wildemardto
Beach and ASC and ) :
define key areas for collaboration.
S3C team
01-06-2014 Representatives of th¢ Confirmationmeeting on process and planning phase
Mooi Wildeman . .
) - Project plan, and description of process plan fo
project from the co-creation process
Beach and ASC and P '
S3C team
19-08-2014 Representatives of all| Kick-off meeting with all projecpartners
Mool W"‘?'ema’? - All goals, motivations, activities and roles of the
partners including . . .
project partners are discussed. Appointments w
S3C team . . .
made on who is available for which workshop a|
what should be the product of the first 2 worksh
sessions.
24-09-2014 First caocreation workshop
- S3C/ECN was there to introduce themselves ag
project partners and to gain insights on the proc
of the workshop.
08-10-2014 Third co-creation workshop
- Presentation by ECN about community energy
saving opportunities.
From Reflection on cecreation workshop process

25-09-2014 until 1512-
2015

- Weekly contact with Fleur Teitink (Alliander) to
discuss results, lessons learned and steps an
activities for the next workshop.

04-11-2015 and 08L1-
2015

Responsible Alliander,
representatives in the
Mooi Wildeman test
within ASC and S3C

Audit interviews

- Audit interviews with Fleur Teitink and Marijke
van Elk (Alliander) to collect intermediate
results/experiences from working with the co
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team creation guideline.

12-01-2015 Responsible Alliander| Evaluation interview
representatives in the
Mooi Wildeman test
within ASC and S3C
team

- Meeting to evaluate the workshop process in th
Wildemanbuurt and to collect feedback on the (
creation guideline

4.7.3 Overview of tools and guidelins provided to Mooi Wileman

Guidelines/tools Reviewed | tested adapted Start First audit End
received for

implement

ation
Guideline: Cacreation- | Yes Yes Yes 24-09- 04-11- 1511-
collaborating to develop 2014 2015 2014

smart energy solutions

4.7.4 Implementation of S3C guidelines and tools and suggestions for improvement

Guideline: Co-creationi developing smart energy solutions in collaboration with users
How and why was the guideline implemented?

Considering the iterative nature of theaeation process and theneric approach described in the guideline, it

was not possible to literally implement the guideline. The guideline was, in fact, implemented as a checklist and
guidance for the practitioners to e.g. doutieck whether the upcoming workshop sessiong werpared

adequately. Furthermore, during the collaboration and implementation process, the guideline was not only used,
but also updated to convey the practical experience of the project team. The ideas, steps and advice within the
guideline were thus py inspired by the design of the pilot project in the Wildemanbuurt. ECN maintained
weekly contact during the workshop phase to gather feedback on the process and think ahead with the project
partners on the workshops that would follow. In these meetiregdraft agenda for the next workshops was
discussed and several times ECN consultants advised to keep the agenda short and simple, in order to allow for
more interaction and discussion with workshop participants. Also, the draft version of a surveyoshestic

energy consumption was sent to ECN for review; based omdE@Nnments the survey was substantially
restructured and shortened to make it easier to understand for social housing residents.

Suggestions for improvement from Suggestion Reason for decision

Fleur Teitink and Marij ke van Elk implemented
(Alliander):

Introduction Yes When redraftng the guideline, special
attention was paid to the introduction of
the topici to sell it to the reader. This wa
also put forward by the ADBnembers
who reviewed the draft guideline.

- Introduce the makings of the
guideline (sell it to the reader)

- Another additional introduction
can be the trend in society that
relates to the co creation and
contributes tdhe relevance of the
guideline

- For whom is the document
intended? Why is it there and whi
is the job to be done?

- Just reading the guideline withou
looking at the site does not give

145



S3C

D5.1

Suggestions for improvement from

Fleur Teitink and Marij ke van Elk
(Alliander):

Suggestion

implemented

Reason for decision

enough introduction to make all
these questions clear.

Guideline structure and use of best
practices

- Very interesting to read, but they
should not be placed in a table ag
they are now

- @ecause of this lay outdle only
read the approach sectiithe
description part iscrampedinto a
small section and does not invite
read.

- The titles from therojects itself
are also not very attractive, nor
informative. It would be better to
place all examples in normal
format as the other sections, and
use a shorter version of the
approach section as heading. Thi
would make the examples much
more attractivend it probably
does not add a lot in length to the
guideline itself

Yes

The best practice examples are now pla
throughout the guidelines, and directly
relating to the content described in the
guideline text.

Practical relevance for utilities

- Of the seps undebwhat you need
to daj step 1 can be made more
clear what the goal is.

Yes

In the final version, more emphasis was
put on the necessity and/or practical
relevance for utilities. To this end, the te
under each step was revised.

Internal deci®n-making process

- For step 1 addwhaiss the job to
be donéseeing it is very
important to get confirmation
within the company and getting
this step very clear helps a lot.

Yes

This relates to the internal process withir
companyi something that isot a key
focus for S3C but quite important for our
target group.

Language and style

- Inthedwhen to usédond use the
termdruitful @ It is not fitting in
the rest of the document, aady
company dislikes these kind of
avoollybterms.

- The language iscientific. When |
think of cocreation, | expect a
stimulating and creative piece.
This is extremely informative, but
for instance, it only has one
picture. It should be inspiring for

me to work with it.

Yes

A language check was done to avoid any
normatve or pejorative terminology. To
make it more inspiring, the best practice
examples ar now displayed throughout tf
guideline and more graphics were added
was decided to stick to the rather scientit
tone of voice, since it is important that th
guiddines provide clear and objective
information.

146



S3C D5.1

4.8 SalaHeby: Electricity supply contract for households in multrapartment buildings

Full project title Marketbased policy instruments in the residential sector. This is a research
project conducted byppsala University in collaboration with Seateeby Energi
AB.

Website http://www.sheab.s€SalaHeby Energi AB)

http://katalog.uu.se/empinfo/?id=N11255(Uppsala University, Cajsa Bartusch

Funding scheme Research project funded by the Swedish Energy Agency afuhded by a
number of Swedish energy companies.

Tested guidelines

1
1
1
f
f
f
f
f
1

Guideline: Bonus & malus changing behaviour with rewards and penalties
Guideline: Motivating consumers wittocial comparison and competition
Guideline: Gamification making energy fun

Guideline: How personal goals can motivate behavioural change
Guideline and toolUsing segmentation to better target user groups
Guideline:Designing a dynamic tariff

Guideline: Choosing and combining monetary and-mametary incentives
Guideline: Choosing from different types of monetary incentives
Guideline: Choosing from different types of Aptonetary incentives

Which barriers and opportunities were addressed?

Opportunities

 Gamification

4.8.1 Introduction to the pilot and impact of S3C

SalaHeby Energi is a small local distribution system operator in the county of Vastmanland in Sweden. Since
2003, the company has carried out a phas&tdllation of smart meters and as part of its effort to explore the
added values, the utility has collaborated with Malardalen University and later Uppsala University to investigate
the possibility of reducing system peak loads by means of a demane ahéng residential sector.

In 2003, SaleHeby Energi introduced a demahdsed timeof-use distribution tariff to households in their
distribution area. After a stepwise implementation process, the demaaed tariff had been introduced to all
househals above apartment size in the distribution area in 2009. A research team led by Cajsa Bartusch,
Uppsala University, has been following the project since the introduction of the tariff, and has published articles
on the effects of its introduction. In ea014, the research team received funding to start a new research project
related to Sakkleby Energi, namefiMarketbased policy instruments in the residential séctbhe project will

for instance include testing of new offers for apartment customersigaualization of energy use. The project is
funded by the Swedish Energy Agency, three local DSOs and two companies dealing with energy data and
energy feedback, respectively.

The new project aims at developing an electricity supply contract witlyet tswmponent for apartment
households with district heating, as well as quantifying the impact on the electricity use. Furthermottéma real
energy visualization interface will be developed ircceation with customers and later tested by about 200 of
SalaHeby Enerdis customers. The interface will be implemented both as a web based servicéamein
displays. A first pilot will be initiated in autumn 2015, and Sdkby Energi and the research team plan
intensive interaction with the pilot housetisl For example, focus groups have been used to map customers
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preferences for the energy feedback interface and will also be used in the planning of the intervention, and
meetings will be arranged to support the introduction of the new contract.

S3C haded into the project by providing a theoretical background, inspiration and good examples on for
instance competitions, games, incentives and target components in electricity supply contracts. The research
team used compiled knowledge from S3C as a stgpiirint in the design process of the new intervention. S3C
researchers have also been part of the research gajefetrence group.

Figure 44: Local energy company building relations with customers

The users involved in thegearch project conducted by Uppsala University are all customers efiSaja

Energi. The organisational vision and business concept are to work locally with sustainable energy issues,
creating large and local change through customer understanding ariitleistg relations to customers. To Sala
Heby Energi, the lorgerm relation to customers is crucial and the company has many activities aiming to
interact with its customers, such as clubs for people interested in locally produced electricity, sotsalrelen
information meetings. They also arrange theme days for their customers where they are invited to visit other
households with innovative energy solutions.

Ten years ago, Saldeby Energi introduced demandbased timeof-use distribution tariffor households in
singlefamily houses. As this tariff only applies to some of the com@ aoystomers, a logical next step was to
develop an offer for households in mwdfartment buildings. Satdeby Energi in collaboration with Uppsala
University has theffere initiated a research project aiming to support the development and evaluate the offer.

Research project on markeased policy instruments

The research collaboration with Uppsala University includes many areas, for instance developrientisd in
displays/web portals for individual energy use feedback and studies of the load shift potential from different
incentives. The collaboration with S3C has only focused on the new offer and therefoi idokgte any

specific technology used to interadtiwthe customers. As the contract has not yet been launched, there are no
information on how the offer to customers will be designed in detail, how many users that will be involved or
what means for communication (such as letters, websites etc.) thiaewiled.

The user has a central role in the project, both being a customer to an energy company with a strong focus on
customer relations and also being the receiver of a new offer to be studied through a research project. To capture
ideas and experiens®f the customers, focus group meetings will be arranged.

Collaboration with S3C
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The relation between S3C and the research project was initiated in early 2013, when SP staff contacted the leader
of the research team at Uppsala University, Cajsa Barthsgiresearch on trdemandbased timeof-use

distribution tariff of SalaHeby Energi was highly relevant to S3C in terms of representing a successful Smart
Energy project. Contacts with the energy company itself resulted irHeala Energi being includeaks a

passive partner to the S3C project. Thusjnft&l contact between the research team, -Gy Energi and

S3C focused on collecting information through interviews.

Further, the constellation of Sateby Energi and Uppsala University became eiva partner through the
framework of their joint future task of creating and studying a new contract to households iapartiient
buildings. The new offer would be introduced to customers ofiSaley Energi, and the final design of the
concept wouldherefore be determined by the energy company. A background study and recommendations on
the design of the contract were to be conducted by Uppsala University.

In the early stages of the collaboration process with S3C, it was established that supipotmation from

S3C would be most useful in the initial background studies on incentives and contracts, supporting the research
team from Uppsala University. Since then, there has been continuous contact between SP staff and the research
team at Uppsala hiversity to pinpoint which specific aspects the S3C project could contribute with. These
discussions would eventually result in the identification of a number of guidelines that could be useful as
background information to the research team in the cdrdesign process.

As households in mulpartment buildings often have relatively low electricity use, economic incentives would
probably not be sufficient to motivate energy savings and the idea of introducing other/additional incentives was
therefore casidered by the energy company. To this end, the energy company showed an interest in good
examples of different incentives, the possibility to include an element of competition or game in the offer, and
setting an energy use target. Further, the rese¢each was interested in information on arskr segmentation

as part of another stfroject within the ongoing larger research project. These themes came to be the basis for
collaboration between S3C and the research team. Thus, the following guidelinesitumitted to Uppsala
University:

Guideline: Bonus & malus changing behaviour with rewards and penalties

Guideline: Motivating consumers witfocial comparison and competition

Guideline: Gamification making energy fun

Guideline: How personal goals camtivate behavioural change

Guideline and tool: Using segmentation to better target user groups

Guideline: Designing a dynamic tariff

Guideline: Choosing and combining monetary and-mametary incentives

Guideline: Choosing from different types of momgtencentives

Guideline: Choosing from different types of noronetary incentives

= =4 -8 & —a _—a —a _a -9

The guidelines have been used as input to an initial background study on incentives by the research team, and as
inspiration for the development of a new offer to Sa&by Ehergits customersThe guidelines have primarily
contributed to the project by providing information on the status of research in relevant topics, as well as good
examples from other countries. A few guidelines remained unused, mainly due to timing.

4.8.2 Timeline of collaboration with S3C

Responsible S3C SP Technical Research Institute of Sweden
partner

Date and type of Contact person Description and outcome
activity

March-June 2013 Senoir research at | E-mail and phone contact with researcher connected
Uppsala University | SalaHeby Energi AB.

facilitating SalaHeby
productdevelopment
and S3C team
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June 2013 CEO ofSalaHeby First meeting with group CEO to introduce scope of S
Energiand S3C team
September 2013 Representatitves of | Interview for D2.2 (as a passive partner) and initial
SalaHeby Energand | discussions on potential for becoming an active partn
Uppsala university
September 2013 to July | Representatives at | Continuous contact and discussions on the proceedin
2014 Uppsala university | of S3C and the research part of the S4ddoy project on
new tariffs. Several phone calls and meetings to discl
in depth our future collaboration and details on what
support S3C can provide to the research part of the §
Heby project. A few points ohterest were identified.
April 2014 Representatitves of | Kick-off meeting for the research project in Shlaby,
SalaHeby Energi and to which the S3C team was invited.
Uppsala university
and the S3C team
July 2014 Representatives at | Guidelines related to the identified points of interest
Uppsala university | were sent to the research team of Uppsala University
testing.
August 2014 Representatives at | Reference group meeting related to the research proj
Uppsala university | of Uppsala University. Soenof the S3C guidelines wer
summarized and presented by a team member to the
reference group.
September 2014 Representatives at | Reference group meeting related to the research proj
Uppsala university | of Uppsala University. Again, some of the S3C
guiddines were summarized and presented by a tean
member to the reference group.
October 2014 Representatives at | Audit on tested guidelines with Uppsala University.

Uppsala university

December 2014

Representatives at
Uppsala university

Reference groumeeting related to the research projed
in Uppsala. The design of the offer to the apartment €
users of Salkdeby Energi was discussed.

2015

Representatives at

Uppsala university

Continuous contact throughout the year between
members of the S3C team athe research team.

4.8.3 Overview of tools and guidelines provided to the research team at Uppsala University

Guidelines/tools
received

Guideline: Choosing anc
combining monetary anc
non-monetary incentives

Reviewed | Tested

for

implement
ation

Yes No

Adapted Start First audit End

No July 2014 | Oct 2014 | Oct 2014
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Guidelines/tools Reviewed | Tested Adapted Start First audit
received for

implement
ation

Guideline: Choosing ang Yes No No July 2014 | Oct 2014 | Oct 2014
combining monetary and
non-monetary incentives

Guideline: Choosing Yes No No July 2014 | Oct 2014 | Oct 2014
from different types of
monetary incentives

Guideline: Choosing Yes No No July 2014 | Oct 2014 | Oct 2014
from different types of
non-monetary incentives

Guideline and tool: Yes No No July 2014 | Oct 2014 | Oct 2014
Using segmentation to
better target user groups

Gamificationi making Yes No No July 2014 | Oct 2014 | Oct 2014
energy fun

Designing a dynamic No No No

tariff

Motivating consumers | Yes No No July 2014 | Oct 2014 | Oct 2014

with social comparison
and competition

How personal goals can| No No No

motivate behavioural

change

Bonus &malus Yes No No July 2014 | Oct 2014 | Oct 2014

4.8.4 Implementation of S3C guidelines and tools anduggestions for improvement

As described in the table above, none of the guidelines were implemented or tested by active partner. Instead,
they were reviewed for implementation. During the audit with the S3C project team, the reviewed guidelines
were clustred in three groups.

The guidelinegiSetting up price use mechanignesdfiTarget component as an incentiweere originally

planned to be reviewed for implementation by the active partner. However, the research project was in its initial
phase when theollaboration with S3C occurred, and not all of the planned guidelines were relevant during this
stage but would rather be of use in later phases of the project. Thus, these two guidelines were never reviewed,
tested or implemented.

GuidelinesfiBonus & malusi changing behaviour with rewards and penaltieg, fiMotivating consumers
with social comparison and competitiold and AiGamification - making energy fund

As described earlier, the guidelines were used as inspiration and input to an initial backgropnd stud
incentives by the research team from Uppsala University. The topics of the guidelines are well aligned with
some of the goals and aims of the research project, for instance the felelbping a goabased electricity
contract for households in ttidapartment buildings with district heatiing
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The research project had merely started when the guidelines were sent to the research group. The guidelines

were thoroughly reviewed by one of the research team members, and the contents of the guidelinsesives

input to the background study on incentives. For instance, the contents of the guidelines were presented to all

project participants, including several small energy companies, in a reference group meeting.

As the project will be omoing until2017, its too early to tell if the goals will be reached. The guidelines were

useful as theoretical input and inspiration to the background study and development of incentives.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision
implemented

Add more references inflead moré Yes

section, both general sources and

references to specific facts.

Add interconnecting links to the other Yes

guidelines.
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Guidelines fiChoosing and combining monetary anchon-monetary incentive®, fiChoosing from different
types of monetary incentiveé and AChoosing from different types of nonmonetary incentive®

As described earlier, the guidelines were used as inspiration and input to an initial background study on
incentives by the research team from Uppsala University. The topics of the guidelines are well aligned with
some of the goals and aims of the resegrofect, for instance the goal fdeveloping a goabased electricity
contract for households in muklipartment buildings with district heatiing

The research project had merely started when the guidelines were sent to the research group. The guideline

were thoroughly reviewed by one of the research team members, and the contents of the guidelines were used as
input to the background study on incentives. For instance, the contents of the guidelines were presented to all
project participants, includingeveral small energy companies, in a reference group meeting.

As the project will be omoing until 2017, iis too early to tell if the goals will be reached. The guidelines were
useful as theoretical input and inspiration to the background study andpieesit of incentives. Regarding the
projects work with users, there was already a good andegtéiblished relationship with Sateby Energis
customers, and the guidelines dideontribute in this aspect.

Suggestions for improvement

Suggestions forimprovement Suggestion Reason for decision

implemented
Make a clear distinction between monetg Yes The previous version has been extended
and nommonetary incentives guidelines, | There is a common guideline explaining
a joint guideline. the generalmpact of incentives and two

separate guidelines going into more detz
regarding specific wnetary and non
monetary inceres.

Apply the same structure as in other Yes The structure has been thoroughly adjus

guidelines. and now mirrors the generstructure.

Add a theoretical background Yes A thorough theoretical background sectiq
was added to the overall guideline on
incentives.

Add references for further reading. Yes This section was included.

Add examples and a tefivhen does it Yes See above

worko. Thisalso helps the reader to
understand possible contexts for
application.

Add that the national context must be Yes See above
taken into account, for instance legislatic
subsidies etc.
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Guideline and tool: Using segmentation to better target user groups

This guideline was reviewed for implementation and used as background material in a specific subproject, where
the research team conducted a segmentation of electricity users based on a suovdingtocthe responsible

team member, a large part of the work on segmentation was based on the guideline in question and the guideline
suited the aim and purpose of this subproject very well. Relevant examples as well as a broad theoretical
background mvided the research team member with sufficient information.

The research team member responsible for the subproject on segmentation reviewed the guideline when the work
had just started. The guideline was used as inspiration for the practical worHf telatgmentation.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision
implemented

No suggestions
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4.9 SPEU

Full project title SPEU (Service portal for Monitoring of Energy efficiehcy

Website n.a.

Funding scheme Slovenian Ministry for Science and Education and the European Regional
Development Fund

Tested guidelines

1 Guideline: How to make energy visible through feedback
1 Guideline: Useicentred KPlIs for the evaluation of smart grids
1 Guideline: KPIs for energyansumption effects

Which barriers and opportunities were addressed?

Barriers

1 Nonrviable business cases for end users

I Ongoing technical problems and unreliable technology
Opportunities

1 Reinforce the end user perspective in the project design
1 Developviable business model
1 Co-creation

4.9.1 Introduction to the pilot and impact of S3C

The aim of the project SPEU was the development and test of a cloud computing service for energy efficiency
monitoring implemented in the form of the web portal.

The main targt of the project was to address the limitations by designing energy monitoring applications on a
cloud computing platform. The idea of the application is to bring the monitoring information from several end
users, in this case SMiEand other commercialistomers, to the common workspace enabling the-inter
company comparison of energy efficiency processes based on the common efficiency indicators.

The project received cofounding from the Slovenian Ministry of Economy and European regional funds within
the Slovenian national development programieestoritve 2012.

The energy management process consists of four steps. Two of these were addressed by the project application
(seeFigure45):

1 Measuring of production or consumption: The measuring is provided on the aggregated level
of the consumer as well on the particular appliance.

1 Calculation of energy (consumption) efficiency. The service defines the energy efficiency
indicators, which are calculated automatically and presented to the consumer in the form of
reports.
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(re) definition og the energy
consumption goals

Measurlng _ Investments in
production/consumption consumption saving

Report on energy consumption
efficiency

Figure 45. Energy management steps, sourcgroject SPEU, presentation on CLASS Conference 2014,
25.9.2014, Bled

The project bekground was developed from the hypothesis that energy monitoring systems in the industrial
sector are not exploited as much they could be. The main limitations noticed were 1) information collected by
the system remained within the technical sector andfalhe business domain, 2) the evaluation of the energy
consumption was limited to single consumers, not rendering external and/or global comparisons and 3) relatively
large installation and maintenance cost prevent small end users to invest in apgliaat equipment.

The goal of the project was to build the emskr oriented application. Therefore, a close cooperation with the
consumers during development was foreseen. It was decided to include two representativesadliarge

consumers as consanhn member into the project and to intensively cooperate with them during the

development. One consumer was a representative of the motor industry with several locations, while another was
representing an office building. The plan was to address otherdedesliater after finishing the pilot stage

for testing.

The project had two integration stages. The end users were directly involved into the development and design of
the application in a technical process on the one hand side. On the other bahdysigere involved in the
design of the specific feedback information and end user experience.

The cooperation with the S3C project provided a benefit for both projects, especially with regards to the design
of the feedback and the end user experienase8 on S3C guidance, the SPEU project staff readjusted the
feedback systems and consumption targets for their trial in an office building.

The project tested the following guidelines:

1 Guideline: How to make energy visible through feedback
1 Guideline: Useicentred KPlIs for the evaluation of smart grids
1 Guideline: KPIs for energy consumption effects

One of the testing results was a design of additional performance indicator, which included the economic
component and gave concrete information to the iegsgronsible for energy consumption.

Another result of S3C impact is the enhancement of thausadinteraction. The SPEU project designed an
additional communication channel (web form displayed on screens) of the actual consumption. The presentation
was htended for the employees of SKsEnN the tech and engineering sector sharing an office building to

increase their energy awareness and is accessible via a display at the entrancefijallqdég
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Poraba elektri¢ne energije
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Figure 46: Energy feedback as implemented infte SPEU project,source: the S3C consortium

The cooperation with the S3C also included the interaction with the KIBERnet adtimerp@he SME
representatives from KIBERnet partner also agreed to participate in a short evaluation test of the SPEU project
and helped to define some additional performance indicatbesproject SPEU was set up to the pilot stage for

a proof of concefpand to prepare it for the commercial use. The consumer representative from the industrial
branch was selected according to the personal contact and included into the project as a consortium partner.
Later during the project another consortium partneln wfhart metering installations in its office building, also
participated in the role of consumer in the project.

The end user interaction is provided through the advanced web portal, where they were faced with their
consumption and values of efficiency icators and historical comparison. The application also supierts
configurable notification system, which informs the consumers about e.g. unexpected deviations of
consumptions via-enails.

The consumers played active role in the project. They were directly involved in the development of the
application as well in its testing and generation of feedbackcdimpany INEA was the project leader of

SPEU. It was ongear project, which has stadtén June 2013. Collaboration with the S3C project started in the
summer 2014 when the SPEU started to look for testing and evaluation options on one side and the S3C project
provided some interesting and relevant guidelines.

The first workshop served toeate an overview of the existing guidelines. It has been identified that the
guidelines regarding evaluation were the most interesting and relevant for the project. The SPEU project may
also provide important material for the guidelines regarding themeaice indicators.

The second workshop was organized together with the KIBERnet partners. The intention was present the options
of the web portal and invite the partners for participation. The outcome was that the four industrial consumer
representativeagreed to offer their data for testing.

The following guidelines were evaluated:

1 Guideline: How to make energy visible through feedback
1 Guideline: Useicentred KPIs for the evaluation of smart grids
1 Guideline: KPIs for energy consumption effects
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The guiclines regarding the performance indicators were used to elaborate ideas about definition of the KPIs
and corresponding data processing (in the case of the project, they were used to decide on the desirable target for
energy consumption in real time withime office building).

The end user feedback guideline was used for active inclusion of the employees of the office building in the
project. Based on the different available types of feedback information presented in the guideline, the consumers
were enaled to make a decision on which information was of particular relevance to them. Based on the
information, a feedback display app was devised and presented at a prominent place in the entrance hall of the
building that is divided into different offices fomostly techcompanies and engineering firms. It is important to

note here, that industrial/technical/engineering focus of the companies in the office building led to a preference
for more technicallyoriented feedback than it was the case in the actigigpassive partners activating

residential customers. The employees of the firms have sufffi@aetgy proficienc§to understand the

histograms and block diagrams presented in the feedback app and did not have to be supported of the relevance
of energy ¢osts) for their companies.

Figure46is a photograph of the feedback instrument implemented. The feedback insteupuepose is to be
informative agossible and targets the technolamiented engineers and scientists working in the office

buildings and to help bring about the target the companies working in the office building have set for themselves.
Based on the advice in the feedback guidelieecdmpanies have decided to implement the concept of energy
consumption targeting by means of feedback. The consumption targeting information needed to be sourced from
the performance indicator, which should provide reliable information about the consamfficiency. The

finding that the evaluation guidelines need to be used synchronously with the end user feedback guideline was
one of the main results of testing. In fact, the blue lin€igure46 at the bottom of the screen indicates the

target power in real time (in this case 20kW). The optimum power is dynamically recalculated according to how
many employees are present at the time.

The chart dagram on the right side shows the total deviation form the target in kwWh on the daily level. Blue
indicates that consumption was lower than the target and red over the target. The consumption is very much
dependant on occupancy of the building, thereftse presency is measured in real time.

The block diagram on the left side of the screen indicates the power consumed in the building in real time. The
different colours refer to the different floors of the office buildings (cellar, ground floor, uppes,flodgers
etc.) to render the individual consumption of the different companies in the office building transparent.

Overall, the S3C guidance helped the commercial customers represented in the office buidling and the SPEU
project to devise a new feedbadkannel that is tailored to information requirements technology oriented SMEs
have. Furthermore, the process led a commitment and goal setting process within these SMEs that agreed to
using less energy, i.e. making the most efficient use of energy.

4.9.2 Timeline of collaboration with S3C

Responsible S3C INEA
partner

Supporting S3C SP, VITO
partners

Date and type of Contact person Description and outcome
activity

Jul 2014 Representative of Release of the SPEU product pilot stage.
SPEU consortium

Aug 2014 Representative of Overview of the guidelines and selection for their usa
SPEU consortium and testing.

Nov 2014 Representative of Presentation of the SPEU testing & evaluation on the
SPEU consortium S3C consortium meeting
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Mar 2015 Representative of Start of testing the performance indicators and end ug
SPEUconsortium feedback guidelines

Apr 2015 Representatives of | Presentation of the SPEU project to the KIBERnet
SPEU and Consortium.
KIBERNET
consortium

Jun 2015 Representative of First draft results of the testing
SPEU consortium

4.9.3 Overview of tools and guidelines provided SPEU

Guidelines/tools Reviewed | Tested Adapted First audit
received for
implement
ation
Guideline: How to make| Yes Yes Yes Jun 2015 June2015
energy visible through
feedback
Guideline: Usercentred | Yes Yes Yes Mar 2015 | June 2015 | Dec 2015

KPIs for the evaluation
of smart grids

Guideline: KPlIs for Yes Yes Yes Apr 2015 | June 2015 | Dec 2015
energy consumption
effects

4.9.4 Implementation of S3C guidelines and tools anduggestions for improvement

Guideline: How to make energy visible through feedback
Why was thguideline implemented?

The project SPEU main point was dealing with energy efficiency in SMEs and buildings. The hint from S3C was
that SME employees in officeuddings may contribute to it. Therefore, the guidefiitBw to make energy

visible through feedbacdiwas used to improve the overall company energy awareness. The section on the
different communication channels for feedback in the guideline was of spegifortance for the project as

they based their decision on their feedback strategy on it.

How was the guideline implemented?

The guideline was used after the project was completed with setting up the application in the pilot stage. The
testing includednly the consumer with the office building since the industrial representative has not been
recognized as relevant.

The main issue of the guideline evaluation was providing the suitable communication channel for the employees.
It was decided to use mixedddback systems, which would combine

1 In house display the existing large display in the entrance hall is use to present the actual
consumption (total consumption, consumption per floor and time history compared to average)

1 Text messages/emails, sent ba bccasions when consumption was extremely high and
extremely low.
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For the time of writing the report only the first option is in force, while the second is planned to be implemented
later in autumn 2015.

The main goal of the guidelirieconsumer awarengsbout energy consumptiemas reached. There was a lot

of feedback from employees about the design and information that should be presented as also investigation,
what loads actually cause particular consumption. The test gave some useful infornoatiomfdrm

performance indicators for end user feedback, however the testing period is too short to detect the change in
consumption.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
Re name c h kegedback systerag | Yes A termfisysten® more describe the facility
which would be better renamed into or a group of facilities, while in the
fiFeedback methoderii Fe e d b a c | guideline there is more talk about the
channel so different options of feedback. The sectio

has been renamed to feedback channels

The guideline is missing best practice Yes Best practice example makes the guideli

example. In this case omeould be very more attractive and the active partners a

helpful. EDP provided great examples of feedba
particularly for commercial users.

The useltesting of the guideline needed | No Using the guideline required also inclusic

description of the feeditk information. It of other guidelines.

was noticed that the guideline was a little
bit short on concrete suggestions about {
information. It is suggested to add some
sample or at least the link to the guidelin
fiMeasuring the effects of smart grid
projects or rollouts
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Guideline: Usercentred KPIs for the evaluation of smart grids
Why was the guideline implemented?

Dealing with the energy efficiency in SMEs and buildings the project SPEU used variesofyperformance
indicators for its measurements and presentation. With a clear description of end user centred energy
performance indicators the guideline was very useful for the project to get an overview of the suitable KPIs with
respect to the need$the end users.

How was the guideline implemented?

The guideline was used after the project was completed with the setting up the application in the pilot stage. The
guideline has been found useful for defining suitable@Rir energy monitoring of auisiness building. The

most relevant part for the active partner is KPIs for Smart consumer. The existiisgis? been checkdad

addition the active partner is going to design and implement also the filgmeiahted KP$. Other parts of the
guideline were not found relevant for inclusion into the testing since the project mainly stayed on the level of
fismart consumer

The intention of financial KPIs is to give the users of the application (building owners) the consumption costs
and economical efféof different (investment or organisational) measures. With their help the energy manager
specifies energy costs and potentials on savings.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented
One wouldappreciate some graphical Yes Graphical elements have been added to
element to draw the readerattention. make the guideline more attractive (also

line with general recommendations for al
the guidelines).

Best practice examples should be furthe| No Best practice examples could not be
and thoroughly described. integrated because the S3C project
established a clear lack of systematic
approaches to evaluating eader
experiences in smart grid projects or

rollouts.
The missing information could bthat No The guideline is not geifically addressed
there is no direction how to approach the at employees in commercial buildings. It
evaluation KPgs for the business orientec addresses households in their 3 possible
buildings where the end users are not roles as consumers, customers or citizer
directly affected by the costs, but one
would like to stimulate the employees to
behave economically.
The guideline does not propose the KPIg Partly A link to the guidelindiMeasuring the
explicit form/way. Maybe it would be effects of smart grid projects or rolloots
good to add some good pragtiexample has been included. Good practices in thg
and make a linkage to the guideline field are lacking (cfsupra).

fiMeasuring the effects of smart grid
projects or rolloutd
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Guideline: KPlIs for energy consumption effects
Why was the guideline implemented?

The processing of KPIs and examples presented in the guideline were found relevant for thethegqasjett

for its evaluation. The guideline has been found useful for defining suitabfis #Penergy monitoring of a
business building and SMEs. In the project several of the proposés (€Rergy per employee, energy savings,
energy per m2) have be implemented.

The test that is being performed is actually combining the two guidélinesidefiKPIs for energy consumption
effect® it also involvediHow to make energy visible through feedbadkrom that point of view it was

established that one rde= to implement some motivation goals for end users. Since the goal was energy
preserving it was necessary to define the consumption targets based on past consumption and to present it in
some understandable form of KPI.

How was the guideline implemented

The guideline was used after the project was completed with the setting up the application in the pilot stage. The
existing KPBs have been checked and adapted according to the directions in the guideline. The main goal was to
form the relevant performae indicator, which could be used to attract the employees for consumption

awareness and smarter behaviour. The goal was reached by definition of the specific electricity energy
consumption, which takes also the amount of residents present in the batdingas used in the definition of

the (yearly) target consumption.

Suggestions for improvement Suggestion Reason for decision

implemented

The structure of the chapter »What do yq Yes Readability improvement.
need to do« could be improved (the title
filUse for evaluatioddoes not téiImuchd).

The table of listed KPIs would improve thf Yes Readability improvement.
readability.
More detailed information on best practi¢ Yes Concrete examples variegates the readir

examples would improve the quality.

Adding the description of which KPIs are| Yes Segmentation in description is very
most appropriate for different types of important at addressing a particular type
users would benefit to tHevidtho of the end user.

content and scope.

Posting a link tahe guideline Evaluation | Yes Since the testing used several guidelineg
through end user centred KPIs would synchronously this should be reflected in
provide readers the possibility to explore their description.

more detailed information on the topic.

Theaddition of economic parameters Yes This is important for facing the values of

should be considered. KPIs to the investment decision makers
SMEs

Since the goal was energy preserving it | Yes One way of triggering the end user

was necessary to define the consumptio feedback is facing him with the energy

targets based on past congtion and targeting, whichs based on correspondin

represent it in some understandable forn KPI.

It is recommended to enhance the
guideline with energy targeting descriptic
and its relation to the KPls.
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4.10 UppSol 2020

Full project title UppSol 2020

Website http://www.stunsenergi.se/projekt/uppsil20.aspx

Funding scheme The Swedish Energy Agency

Testedguidelines

f
f
f
f

Guideline: Cacreation- collaborating to develop smart energy solutions
Guideline: Learning about target groups

Guideline: How to improve you smart energy project through cligsk
Guideline: SeHassessment to create a reflecting team culture

Which barriers and opportunities were addressed?

Opportunities

1 Reinforce the end user perspective in the project design
1 Co-creation

4.10.1 Introduction to the pilot and impact of S3C

STUNSI the Foundation for Collaboration between the Universitidggpsala, Business, and the Public Sector

i serves, as their name indicates, to be a connection between academia and industry and facilitate the
establishment of spioff businesses from the universities. The project UppSol 2020 is carried out in

collaboraton between STUNS, Uppsala county administrative board and other regional organisations in the
Uppsala region. UppSol 2020 is one of several projects where STUNS have applied the same method to achieve
end user engagement and installation of energy effitgehnology. The project ended in the beginning of 2015.

The main aim of UppSol 2020 was to increase the rate of photovoltaic (PV) installations in the region by
disseminating experiences from one representative stakeholdecdexbforerunner) to group of followers

by organizing a number of PV test beds. Each test bed involved a series of three workshops; one each for the
planning phase, execution phase and foligw The idea was that a number of followetbe same type of

stakeholder as the farunneri would follow the entire installation process from procurement to deployment and
monitoring to secure systematic dissemination of experiences. The process aims to give a true picture of the real
situation, providing actual insights to the instadia of PV, both the positive and negative sides of it. The
stakeholder groups involved in UppSol 2020 were housing associations, municipalities and property owners.
There have also been test beds presenting PV solutions with battery storage and Rtanstafi flat roofs.

A group of approximately 220 followers were invited to each workshop series to follow the installation of PV
at the forerunnds premises. The workshops both contained knowlediging activities and activities where the
forerunne would present experiences and results, as well as provide answers to quEkdamsrkshops were
organized by STUNS in collaboration with the forerunner. At the workshops, STUNS contributed with know
how as independent experts on solar electricityrfgecasion included time slots for social interaction between
participants, to provide an opportunity to discuss the topic and ask questicte-face. The goal of the
forerunner/follower method is to raise the consciousness of the users, to shibw fbegrunner within the

same target group can do the installation, it should be manageable for others as well. The use of a forerunner
from the target group in question is meant to instil security and informal authority.

A usercentric project approach

The project UppSol 2020 was not an explicit smart grid project, but was associated with a methodology to raise
user®confidence and procurement skills, and thereby increase the actual installation rate of new energy
technologies. Moreover, it dealt withgaging and strengthening the user in a very concrete manner, which may
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be useful as input to the implementation process of other technological solutions associated with smart grids. At
the core of STUNS business is a true customer focus, which is rdfladteeir projectsThus, the users were

the centrepiece of UppSol 2020, takitgystarting point in the needs and conditions associated with the
stakeholders involved:he whole idea of the project is to facilitate customer and user initiatives arideorov

them with information, experience and support, transferred from one customer to others within the same group
of stakeholders. As STUNS works very close to users, they wanted to create forms for dissemination based on
the user8questions and conditionand thereby disseminating experiences rather than only information within
Uppsol 2020.

The project is a continuous learning process for all actors involved, including STUNS. It is experimental work
based on close contact with users and the project tegrhasizes the importance of understanding the true
drivers and motivations of the users. Within the project team, there is a common understatiaingpbrtance

of humbleness towards the users, to let the discussion be dratorical issues and issumgerienced as trivial

or nonfactual by an expert. The basic idea is that, since the users are the ones investing their money in the
technical systems, their needs and thoughts must be the starting point of the project activities.

Some apparent succdastors of this project is its ability to work in the true context of users, getting very close
to their situation and understanding the target groups. The project is based on the knowledge and experiences
from the customers and users themselves. To sdaeuitte such an approach, close and personal relations are
crucial, which is not only enabled by the personal networks of contact but also from the open and intimate
setting of the process, involving a relatively small group of people. The local coradsd sn important success
factor, especially when it comes to reaching users/stakeholders in smaller towns or villages. The project team
makes sure to structure meetings from the participaoiat of view, which means that meetings are organized

in the wser$context and the team travels to them, not the other way around. The local context is also affecting
the forerunner follower approach, as the followers are more likely to follow someone who resembles
themselves and who acts in the same context.

Collaboration with S3C

The initial contact with the project was taken by the S3C team in autumn 2013. Due to vast experience with
customer and user collaborations and customer focus, the UppSol 2020 project was engaged as a passive partner
of the S3C projectrad provided information about their work and experience during the first meetings. Further,
UppSol 2020 agreed to become an active partner following discussions on potential support from S3C to the
project. The team was very interested in getting to kridkeir project was on track, if project goals would be

met and the experience of project participamtsddition, capturing the development and learnings within the

project team itself was perceived as interesting. Thus, two guidelines were creafguabotd YppSol 2020 in

these aspects, while a third guideline would bring structure to a workshop with the project reference group at the
end of the project. Finally, the vast experience in STUNS regarding customer focus was considered a valuable
asset, anthe team was thereby asked to review an additional guideline from their perspective.

The following guidelines were used in the collaboration with UppSol 2020:

1 Guideline: Cecreation- collaborating to develop smart energy solutions
1 Guideline: Learning atut target groups

1 Guideline: How to improve you smart energy project through clupsk

1 Guideline: SeHassessment to create a reflecting team culture

Two of the guidelinesfiHow to improve your smart energy project through cheg® andfiSelfassessmenb

create a learning team cultoyavere created by the S3C team to fit the needs of UppSol 2020. These guidelines
were tested as part of an evaluation of the project. The activities from the guidelines supported the project by
supplying information on usexperience, that wouldnhave been captured through other activities. The
guidelinefiLearningabout target grougswvas reviewed by STUNS due to their knowledge on customer
engagement and relations. The guidelinéi@a-creation- collaborating to devefwsmart energy solutioosvas
planned for testing with UppSol 2020, to be used as a format for the final meeting with the project reference
group. However, the character of this meeting changed during the course of the collaboration between UppSol
2020 ands3C, so the guideline was never reviewed, tested or implemented.
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4.10.2 Timeline of collaboration with S3C

Responsible S3C
partner

Date and type of
activity

SP Technical Research Institute of Sweden

Contact person

Description and outcome

September 2013 Representative of E-mail, phone call$or continuous information and
STUNS exchange process

4" of October 2013 Representative of Meetingto introduce S3C thoroughly and learn about
STUNS approaches at UppSol 2020

20" of November 2013 | Representativef Interview for D2.2 and discussions on becoming an
STUNS active partner.

14h of March 2014

UppSol 2020 project
team

Workshop to define the support S3C can provide the
project.

239 of April 2014

UppSol 2020 project
team

Meeting with STUNS to elabomathe details on the
guidelines to be tested.

Mayi September 2014

UppSol 2020 project
team

Support of the evaluation of UppSol 2020 through
implementation of two guidelines;

- Interviews with forerunners
- Survey to followers
- Selfassessment of th@oject group

26" of November 2014

UppSol 2020
reference group

Results from the evaluation presented to the referenc
group of UppSol 2020

24" of April 2015

Representative of
STUNS

Audit on tested/reviewed guidelines.

4.10.3 Overview of tools and guidelines provided taJppsol 2020

Guidelines/tools Reviewed | tested Adapted Start First audit
received for

implement

ation
Guideline: How to No Yes No May 2014 | 201504- December
improve you smart 24 2014
energy project through
checkups
Guideline: SeH No Yes No May 2014 | 201504- December
assessment to create a 24 2014
reflecting team culture
Guideline: Learning Yes No Yes 201504 201504 201504
about target groups 24 24 24
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Guidelines/tools Reviewed | tested Adapted First audit End
received for

implement
ation

Guideline: Cecreation- | No No No
collaborating to develop
smartenergy solutions

4.10.4 Implementation of S3C guidelines and tools and suggestions for improvement
Guideline: How to improve you smart energy project through checkups

The guideline was implemented to investigate how the project UppSol 2020diasd, if its on the right track
towards achieving its goals, hovsitperceived by different project participants and to identify possible
improvements.

UppSol 2020 had goals on several different levels. For instance, it should contribute to the county
administratiods regional work on energy and climate and to the regional innovation strategy set by STUNS.
This guideline especially fits and supports the goals related to the effects of the project, such as the number of
PV installations and increaseddwledge and awareness among users.

The guideline was used in the execution phase of the project. The S3C team supported UppSol 2020 in
conducting an evaluation of the project, based on the content of the guideline. To this end, a survey and
interviews wee conducted with project participants. The support provided through the implementation of the
guideline was useful to the UppSol 2020 team, as it helped them to extract results and some of the effects (such
as user experience and number of PV installafifyosn the project. It also helped them to point at different
perspectives within the project/stakeholders.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented

Try to make the guideline less theoretical Yes
conplex and detailed; it now focuses on
specific aspectsmainly from a research

or utility perspective.
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Guideline: Selfassessment to create a reflecting team culture

The guideline was implemented since STUNS wanted the individual team memislsaioon their own

learning process and development, as they are usually a small and homogenous group of only three team
members. The use of this guideline gave a possibility to put words to specific individual insights related to the
work in UppSol 20R. The S3C team supported the team in conducting -ass#lssment, based on the content

of the guideline. To this end, an embdsed quick survey and focus group interviews were conducted with
participants from the project.

The guideline was used wheretblppSol2020 project reached a milestone. The project had just finished one of
the workshop series and were about to slightly modify the orientation of the coming workshops. The S3C team
supported UppSol 2020 in implementing a structuredasd&ssment pcess based on the guideline; individual
short questionnaires were distributed, collected and handled by the S3C team (being a third party) and focus
group interviews with the UppSol 2020 team were implemented and compiled.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision
implemented

Try to make the guideline less theoreticg Yes
complex and detailed; it now focuses on
specific aspectsmainly from a research
or utility perspective. Also try to shorten
the guideline bextracting the most
important parts.

The guideline should stress the importar| Yes
of explaining for a third party to help
formulate what you do without internal
expressions.

Add that within a project group, having | Yes
internal principles to guide your work car
support reflection.
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Guideline: Learning about target groups

The review of this guideline was a request from the S3C team to STUNS since the group could ctmtlibute
topic through their experience on customer and user engagement. The guideline was never implemented in
practice.

Suggestions for improvement

Suggestions for improvement Suggestion Reason for decision

implemented

Try to make the guideline lesschnical Yes
and theoretical. The starting point shoulc
be the needs and wishes of users, and n
the needs of project management.

The guideline is too long and should be | Yes
shortened.

The structure of the guideline could be | Yes
changed by revising the order in the
sectionfiwhat you need to do start from
the most creative/freethinking/qualitative
investigation (operended meetings with
customers) instead of learning from othe
through dektop research. If a project
really wants to get to know their target
group, they must start with an open ming
try to get to know the customers in many
different aspects not just the energy
related- and understand how they really
think. The project grop must make an
effort to really listen to their customers.

Emphasize that getting to know your tar¢ Yes
group is not a quick fix, but rather
continuous work.
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4.11 St. Gallen Utility

Full project title St. Gallen Utility and Stromnetzte S@8operation

Website http://www.energienetgsg.chf http://www.sgsw.ch/

Funding scheme Not applicable

Tested guidelines

1 Guideline: Cecreation- collaborating to develop smart energy solutions

Which barriers and opportunities were addressed?

Barriers
1 Engaging end users without sharing decision power
1 Nonrviable business cases for end users
71 Inadequate expectation management
Opportunities

Reinforce the end user perspective in the project design

Co-creation

Roll out smart grids towards the general public

Connect smart grids to smart cities, smart living and sustainable lifestyles
Develop an overarching storyline to achieve a sense of urgency about smart grid

—m —a —a —a _a

4.11.1 Introduction to the pilot and impact of S3C

St. Gallen utility is one of Switzerladglmost innovative utilities. The utility has invested in multiple renewable
energy resources (especially photovoltaics and water power), mobility initiatives and a full fiber optic cable
network for the ente city. The utility strives to make St. Gallen a Smart City and to create Smart Grids related
products and services that facilitate and improve business for the enterprises in the region and the utility itself.
addition, energy development in St. Galie sharpened by the so called Energienetze GSG, an energy related
network of companies in the afsdusiness districts, that was founded in 2011. Together, the companies
developed a crossompany energy concept that they can adapt to changing envirsnamehntechnologies and
together advocate reliable, competitive and green energy for commercial energy agettser, the companies

have created energy clusters for e.g. CHP initiatives and shareHowwn energy management in business,

trade and indusal processes. In fact, Energienetze GSG has become a vital partner for StsGailinto

learn about the energglated needs and challenges of commeantiatomers in their supply area aheé S3C
consortium was asked by the utility to facilitateccreation process targeting this exact issue. In the end, a co
creation workshop helped to delineate large business cases and projects that are of interest to the companies and
the utilities(seeFigure47: key cooperation areas and business cases to be developed as identified by St. Gallen
utility and local SMESs, source: the S3C consortaumd the participants shared the impression that they

undersood each othés perspective.
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Figure 47: key cooperation areas and business cases to be developed as identified by St. Gallen utility and
local SMEs, source: the S3C consortium

By co-creating the potential areas of cooperatmgether with the local SMEs, the utility hoped to find out, what
moves and shakes the regional business decision makers in terms of energy. Instead of losing the commercial
customers, the utility wants to include their needs and demands into their bysirtslio. The halday

cooperation workshop based on thecceation guideline was the first step into this directlbmas advertised

under the titlewhat you always wanted from your energy suppliBearing in mind high expectations and

limited time resources of the participants, a professional facilitator and business consultant prepared and led the
workshop. The intention was to cover the phdeeplored andfinvestigat® as delineated by the @veation

guideline in a 4 hour workshop, in orderprovide the utility with a sound basis to preparefttesigm phase.

—
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Figure 48 On site impressions from the cecreation workshop in St. Gallen, source: the S3C consortium

The contact responsible people were satisfied with the outcome of the workshop and patrticularly liked the fact
that cocreation as delineated by the S3C guideline can serve multiple pufplosesdealing with technical
functionalities to social expectatisi while being close to the customer at all time. They consider it a highly
useful guidance to develop customer friendly products.

The contact between the utility and the S3C consortium was establidlosdrfg a speech of Ludwig Karg

given at the VGOZTragungMarktunterstiitzung (annual meeting of marketiers in gas supply of Switzerland) in
June 2014 (covering S3C and other relevant ongoing research), the execativef St. Galleis utility

approachd Ludwig Karg to present S3C in a faieface meeting with the goal to test S3C guidelines and tools
in order to discuss possibilities for cooperation between the project and the utility. A meeting could be scheduled
in early 2015 during which an entiretof interesting guidelines has been identified. However, since the time
was limited, the focus for the collaboration between the St. Gallen utilit$aBGdwas set on ecreation. One
strong motivation voiced by the St. Gallen utility wasearn aboutommercial customers in its regions,
especially SMEs and their potential wishes or perceived threats when it comes to energy supply. In fact, the
choice to collaborate aro-creationand further sharpen the guideline developed with the active partner
Amstadam Smart City (see chaptr?) reflects the wish to get a greater understanding of commercial
customers and their future wants with regards tarsenergy products. The utility was presented with the
current version of the ecreation guideline and the S3C partners in form of B.A.U.M. consult helped to
implement the guidance into a workshop. To include many SMEs from the region, the utilitytexdtac
enterprises in the GSG (Gossau, St. Gallen, Gaiserwald) business tiatseemed to be most promising.
Companies there are cooperatinghe Energienetze GSG and had indicated a will to get in better contact with
the St. Gallen utility (plus those of Gossau and Gaiserwald). A decision was made to implerrerszdiao
workshop in July or August 2016 co-create common interests, peojs and products.

During the time leading up to the workshop, the S3C team and the responsible partners at the St. Gallen utility
devisedaworkshop concept based on the generic steps of theeation guideline to adapt it fopaocess

including commercial entities instead of residential energy consufrtassconcept including the moderation

concept were implemented in the aforementioneddeayfworkshop and led to the formulation of the common
project and business models. After the workshop, the utility and energy association representatives were sure to
be able to carry the process on further and to have learnt more about the different perspectives of energy
suppliers and commercial users of energy.

The main learning for the S3C consortium relates to the different expectations towardatam proceses.
Depending on the types of products and services to be developed and the customerd semmaetcial or
residentiali to be addressed, the expectations and time frames for-treaton processes were very different.
While the cacreation procesism Mooi Wildeman (see chaptér?7) was implemented over a course of weeks and
the design of the individual steps of-creation were designed fldaty, therequirements for the eoreation
workshop with commercial representatives were to be as concise areffiicient as possible. The additional
experience could be included in the guideline to delineate both situatioqdementing a careationprocess
geared towards residential and commercial users.
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4.11.2 Timeline of collaboration with S3C

Responsible S3C
partner

Supporting S3C
partners

Date and type of
activity

Sepember 2014:
continuous eamail
exchange and telephone
conference

B.A.U.M. Consult

Contact person

Representativef
executive board of St
Gallener Stadtwerke
(SGSW)and S3C
team

Description and outcome

contact after presentation of S3C at conference in
Pfaffikon; information process leading tiecision to
cooperate

January 2015, facdo-
face meeting

Representative of
board andlirector of
innovationsat SGSW

cooperation meeting, decision to participate in S3C a
prepare a concrete test ona®ation

March- June2015,
continuous contact for
planning phase

Representative of
board andlirector of
innovationsat SGSW

Concrete activity plans and choice of target grdixmg
date for cecreation workshop in August

June2015,Email
Approchaing SMEs in

Coordinator of
Energienetz GSG

A proposal for invitation, decision to send it to all GSG
enterprises and related utilitiead advertise the eo

the St. Gallen region creatlo_n ynd?r the title
your utilitybo

Aug. 2Q 2015 Representatives of | co-creation workshop with ca. 20 participafrism the
SGSW, Energienetz | utility and the local business to identify cooperation af
GSG and SME project potential
representativefm
the region

Aug. 21, 2015 Representatives of | Feedback and recommendation for adapting-the

SGSW, Energienetz
GSG

creation guideline

4.11.3 Overview of tools and guidelines implemented

Guidelines/tools
received

Guideline: Cecreation-
collaborating to develop
smart energy solutions

Reviewed | tested

for

implement
ation

Yes Yes

adapted Start First audit End

2508
2015

Yes check check
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4.11.4 Implementation of S3C guidelines and tools and suggestions for improvements

Guideline: Co-creation - collaborating to develop smart energy solutions
Why was the guideline implemented?

The St.Gallen utility decided to learn about theimeoeercial customers, in order to be able to develop new
products and services tailored to the needs of local businesses in theThéugeideline was implemented to
enable a careationworkshop that was advertised under the fitldhat you always wantefdlom your energy
supplieo. Thus,it initiated alearning process between St. Gafientility and the business association
energienetze GSG that represents and coordinates condaaraegy interests.

How was the guideline implemented?

After the initial version of the guideline was provided to the active partners and reviewed, the S3C partners
involved and the utility further developed the concepts to reflect the needmaiercial endisers engaged in a
co-creation process as opposeddsidential endisers. One of the main differentiators consists in the fact that
representatives of business have scarce time reserves to participategatmm processes. In fact, the process
had to be considerably shortened while still maintaitimegpotential to deliver results. In fact, the steps of the
guideline were adapted to fit the needs.

The workshop plan comprised 4 well prepared steps and adopted elementiahtizs methaibusiness
modelling as mentioned in Dijk, D. van, Kresingtal. (2013):

1. Impetus: In a 20 minute speech the moderator presented potential areas of cooperation, showing future
trends and innovative means to prepare for a changing energy world. Best practices presented comprised
joint implementation of a big Combkad Heat and Power (CHP) systémvhich could guarantee supply for
critical processes in emergency casesd big battery systems using 2nd life batteries from electric
vehicles. Examples were given on intelligent financing institutions for energy effic{@intly operated by
municipalities, enterprises, banks and citizens) and new mobility patterns in a business district.

2. Introduction: All participants presented their roles and expectations to the workshop displayinajrie
that they are confronted with and tfigain® they would expect from a closer cooperation with the utility.
Typical pains of enterprises were anxiety of supply and increasing energy prices. Typical expected
gains were in the fields of remuneratiorflekibility and potential to reduce energy cost by increased self
supplyi while not taking full responsibility for operating the technical devices.

3. Brainstorming: A vivid discussion unveiled a lot of potential cooperation opportunities together with
expedations for new services to be provided by the utility. The moderator depicted and clustered the inputs
online to create the following picture:

4. Elaboration: For each of the cooperation clusters circled in red in the above picture, a small group of
participants created a profile for the future cooperation project or expected product. Elements of the profile
are:

0 description of the activity or product

0 relation to theipains and gainsdentified in step 2 (for enterprises as well as utilities)
0 elements of comeration of enterprises and utilities and with other partners

0 key activities of enterprises and of utilities

o relevant framework conditions or need for legal or regulatory support.

These steps represent the stidglored andfinvestigaté from the actuato-creation guideline and were
implemented in a four hour workshop led by an experiences business consultant, in order to ensure a productive
workflow and corresponding results.

In the end, the workshop participants could successfully identify areas af@omterest and particular

relevance for common project and potentially business model§igee47). The representatives at the utility

and the eargy association of the regional SMEs and business stakeholders now feel enabled to carry the process
further by themselves.
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Suggestions for improvement

Suggestions for improvement

Suggestion

implemented

Reason for decision

The role and qualifications of the Yes The guideline now includes the advice tQ

moderator in charge of a workshop, work with experienced and qualified

especially with business and utility moderators to facilitate the process.

representatives, have to be clarified. Par

interests of individual representatives ha

to be accepted by the moderator, but als

integrated intdhe overall discussion.

Whether this can be achieved, strongly

depends on the qualifications and

capabilities of the moderator.

It is important to highlight the different | No Since cecreation procgses can be

types of participants that might join a implemented in various different ways, it

workshop and to inform about the is difficult to advice on the exact

distribution of different types of business distribution of participant representatives

representatives that enables an optimal The optimum is depending on the goal a

result of the cecreation process. also regional context of the -@veation
process.

Include clearer instructiorfer the Yes The guideline now includes an example

moderator. For commercial participants,
time is a scarce resource. The guideline
should include advice on how to make th
most of little time resources in terms of ¢
creation.

the organisation and imganentation oto-
creationprocesses based on the
experiences with the utility and the SME
in the St.Gallen region. It includes a
moderation concept that is oriented
towards the business model canvas met
and helped to obtain results quickly and
a busnessoriented way.
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5, Expert and Utility Feedback

In order for the tools and guidelines to receive extra validation through renowned experts and practitioners
beyond the testing in the active partner projects, several extra activities were carriddsochapter reflects the

cooperation within the S3C Advisory and Dissemination Board (ADB) supplying expertise and utilities and
DSOs supplying practitionés knowledge to improve the guidelines and tools

By involving external experts with a broad scafé&nowledge and practice beyond S3C, the consortium
managed to conterrheck and expand the guidance supplied in all tools and guidelines of the S3C toolkit.
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5.1 ADB Meeting and ongoing ADB Support

The S3C consortium has established its Advisory and DisséatirBoard (ADB) over the first years of the
project. Experts and practitioners from all over Europe agreed to share their knowledge and insights with the
consortium. In fact, in order to improve the first version of the guidelines beyond the first fieéaipathe

active partners, the S3C consortium decided in an early stage of the project to utill$é\iB theeting to
implement focus groups on the guidelines and tools available at that point.

In fact, in December 2014, 14 ADB members and two extexperts convened with the S3C consortium for a
first evaluation of the S3C tools and guidelines and the toolkit website.

The outcome of the meeting is described in detail in B8I&/erable 6.3 This subchapter will summarize the
overall impact the expert feedback has had on the improvement and validation of the S3C toolkit.

23 S3C tools and guidelines were discussed and evaluated in two rounds-lafuorfecus groups. The
participants (for an oveiew of the involved experts and their backgrounds Bable 15 ADB members
participating in the 2 meeting in focus groug@ble 15 and Table 16) were asked to fill in a questionnaire for
each guideline/tool containing 10 questionggeneraimpression, readability, relevance of content and usability
that could be rated on a scale from one to fiuge questionnaire was based on the active partner questionnaire
to ensure comparability in the inputs the consortium receiviee .feedback wathen discussed in groups made

up of up to four ADB experts and two members of the consortium. Later the first outputs collected were
discussed in the plenurithe ADB members were seledtéor different groups based on their backgrounds and
expertise.

Next to their overall impressions of the toolkit and the guidebrgructure, they could thus also contribute
valuable content by linking best practice examples, rendering theoretical insights to complement the existing

Overall, the S3C tools and guidelinexeived very positive feedbackhe most frequently giverating for the
first question (for whichfione was the best possible ratindgfived the worst) floverall rating of the
tool/guideline® wasfitwoo (35%), bllowed byfithrea (31%) andioned (16%).

1. Overall rating for this guideline/tool (1= very good; 5= not good at all)

30 1 12 16%
25 2 26 35%
a0 3 23 31%
4 10 14%
15
5 1 1%
10
5
0

1 2 3 4 5
Figure 49 Overall Rating for tools and guidelines evaluated by ADB experts during the" ADB meeting

The experts gave detailed input regarding the content that anticipated many comments and requests for changes
by the active partners. However, the feedback received had a vast impact of the structure of the tools and
guidelines and its language as well.

Main suggestions for improvement included standardising the structure of the guidelines/tools as well as adding
a graphic language to whidhdicates topics the guideline belongsand how it is connected to the other
guidelines of this topicTogether wih the inputs received from the first audits of experiences in the active
partner projects, this feedback was translated into a completely new template for the guidelines and tools that
made a recognizable structure mandatory for all guidelines and inchidisdon how to use more graphic
language and elements throughout the text.

The rating of the guidelines and tools was mixed regarding the practicability of the tool and guidelines and the
adaptability for activities and decisianaking processes of uties. Several of the guidelines were, at this point,
still written to address pilot projects rather than utilities. Furthermore, it was criticised that while some of the
tools and guidelines offered a lot of practical advice, others constitute a thedgdical introduction rather
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than a practical guideline instead. The new structure for guidelines and tools that was developed based on the
ADB feedback.

The following components have become mandatory for all guidelines and should be implemented in the
instructions complementing the tools, too:

- An abstract summarizing the most important points and clearly indicating the target group for tool or
guideline

- A fWhat is it®-section describing the overall concept described in the guideline

- A fWhen to use®section describing the purposes for which the advice can be implemented, the
circumstances or project phases during which it can be beneficial

- At least ongBest Practice example rendering the abstract concepts and advice tangible

- A fiwhat do you need tdodto provide a stefpy-step information on implementation

- A Do and Doids section highlighting the challenges and chances regarding the topic

- A fFurther readingsection for those stakeholders that want more thorough and especially research
driveninformation

This new structure increased the practicability and accounts for the differences in the perception of the
guidelines between researchers or research project managers on the one hand side andratatficeency

oriented representatives wfilities and companies on the other hand dididiverable 4.3 details concrete

actions that were taken by the consortium to ensure that the expertise of the ADB members was translated into
the finalised ersion of thes S3C toolkit.

Furthermore, the ideabtintroduce a learning section and a personalized notebook function in on the toolkit
website as a reaeyp-use tool was developed during the meeting and later implemented by S3C consortium
partners ECN, B.A.U.M. and VITO.

Table 15 ADB members participating in the 2'Y meeting in focus groups

Organisation Role/Background

Creativity and innovation consultant for several

Prof. Americo UNIDCOM (IADE) at Lisbon business companies in Portugal and Belgium,
Mateus University specialises in territorial branding and innovation
ecosystems

Lectures about the psycisociology of
consumption, interested in marketing research,
economy and societal issues around consumpti

UNIDCOM (IADE) at Lisbon

Dr. Carlos Rosa . )
University

Doctor of psychology, her work experience cove
research as well as practical work within the des
of IT from the perspective of users. Her researct
focuses on design and development of digital
artefacts andervices in behavioural change relat
to the use of energy in various contexts.

Prof. Cecilia Katzeff| Swedish Interactive Institute

Regional innovation management; special focus

Gernot Hagemann| hannoverimpuls GmbH X
regional energy management

Head ofE.ON Innovation Center, Energy
Departmentresponsible for developing new
economic activities and business areds.aN

E.ONInnovation Center Energy

Jurgen Stetter )
Intelligence
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Name

Michael Hubner

Organisation

Austrian Ministry for Transport,
Innovation and Technology

Role/Background

Ministry representative, responsible for planning
and coordination of Smart Grid programmes,
coordinator of the ERAet Plus programme,
Austrian ISGAN representative

Dr. Miguel Aguas

Lisboa ENova

Technical director and financial manager in ene
related projects

Paolo Landi

Fondazione Consun®ostenibile

President of Adiconsum and coordinator of man
EU projects on energy; member of the working
group of DG Sanco oftonsumers energy
transparenay, member of the working group of
DG Energy orfienergy and vulnerable consuner

Prof. Ruth Rettie

Kingston University

Smart Grid and Energy Efficiency trials, expert i
community initiatives and raising awareness and
motivation

Saskia Muller

Amsterdam Smart City

Project manager of Amsterdam Smart City
initiative bringing together industry and citizen
driven energy projects in Amsterdam

Sonja Schouten

StrategyconsultantSherpa at European Innovatic

Alliander Partnership at Smart Cities & Communities
Stella di Carld Project managemanaged3C sister project
substituting for | Enel ADVANCED, involved in several other Enel

Marina Lombardi

Energy Efficiency and Smart Grid Initiatives

Toni Godler

MINcom Smart Solutions GmbH

Business executive and telecommunication
consultant for security, next generation services
billing, chargihg, payment and operations issues

Wolfgang Teubner

ICLEI i Local Governments for
sustainability

Managing director of ICLEI association,
development of a number of internationaban
development projects

Table 16 External experts participating in the 2® ADB meeting and focus groups

Name Organisation Role/ Background
Co-CEO euecpan IT-platformenabling
JosefBaur eueco citizen engagement and citizen financing
comrunity energy projects
Co-founder and CTO of BEN Energy,
Dr. Tobias Graml BEN Energy offering a business model for utilities usir

social norms to make energy efficiency ft
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5.2 Utility Feedback

Due to some of the previously described reasons, it has been difficult and sometimes impossible to actually test
all the advice offered in the guidelines.

However, the consortium has been assured of the relevance of these guidelines tog@b&sin fact, as
alreadyexplained b

5.2.1 Alliander on Privacy and Security Issues

Guidelines reviewed Privacy and data protection

Responsible S3C INEA
partner

Supporting S3C
partners

Date and type of Contact person Description and outcome
activity

May 2015 Privacy & Security First contact and sending of the guidelines to Alliande
advisor at Alliander | by ECN and INEA

June 2015 Privacy & Security | Sending back the comments and suggestions for
advisor at Alliander | improvement to INEA

The consortim partner ECN tested a guideline in close cooperation with the active partner pkbjedt

Wildemard in which Alliander consultant were also involveHlienge the contact to the DSO Alliander was

already establisheahd Alliander agreetb reviewan additimal guideline on privacy and data secutgymatch

it to their status of knowledge and concerns as a.0%@ S3C consotin partner INEA who was the lead

partnerfor drafting thisguideline got in contact with the privacy and security advisor of thigyufilhe aim of

the cooperation was to get a review by a practioneer with great experience on privacy and data security issues.

Suggestions for improvement Suggestion Reason for decision

implemented
Improvement of the definition gtdata Yes The differentiation of both terms and the
protectio and better differentiation definitions are important for the
betweerfidata protectiodandfiprivacyo. understanding of this topic. Hence the

definitions have been enhanced

The scope for the protection ofrgenal Yes The protection of personal data is crucia
data should be broadened. smart meteri for many IT-based services. Smart
is only one piece in the puzzle next to metering is only one source of data.

smart homes, smart cities & societies et

Updatethe content of the guideline base(¢ Yes The updat of the regulatory framework is
on the content of the new GDPR (Gener, important to keep the guideline tp-date.
Data Protection Regulation) which will The new GDPR has strong requirements
replace the old directive. Within the new on anonymization that have to be reflect
GDPR there are strong requirements abi by the guideline.

data anonymization which should be

included.

The European Network for Cyber Securi| Yes The project is a good example for the
(ENCS) did a pilot together with Alliared integration of privacy issues into smart
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Suggestions for improvement Suggestion Reason for decision

implemented

on Privacy Enhancing Technologies (PE grid projects.
which could be integrated as a best
practice example.

5.2.2 Regional Utility Wunsiedel (DE) on Incentives, particularlynon-monetary incentives

Guidelines reviewed Choosing and combining monetary and fmonetary incentives
Subguideline: Choosing from different types of Rotonetary incentives
Subguideline: Choosing from different types of monetary incentives

How personal goals can motivate behavioural change

Responsible S3C B.A.U.M. Consult
partner

Supporting S3C
partners

Date and type of Contact person Description and outcome
activity

July 2015, EMail senior resarch fellow| First contact and sending of the guideliisa&'W
and coordinator at | Wunsiedel by B.A.U.M. Consult
Wunsiedelutility

Jul 27, 2015, Telephone| senior research felloy Semistructured interview for guideline evaluation
call and coordinator at
Wunsiedel utility

Aug 05, 2015, BEMails seniorresearch fellow| Sending back the comments and suggestions for
and coordinator at improvement td3.A.U.M. Consult
Wunsiedel utility

SWW Wunsiedel is a regional utility in Germany that focuses strongly on innoyatjexts and products. One
of their showcase projects is tfi&@/ohnlabor Energig(living lab energy) in which on old apartment in need of
rehabilitation is transformed into an attractive and energy efficient apartment.

The main contact person for the S8@laboration was Dr. Gerhard Kleineidam, senior research fellow and in
charge of research projects. He voiced an overall very positive impression of the S3C tools and guidelines and
confirmed that he would consult several of the S3C tools and guidetinkgure projects. He also proclaimed
interest in test one of the S3C tools, fliéeb based quéin the future.
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Guideline Choosing and combining monetary and nommonetary incentives & Subguidelines Choosing
from different types of monetary/nornrmonetary incentives

Dr. Kleineidam was particularly interested in the guidelines on the topic of end user incentivation as input for the
roll-out of new products and services, e.g. the planne@dublbf a SmartEcélome Automation System in

private households taagn load shifting capacity. The guideline choosing and combinig monetary and non
monetary incentives will be consulted in setting up an incentivation model for pilot users.

Suggestions for improvement

Suggestions for improvement Suggestion Reasn for decision

implemented

Main guideline: Yes As the guideline exceeds ten pages, it w
decided that an index would increase the
userfriendliness of theuideline. An

index including hyperlinks to the differen
chapters of the guideline was included o
page one.

Increase usefriendlyness by including an
index in the guideline better navigation
through the guideline

Main guideline: No As application scenarios for incentives a
too numerous the sugdes was judged tg
be outside the scope of the guideline.
Furthermore, incentivation models deper
on a variety of factors, so that a
standardisation for typical application
scenarios is hard to realise.

For an SME with no internal marketing
department, it would be important to
include typical application scenarios, e.g
during asmart meter rolbut oroffers to
connect to a communal heating power
station. Which incentive model would be
the most suitable? how is it planned,
prepared, implemented and evaluated?

Subguideline monetary incentives: Partly Concrete examples for the three types o
monetary incentives are included in the
best practice examples of the syilideline
Choosing from different types of moneta
incentives.

Concrete formsfathe three types of
monetary incentives would be helpful, e.|
participation models for investing in solal
plants, wind turbines, ete return of
equity. Interest on loans, coupons, natur;
produce from own production (matches,
wood pellets to free WIFAnd free usage
of smart home components gossibilities
for a regional utility)

Main & Subguidelines: Partly Several pragte examples have been
added both in the guidelines themselves
well as the further reading sections. Also
especially for normonetary incentives
additional practice examples are include
in guidelines describing some types of
non-monetary incentivatiom detail, such
as: How personal goals can motivate
behavioural change, Motivating consume
with social comparison and competitions
and Gamificatiori making energy fun.

To facilitate the implementath of these
guideline, it would make sense to include
numerous practice examplepossibly
even an expandable list for all currenty
known practice examples from utilties
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Guideline How personal goals can motivate behavioural change

The guideline How personal goals can motivate behvioural chraege/ed an overall very positive feedback.
Dr. Kleineidam found the topic of using personal goals in a motivation/incentivation strategy to be very relevant
and the guideance and practicerapées were easily understandable.

After reviewing the guideline, Dr. Kleineidam delivered first ideas for a further developing the guideline into
more practical tools, e.g. by including a matrix relating goals of the utility to different possible incentives/ goals
of the consumer. For thepecific implementation of the guideline, it is important to takesfiezific product and
service portfolio as well as the size and organization structure of the utility into acEbisnthowever, would

require the mapping and characterization of défifergoals for utilities across Europe, which could not be

realised within the S3C project due to time constraints.

Suggestions for improvement

Insert a mapping table with relation No This suggestion was judged to be beyon
between goals of the utiliy and possible the scope of the guideline.
incentives/goals fort he customer

To increase usdriendliness, the No As the guideline addresses a rather largg
theoretical background should be target group of project manager and
transferred to an appendix to use to opel researchers and the guideline should als
space for more practice examples. be understandable for users with no

previous knowledge of the topic, it was
decided that the thedieal background on
why personal goals can motivate
behavioural change was important to
understand the how.
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