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Abstract

This deliverable presents the results of the Task@.6f 2 y 3 WP32: Siakehotdler
Requirement& which focuses on the collection of the necessities from the involved
stakeholders associated faublicly owned buildings and buildings in public use or dilipu
interest, where the project pilots will take placéterviews and focus groupswith the
building administrator and representatives of the different user types in the buildang
been carried out The aim wago understand how bothadministrators and buildingisers

can intervene in the energy saving proce$ke interviews were done according to two
different questionnaires created b§reenSoupartners: 1) for building managers(Facility
manager, building owner, managing director)da?) for tenants building personal, staff,
visitors,and so onThe main objective of thideliverableisto present the main results of the
analysis of the questionnaires and interviews, coming from @reenSoulpilot sites, in
order to examine the pantial impact of theGreenSouproject on themand finally outcome

a set ofdza S megui€ements Ttose requirements defined based on the needs of the
stakeholderswill also affect the implementation phase applied in the other work packages.
The deliverake will bealsoone of the inputs forthe Pilots Setup, Model Calibration and
Assessment where the actupitoject scenarios will be implemented and testdd.addition,
partners' technical experience on smart metering systems and energy saving platferm ha
been leveragedin order to complete the list of requirements with a set of technical
requirements.
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Executive Summary

The overall scope dhis deliverable is to outline thél (i I { S KRduiRR@®éns fr the
GreenSouProject that will be later taken into account for the definition of the functional
requirements in Task 2.3. In order to clearly define the respective s1@ed the role of the
distinct stakeholders (endisers, building managers, smart meter provigeasd so o as

part of an integrated framework, a sequential methodological approach has been
considered.

Through interviews, questionnaires and sessions Watlus groups, thelzid Srbigéigements

were extracted and the potential impact of tli&eenSouproject was examined in different
energy efficiency research fields. By taking into account the results of the questionnaire
responses, sessions and interviewlse list of Greeoul stakeholdea f2quirements was
defined. Furthermorethe technicalrequirementsfrom the point of view of the smart
energy metering platforms owners have beeanalysedin order to have an idea of the
impact that the users requirementsave over the deployment of these platforms.

Two types of Questionnaires were created and distributed among @reenSoul
stakeholders withtwo different aims: 1) to assess the relationship between typical
GreenSouscenarios and maiGreenSouUse Cased6th described in Deliverable 2.2); 2) to
fine-tune the identifiedGreenSoukcenarios and define the related Use Cases respectively.
In addition, the point of view of the smart meters/platforms providers has been
incorporated into the analysiby includinga list of technical requirements to accomplish
gAUK dzaSNDa ySSRad® ¢KSNBEF2NBEX | Qequiveniensi S
is given

Section2 of this report presents th&reenSouktakeholders and the analysis methodology
to obtain theirrequirements This methodology is mainly based on the collection of data
through interviews and questionnaires and a focus group at thepad site. TheGreenSoul
solution has been validated firdty building owners and facility managers, and then, by
everyday occupantgenants, visitors or students.

Section3 presents thequestionnaireresults statisticsTwo types of questionnaires have
been created and distributed to the differe@reenSoustakeholders:

1 Building managers, building owners or facility managers;

Dissemination Level: PU D2.1GreenSouénd users requirements report 4
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1 Tenants, occupants or visitors

17 managers and1# tenants and visitors from 5 different European countries were involved
in the requirements collection process.

Section4 is devoted to the analysis of thesgiestionnaires Conclusions for both, per pilot
site and overall pilots are presenteBor instance, it has been concluded ti#¥AClighting

and office workspaces copeith the majority ofthe buildings consumption, according to the
opinion of the managex. Hence, the project focus should be on these three services.
Besides managers believe that occupancy and behavioural data can impdzéeS NE Q
awareness among other improvements. On the other hdigghting control should be a key
point addressed bysreerSou| since it is identified as one of the most energy consuming
sources and at the same time people are keen to switch offigfmts. Fronthe point of view

of the appliances in us&§reenSoushould address the usage of PCs, since it is the most used
device, but shouldoncentrateon behaviourchange regarding PC usagjace most of the
peoplearereluctant to implement energy efficiency strategies.

Section5 is aimed apresentingthe results of the focus group conducted at the fpidot site

in Bilbao.The preferred strategy to cope with energy inefficiency at workplace is Automation
(Machines are emgy-efficient and take automatically the sustainability oriented decisions),
followed by the Behavioural strategy (People bear the full responsibility of their
sustainability decisions) and the last one, Standby (After using a device, it will shiftate

in which is already prepared to work again instantly). Some participants suggested that they
will feel comfortablewith a savvy system that controls the temperature on ped&pbehalf

but that only can be modified if something rare happens (e.g. at fdure to high
temperature). In these cases, the human intervention is a must.

Section6 seeks to extract the technical requirements from WSC technicians and domain
experts.Basically, the most relevant requirements are thifeld: a) have all the information
about the infrastructurethat needs to be monitoredb) assure that there is connectivity
between the controlled elements and the monitoring tool, aogtake into account that
some devices likdifts, HVAC.and so forth coud not be controlled due toproprietary
restrictions of the manufacturer.

Section7 summarses theGreenSouktakeholder initial requirements from the information
collected from the questionnaires and the focus gragssions. Tenamisitors, Managers

Dissemination Level: PU D2.1GreenSouénd users requirements report 5
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and Technical requirements are presented to providestof key 27 requirementsfor the
GreenSoulsolution

Appendix 1 is devoted to describe the pilot sites so that this information is available to
understand the derivedequirements There are five pilots and a pplot executed during

the project in the following cities: Seville (Spain), S9a&oniki (Greece), Weiz (Austria) and
two buildings in UK (Cambridge and Sussex) are the project pilots, while tkzlqires
located in Bilbao (Spain). The participating cities are good examples of economic dynamism
and social welfare in their respeesi countries. Their population size range from XL to L to M
and to S sizes according to the OEEDcommunity reporfl] on European cities. Each of

the participatng demo sites has some distinguishing features, which make them very
suitable to measur&reenSo & A Y LI OG @

Finally, Appendix 2 and 3 present the questionnaires models while Appengligsénts
Questionnaire Answers Codinged sincein order to analyse the data statistically, it was
firsty mandatory to curate the raw data and to establish some codes for the answers
retrieved as it will be later established in D7.2 Data Management Plan.

Dissemination Level: PU D2.1GreenSouénd users requirements report 6
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1 Introduction

1.1 GreenSouVision and Solution

In order to illustrate the overall vision underlying ti&reenSoulProject, the following
example scenario can be considered:

n, but

gh the
hen

hether

Ascan be read aboveahere are several types of devices in this scenario:

1) Personaluse devices whose power consumption is evident (kitchen lights);

2) Personablevices whose power consumption is less evidéoime coffeemaker);

3) Shareddevices whose power consumption is evident (toilets lights);

4) Shareddevices whose power consumption is less evident (shared caoffdesr in the

office).

Very few people forget to switch off the lights at home. Likewise, itig unlikely to leave a
hair dryer on, while it is usual to forget to turn off a coffemker or an electric heater
(although their power consumption is similar). Indeed, awareness about the energy
consumption of collective appliances is negligible whemgared withhome or personal
appliances. In these communal spaces, it would be useful to provide users with some help.

Regarding the usage of shared devices, another difficulty occurs: the diffusion of
responsibility. Darley et al. (19682] studied this phenomenon in relation to human
behaviour in emergencies. They concluded that the process that leads people to act is not a
simple decision, but occurs within a decision tréderefore, people have to notice,

Dissemination Level: PU D2.1GreenSouénd users requirements report 10
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interpret, take responsibility, learn the proper way to act and finally act. Doubts in any of
these steps will make difficult the final action. For this reason, we propose to introduce
GreenSoukd things to aid Elisa to réige that there is no need to leave the toilet lights on,
or recommend to her that in some parts of the day is more efficient to leave the coffee
maker in standby.

In essence, the collaboration witBreenSouknhanced devices might foster her to take
responsibility, know the proper way to act and finally decide to act towards reducing energy
consumption effortlessly.

These suggestions can be triggered either by the augmented interfaces attached to the
everyday things or either by the locatidrasedGreenSal app, which will be produced in
this project.

1.2 Objectives

The core objective ofhis document which is the first deliverable on thé wS |j dzA NB Y Sy (i
AnalysisWork Packagg is the collection of the necessities from the different stakeholders
associated to phlicly owned buildings and buildings in public use or of public interest,

where the project pilots will take place. Different requirement collection techniques will be
FLILX ASR (2 3JFGKSNI 6KS RATFSNBYyG adl { 8&2f RSNAE
GreenSoul Interviews with the building administrator and representatives of the different

user types in the building will be carried out, in order to understand how both
administrators and building users can intervene in the energy saving processti@unaires

will be also issued to the building personret well as focus group sessions will be
conducted.In addition, WSC experience in the provision of Smart Meter technology and
energy saving platforms will be leveraged. Interviews with their tezdiriteams will also be

carried out to also understand the views from technical providers towards achieving higher
energy efficiency in public use buildings.

This document describes the approach used to perform the stakeholder analysis for the
GreenSouProject.In it, partnershaveworked on identifying the most relevant user groups,
likely to benefit from the services that will be offered ByeenSouProject.

The analysis has aimed at addressing several groups of questions such as:

1) What users, buildig engineers and building managers typically do on atdalay
basis in the demo site buildings;

Dissemination Level: PU D2.1GreenSouénd users requirements report 11
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2) What type of information they need, and what céacilitate the uptake ofenergy
meteringsystems and behaviour change approaghes

3) What these users requiré N2 Y | & &S@enSod iRl Syd 6t S GKSY
their activities more effectively (e.g., which functionalities) and what these users
would expet from the GreenSouplatform;

4) What smart meters and energy monitoring tools have to deliver fromecanical
point of view tofulfil A 1 K dza SN & NBIjdzZA NBYSyidao

1.3 Organization of the report

Thereport is organized as follow&ection2 presents theGreenSouktakeholders and the
analysis methodology to obtain theiequirements This methodology is mainly based on the
collection of data through interviews and a focus group at the-gilet site. Section3
presents thequestionnaireresults statistics whereas Section is devoted to the analystseof
answers of thesejuestionnaires Conclusions for both, per pilot site and overall pilots are
presented. Sectio is aimed atpresentingthe results of the focus group conducted at the
pre-pilot site in Bilbao Section6 seeks to extract the technical requirements from WSC
technicians and domain experts. SectidGrsummarises theGreenSoulstakeholder initial
requirements from the information collected from the questionnaires and the focus group
session®rganized

Dissemination Level: PU D2.1GreenSouénd users requirements report 12
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2 Methodology

The main objective of this Section is to present the methodology that has been followed to
gain insights of th&reenSoupossible functionalities and its priorities.

2.1 Overview of Stakeholderaddressed inGreenSoul

GreenSoubk aim is to bring together different stakeholders with the ultimate goal of the
optimal operation of theGreenSoukolution. Therefore, the fat step to achieve was to
define the project stakeholderstaking into account thatdifferent groups of actors with
specific roles address different services of tBeeenSouframework.The idea was to reach

upto13mp oOdzAf RAYy3aQ

2 O Detrde]l the iatribwtdsh i thelinte®iéwedd A ( S ©

samplewas performed among the roles that were present in each building. The following
roles were identified along the six pilot sites:

Full time workers

Part time workers

Principal
researcher/head of
unit/boss/manager

Administrative staff

Cleanng staff

Secretaries or
receptionists

Tablel. Rolesdentified across the different pilot sites.

O«

O«

O«

People who worlfull time for the purpose of maintaining
the enterprise/institute/centre.

Most of these people are researcher, IT technicians and
Managing authorities.

People who worlpart time for the purpose of maintaining
the enterprise/institute/centre.

In our pilot sites these people are researchers and IT
technicians, administrative staff.

People who is in charge of coordinating and managing fu
time and parttime workers. At our pilot sites, peopie this
role usuallyhave a separate room a have a general overvi
of the work carried out by their workers.

Full time @ part time workers who manage the
administrative tasks of the enterprise/institute/centre
where they workThese staffarelocated all together in a
separate space within the building.

Full time or part time workers who are in chargectdaning
the buildings (pilot sites) at the end or before beginning ¢
the work day.

Full time or part time workers who are in charge of
welcoming visitors or helping Principal researchers/head
units/bosses/managers toarry out the administrative task
on their behalf.

Dissemination Level: PU
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Caretakers/concierg 0 Full time or pgrt .tlme workgrs th are in gharge of taklng

es care of the building (Open it, closing it, switching the light
and equipment on and off, etc.).

Visitors 0 People who occasionalgjoto the pilot for different
purposes.

Tenants 0 People who rent an office in a pilot building.

These actors have been recruited in each of the pilot site attaining more than 100 people as
Table2 shows:

Table2. Number of people intervieweger pilot site.

: : Num. of Num. of Total
Country Pilot city : :
managers tenants interviewed
Spain ngille 1 6 7
Bilbao 2 31 33
Cambridge 9 28 37
UK Haywards 1 2 3
heath
Greece PileaHortiatis 1 34 35
Austria Weiz 3 13 16
TOTAL 17 114 131

As can be observed iRigurel, the GreenSoubkolution will be validated firsby building
owners and facility managers, and then, by everyday occupants, tenants, visitors or
students.

Green Soul Solution

@

Facility Manager / Building Owner.

Figurel. Hierarchy ofGreenSoubelivered questionnaires.
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22 [ 2t £t SOGAYy3a { Gl 1SK2f RSND&a wSljdzANBYSy(

In Figure 2 the strategy applied in this deliverable is presented. Stakeholders, tenants,
building owners, managers and so forth offer their personal experiences and knowledge to
refine theGreenSousolution and to state the goals that such a platform should tackle.

Stakeholder Requirements

Experience

GreenSoul solution

Figure2. GreenSoukolution and strategy.

Moreover, this deliverable serves as an input to other project tasks as can be observed in
Figure3.

Dissemination Level: PU D2.1GreenSouénd users requirements report 15
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Figure3. Interaction with other project tasks.

2.2.1 Interviews Conducted withPA f 2J8e&sdhd Managers

Interviews with the building administrator and representatives of the different user types in
the building were conducted, in order to understand how both administrators and building
users can intervene in the energy saving proc&bg. user/stakeholder terview is a simple

and direct technique that can be used virtually in every situation. In line with the project, a
lot of stakeholders are actively involved as well as being interviewed using a structured and
fully fledged template. The results of thisegiionnaire approach are defined as a core part

of the stakeholder requirements.

Two types of questionnaires have been created and distributed to the diffeéeaenSoul
stakeholders:

1) Building managers, building owners or facility managers;
2) and tenantspccupants or visitors

Dissemination Level: PU D2.1GreenSouénd users requirements report 16
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These questionnaires have been delivered to assess the relationship between Use Case
Scenarios for each Demo Site and tBeeenSoubverall solution. They have been also used
to drive the definition of the User requirements.

The quedbnnaires were first translated into the mother tongue of each involved partner.
The translation was done by different actors in each language (Greek, Spanish and German)
to ensure the translation reliability. Next, the questionnaires were circulated ¢artkolved

task partners who contacted the externhlilding stakeholders to conduct interviewat

each demesite. Questionnaires have also been distributed to the building personnel. The
instruments used to perform the interviews were mainly:

O«

Web/e-mail/direct phone interview.

Face to face interviews with the selected group.

Focus groups or discussion groups.

The outcome of the interviewsand focus group sessionwas to give place tahe
GreenSodll  NXB lj dzA NB Y Sy (i & © weteki&ined vt r@spectto/ thiel falldwbg
guidelines:

O« O«

™

0 Brevity and interest: the interviewed person is rarely keen to answer lang
complexquestions.

0 Closed questions: only professional and expert users will be asked to answer open

guestions such as a request toggest particular functionality.

2.2.2 Focus group in preilot site

After finishing the pilot sites questionnaires, UDEU3WStingthe pre-pilot site, decided to

run three sessions of focus groups in order to extract deeper insights from future users of
the GreenSoulplatform. In line with the questionnaires previously overviewed, we tackle
guestions about the time spent in different parts of the building, the electric devices they
specifically use in those buildings, and other questions related to energyientfic
However, the aim of the focus group was to reflect about the current energy efficiency
measures that participants adopt in their everyday live at work. And more importantly, the
aim was to discover the different energy efficient strategies, brokerdby electrical device

of personal or common use, that the users considered that would have to be applied to
attain real efficiency in work environments

2.2.3 Technicalnputs Extraction

The experience of Wellness Smart Cities (WSC) in the provision of atarttechnology
and energy saving platforms has been leveraged to extract technical requirements.
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Interviews with their technical teams were carried out to understand the views from
technical providers towards achieving higher energy efficiency in polilidings

WSC is in charge of deploying its energy monitoring system, called WE$awvethe pilot

site buildings with the intention of measuring the impact GfeenSoulProject results.
WeSave is an energy control and management platform for all types of building. WeSave
makes it easy to monitor savings policies and the impact of users on changes in
consumption.

Its open architecture makes it compatible with gtiig systems and aids in the integration of
future applications. As it uses the communications network that is already installed, it is not
necessary to make any additional investment.

TheWeSavesolutionallowsfor:

6 Monitoring. Consumption of air condaning, lighting and equipment.
6 Reporting Correlation of information.

6 Alarms Anticipating and controlling contingencies.

6 Establishment of usage policies and monitoring them.

6 Increase awareness of employees using personal information.

Based on thaVSCexperience in deploying WeSave, the questionnaires have been analysed
FNRY | GSOKYAOIf LIRGrgeaSofi BORKY S oFt RENE drA WB Y § K
the installation of WeSave in the buildingBhus, the different options included in the
questonnaires derive in some cases a technical requirement regarding the energy
monitoring system to be deployed in the buildings. For instance, if air conditioning is
detected as one of the main consumptions in one of the buildings, then it seems reasonable

to install the energy monitoring system to measure the electrical consumption in the circuits

of the HVAC system3$his will be very useful for the technical architecture design and pilots
planning in future work within the project.

As a result this repot includes a specific section for the analysis of the technical
requirements of the different questionnaires. In addition, particular conclusions for each
pilot site building from the technical point of view are included. Finally and overall
conclusion, smmarizing common technical requirements for WeSave among all pilot
buildings are derived.
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3 Overall Questionnaire Results and Analysis

After retrieving all the datafrom the questionnaires (check questionnaire contents in
Appendix 2) careful evaluation was done on both sets of responses: Manager$earahts.
The aim was relevant in the definition of the stakeholder requirement&i@enSoul

Hereafter we describe the overall results after performing the statistical analysis.

31 Tenanik h OO0dzLIr yiak+AaAU2NAEQ | yasgSNE

The first part of this questionnaire gathers general information about the occupants, tenants
and visitors participating in the interviews. All occupants, tenants and visitors included in the
GreenSoulLiving Lab were contaateand a total ofL 14 different questionnaires were finally
collected from 5 different European countries.

The second part of the questionnaire aims at defining the main aspects/functionalities of the
GreenSouProject, which reflectthe role of the occupnts, tenants and visitors as core part
of the project.

| SNBFFGOGSNE GKS adlridAadAort O2YLINRAzZ2Y 2F (KS
objective is to look for differences and similarities between the pilots to correctly do the
planning leeraging the most suitabl&reenSouépproaches in each demo site. Please note

that some of the questions analysed had to be previously curated accotdiagCoding

schema that is described in the Appendix 4.

Different statistical analyses have been dotw test the hypotheses suggested after
examining the images extracted from the raw data collected.

3.1.1 Gender Distribution

Figure4 shows that the gender distribution is quite different among pilot sites. Clearly,
Cambridge and Piledsortiatis present a higher share of women than the remaining pilot

sites. This could be due to the type of buildings. Bilbao and Weiz host two resmarichs

with lots of engineers (a profession that typically has a strong men bias) athieg pilot

sites hostothers types of users (a municipality, a business incubator or a statistics agency)

that do not have such a strong gender bias. Please notetligapilot-site with more gender

skew is Bilbao wherethe pledA £ 20 gAftf 06S KStR®d ¢2 O2y FANY
gualitative variable, a contingency table is built and the independence between the gender
distribution and the different pilot §iSa A a | 4 &S & a S R-Sqimredyed. With t S| NE&
p-value=0.02498, we can conclude that theseastatistically significant gender distribution
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into consideration the gender aspects inside the persuasion techniques developed.

Gender Distribution

-
[=a

) —

Bilbao Cambridge Pilea—Hotiatis Seville Weiz

ity

Figured. Gender distribution among pilot sites.

3.1.2 Age range

Figure5 shows the mean age (errors bars represent one standard deviation over the mean
GFtdzS0 2F GKS RAFFSNBYy(OH LAf20aQ aradSad 'a oS
LIA f 2 (i BibaohoktiaSésdarch institute with only ten years of life 8w@ir staffsare

young.On the other hand, the pilot in Seville &ileasHartiatis host in both case public
institutions with an older population.

As we are comparing different populations that does fmtow a Gaussian distribution, a
nonparametric severatamples comparison test should be used. The Krisklis rank

sum test presents an extremely lowvalue (7.919€06) so a poshoc analysis should be
used to look for the different populationsThe pairwise comparisons using Tukey and
Kramer (Nemenyi) test with Tukddistance confirms that indeed, the population of Bilbao is
significantly different from the one in Pilddortiatis and Seville(Bilbao and Pile&lortiatis

have a pvalue of 0.00012 an8ilbao vs Seville of present avplue of 0.00041)The rest of

age distribution seems to be equivalent. As before, these results show that extra care should
0S Llzii Ay dpioSto corkettly take Mta cohddation the age aspects inside the
persuasion techniques developed.
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Mean Age

Figure5. Age distribution among pilosite partners

3.1.3 Technical Background

Figure6 shows the different background knowledge related to energy efficiency presented
in the different pilot sites. The main difference seems to be in the presence of 5 persons
with very good knovddge in thePileaHartiatis pilot and the lack of experience among the
users of the Seville pilot building. Given that the five persons in -Piteatis are
technicians and the head of unit of the building (that are not a primary target of this project)
and the low amount of answers in Seville (that make not very reliable the sample), it has
been decided to remove these dataset as is was consideredepmesentative.

l'3FAYy GKS o6FO13aINRdzyR (y26ftSR3IS Aa | lj-dzr £t AdGY
Squared test we obtain a very highvplue (0.5397). As we are not provided with enough
information to discard the independence of the variables, therefore, we assume that the
G§SOKYAOFt o6F Ol 3INBdzyR RA&UNROG dzii A #hytt cohsideriigk S & | Y
all the answers (i.e. including Seville and Pilea), thes@mred test has a-palue of 7.846e

05. In any case, these differences are not expected to have any consequence over the
planning or the results of the actions. Moreover, thesu#s are not consistent with regards

to other similar questionnaire items. Therefore, this question could have been
misunderstood by participants.
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Figure6. Technichdbackground in each pilot site

3.1.4 Daily Patterns

The distribution of users of the building that have a similar pattern every day seems to be
GSNE dzy AT2NY |ONPA@AY TRNI2 (4RA & A K-Squiad keStasA & t
used to assess the independence of variables. Thalye obtained is dative high (0.1498).
Therefore, we do not have enough information to discard the independence of the
distribution. In this sense, we can assume that the percentage of people with patterns is the
aryS Ay Fftf LAf20aQ aridasSao

Distribution of the people with Patterns

= l !
Cambridge Senville Sumsex

Bilbao il — et
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Figure7. Distribution of the people with patterns
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3.1.5 Actions Performed within the Daily Routine at Work

Figure 8 shows the actions that are made daily in every pilot sifesthe pilot sites are quite
different, it is expected that huge differences are presamtJust from the image several
differences can be found:

1 In Cambridge and Sussex, the use of small appliances (as kettles or coffee machines)
is slightly morefrequert than in the rest of the pilot sites.
1 In Bilbao andPileaHortiatis the most frequent action is to turn off devices.

Nevertheless, as the answers do not correspond to what was expected (it was a free text
guestion) this seem to indicate that a lot oftemviewed persons did not understand what
was the aim of the question. In any case, the focus groups celebrated at thalpresite

have provided us a lot more information about this particular topic, so we can discard this
guestion of the survey.

Action that follows a pattern

Use of small appliances.
Use of major appliances
Use of lighting

Use of computers
Use of Lights
Use of HVAC

Switch off

Daily Pattern

a00oOmERm

g — —

Bilbao Cambridge Pilea—Hotiatis Seville Sussex Weiz

City

Figure 8. Actions within different patterns in each pilotsite

3.1.6 Time spent in work spaces

Figure9 shows the mean time spent in every space for every pilot site. Given that the time
spent in offices completely dominates the time spent in other spaces, the statistical
overview will be focusd only on this space. In particular, it seems that Bilbao is the place
where the time spent in the office is the shortest one. This is compensated as it is also the
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place where more time is spent in others spaces (like in classrooms, rooms or in the
canteen).

As we are comparing different populations that does not follow a Gaussian distribution, a
nonparametric severadamples comparison test should be used. The Krisklis rank

sum test preserga low pvalue (0.002031) so a post hoc analysis shoulddael to look for

the different populations. The pairwise comparisons using Tukey and Kramer (Nemenyi) test
with TukeyDistance confirms that indeed the amount of time in offices from Bilbao and
PileaHortiatis 0.0027 and Bilbao and Sussex 0.0255) conms filifferent populations. To
overcome these differences, in Bilbao Pilot will also consider the room space as a target to
deploy the solution.

As an interesting note, even as Bilbao seems to be the pilot site where less time is expended
in the office, Bilbao is the pilot site where the users spent more time in the building: the
KruskalWallis rank sumest presentsa low pvalue (0.0001888)As h previous occasions,
Bilbao concentrates the statistically different result among the pilots sites: the pairwise
comparisons using Tukey and Kramer (Nemenyi) test with TDisgnce confirms that
there are differences between the pilot in Bilbao and thee in PileaHortiatis (p-value of
0.00012) and between the pilot at Bilbao and the pilot at Cambridgealipe of 0.04152).

This results complies with others results that suggest that the Spaniards spent long hours in
the office

Time Spend in Every Room

Minutes
2
1
i

. IL.. ﬁ-l-..‘

N1 .

Rooms

Figure9. Time spent in different work spaces.
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Total Time at the Building

Total Time.

FigurelO. Time spent in buildings.

3.1.7 Devices in different spaces

From the previous results, it has been decided that the focus will be put in the office space.
Figurell shows the amount of devices that are used in the office categorised in accordance

of the coding explained in Appendix Zhe graph clearly shows that the amount of devices

in PileaHartiatisA & 60 A33SNJ 0KFy Ay GKS NBad 2F LAf2Ga
almost all the equipment provided by the building uniformly. In contrast, in the rest of pilots
thereisadd2y 3 oAl a FT2NJ RSOAOSaA (KIFG O2NNBalLRyR i
suggest that the distribution of equipment is not uniform among pilot sites. As this variable

is qualitative, a contingency table is built and the independence between thisbie and

0KS RAFFSNBY(d LRAT20aQ a&aAi tNdareditast. Asdtd-wmiaaiiS R dza A
extremely low (4.002€8) this hypothesis is confirmed. This result should be taken into
consideration in the pilot plan.
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Distribution of devices used in the office
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Figurell. Devices per work environment

3.1.8 Smart Metering and Smart Plug Concepts

Figurel2 showthe amount of persons that know whatre a Smart Meter and, respectively,

a Smart Plug. Both figures are quite similar; in general, there are around 20% of the users of
the pilot sites hat do not know what a Smart Meter or a Smart Plug is. As before, the biggest
differences are located in thBileaHortiatis pilot site (where more thanwo-thirds of the
interviewed answer that they do not know) and in the Seville pilot site (where theptaie
sample have answed they do not know). Thesgifferences are explained as in both cases,
the population that use th&.JA f Stds &aQ a big amount of nd@achnical staff. To test if the
differences arerelevant/significant as the variables are glitative, contingencies tables
should be built. The independence between these variables and the diffednt $tes dsQ

I 4a4SaaSR dza A y-Squared tesh Thepadugsrabotih dades are extremely low;
0.0001192 for the Smart Meter and 0.08E5for the Smart Plug. From this result it should
be concluded that extra care should be put in both, the SevilleRiledHortiatis pilot sites.

In both cases special actions should greparedto inform the users of the actions to be
held.
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Distribution of the knowledge of Smart Plug

Distribution of the knowledge of Smart Meters
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Figurel2. Knowledge of smart meters and plug

3.1.9 What a Smart plug or meter can do for you?

The figures presented in this section show the actions that the interviewed consider that a
Smart Meter and, respectively, a Smart Plug should do. As before, thediffanrences seem

to be between the pilotSsites and not between the answers of Smart Ekst and Smart
Plugs.

While in PileaHortiatis almost all the people thinkhat Smart Meters should provide
historical data, People at Weiz seems to be more interesting in automation and information
than in historical data. In Bilbao, Sussex and Cambridgesis a good amount of people
that wanted to have recommendations given by the system. Moreover, they also wanted
that a Smart Plugs are able to turn on or off a device.

In general, in the pilots sites that have a more technical staff it seems like @ kind of
having automation or telemetry but in the others buildings are more interesting in having
historical data or get educational tips. In both cases, to test if the differencesigmdicant,

as the variables are qualitative, contingencies taldbsuld be built. The independence
0S06SSy GKSaS JFINAlIofSa IyR GKS RAFTFSNEBy
ChiSquared test. The-palues in both cases are extremely low: 2.699ein the case of
Smart Meters and 0.002404 in the caseSofart Plugs.
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Action that a Smart Meter should do Action that a Smart Plug should do
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Figurel3. What a smart meter can do on your behalf.

3.1.10 Services offered bysreenSoul

In contrast to the previous figures, this section depicts the services that the users of the
LIAf20aQ aAraidsSa O2yaARSNI GKFG F {YINIL aSidSNI
contrast to the previous cases, there seems to be consensus amorigsipéde but not
between Smart Meters and Smart Plugs.

In the case of Smart Meters, the most relevant services expected are aggregated and
disaggregated load profile followed by optimization of the loads. Providing feedback was
alsomuch commented. On theother hand, the most common service requested for Smart
Plugs was to provide information in a display or ambient lights followed by an App or-a Web
based approach.-Bails and touch screens did not attract too much attention and the rest
of the options wee found completely marginal in comparison with previous ones.

In both cases, as theses variables are qualitative, contingencies tables should be built. The
independence between these variables and the different pilots sites have been assessed
using at S I NA 2-§uQadied tek Both-walues (0.8938 for the Smart Meter and 0.04407

for the Smart Plug) have been relatively high so the data is compatible with the assumption
of that the distribution of services does not depend of the pilot sites.
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Services thata Smart Plug should provide
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Figurel4. Services offered by auspicious project participant

3.1.11 Energy efficiency actions

This figure shows the importance given to different actions related to energy efficiency
measures. The bar denotes the mean punctuation in a Lécale while the error bars mark
one standard deviation.

The relevance given to different actions seems to be very different among pilot sites. In
general, Cambridge and Weiz provided lower scores to every action. Probably a
GY2NXEFf AT (A2 ficn siddlid bél idble ihJomeOtd datrectly compare these
data. In any case, a common pattern could be found: Bilbao and -Pliteizatis give a lot
more importance to illumination related measures (use of sunlight, turn off light) while Weiz
and Cambridge give much more importance to devices that consume electricity or heat
(Thermostat, use of energy efficiency PC, ef€hesedifferences should be taken into
consideration when pregring the persuasive strategies.
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Figurel5. Relevance teenergy efficient approaches

Finally,Figure16 show the habits related to energy efficiency that are currently in place.
Even as theyseemquite similar, there are enough differences between the pilots to be
statisticallysignificant (0.006812). The maidifferences seento be in the turn off computer
equipment and the relation between windows and the HVAC systems.
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Energy Efficiency actions made by users
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Figurel6. Energy efficient actions thatan be made for human activity

3.2 Managers/Owners Answers

The following questionnaire aims at gathering information to enrich@neenSoulise cases
with further information on requirements, thereby allowing a more concrete development
of the GreenSoulplatform. The scope of this questionnaire is to examine the potential
impact ofGreenSouProject to the managing directors/Building owneréildy manager.

The first part of the questionnaire gathers general information about the
Stakeholder/Building owner/Facility manager. All managing directors/Building owner/Facility
manager included in th&reenSouliving Lab were contacted and a total bf different
guestionnaires were finally collected from 5 demo sites.

All of the interviewed persons are full time workers and most of the interviewed persons are
Managing directors then Facility managers and a few Building owner.

1. What other services daeyour building offer to its user/ the people working within
the building?

The results about the services, which the building offers to itsdiskee peoplereveal that
HVAC, lighting, plugs and screens are the most offered services
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2. What services do yothink/know have the highest energy consumption?

The Majorityof the questioned Buildingwners, Facility Manager, Managing director believe
that HVAC has the highest energy consumption. Then ghéelning follows in the ranking.

3. Which are the main results about the energy performance of the whole building, (of
individual devices) you would be interested in?

Various answers were provided, since this question had no predefined choices. The main
answers were energy savings, redootof GHG emissions and increase use of renewable
energy sources in buildings.

4. Do you use a Building Management System (BMS Tool)?

Most of Building Owner, Facility Manager avidnaging directors interviewedse a Building
Management System tooHowever thereare someLJA t 2X1a%0a t A 1S { SOAT f SQ3
are not implementing a BMS.

5. Is your building completely automated@#e the people able to control the energy
consuminglevices) e.g HVAC, illuminatiorand so forth) in the different buildingpaces?

Table3 Energy consuming device

Spaces Devices used  User able to Managers able
control? to control?

Offices PC/Light/printer 100 % yes 100 % yes

Labs Laboratory 75% yes 50 % yes

equipment

Meeting room  Beamer / lights 100 % 100 %

Corridor/rest Light 72 % yes 80 % yes

Area

Kitchen coffee maker, 100 % yes 100 % yes

water heater,
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stove

Cafeteria Dispenser, 100 % 100 %
coffee maker,
water heater,
stove

6. Do you know what kind of energy metering system is installed in your building?

The majority of the building owner, Facility manager and managing directors do know what
kind of energy metering system is installed.

7. Would you accept to install another smanetering system or a new one in case your
building is not provided that?

Each Building owner, Facility Manager and Managing director would accept it.

8. In your opinion, what should a smart metering system be able to do?

Facility manager, Building ownenéd managing director think, that a smart metering system
should mainly be able to inform of the aggregataount of energy consumed (30%)

9. How should the information of the smart meter presented to you?

The building manager, the Managing directors and #eility Manager view how the
presentation of the results should be shown. Most of them prefer an ambient display (25%)
and communication systems with smartphones, apps (23%).

10. Specify a rough estimation of time (in hoarsinutes) spent by building occamts
on each the below areas/spaces/zones during a typical working day?

According to Building managers’, Facility managers and Building owners” perception,
building occupants spend most of their time at the Offices or Meeting rooms and some
smaller period of time at the Corridor, kitchen, Cafeteria and the Labs.
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11.  What building systems can we apply to t€&seenSoullevices?

The result is thatew devices areandidateto test the GreenSousolutionsinceHVAC (26%),
Lightening (26%), Kitchen Devices (25%) and PC/Printer §28%b)e most interesting ones,
being in majority infrastructte devices instead of personal devices.
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4 Analysis of questionnaires

4.1 PilotsConclusions

In this section the questionnair@sonclus2 y & Ay SIF OK 2F GKS LAt 203a0Q
Every pilot consists of two sections, one devotedit® y I afiswar®and the other to the

Y|y I 3dhddre In the next Section, thesults of the crospilot analysis arealso

provided.

4.1.1 Bilbao
4.1.1.1 Managersand owners summary

The prepilot manager and the technician in charge of the whole building infrastructure have
replied to the proposed questionnaire. Both declare themselves as people having low
knowledge about energy efficiency.

The building where theng-pilot is going to be carried out &5 yearsold and confusing at
infrastructure level. Therefore, several answers related to the building features are
completely opposite.

The technician has underestimated the number of equipment of shared used @ebloy
throughout the building. This can be explained because she works in a separate building
isolated from the place where students, research personal, teachers and staff develop their
daily routine. There are also discrepancies betweentitmesthat peopleoccupy each of the
communal spaces. In this latter case, thanager overestimatethe time that stuff stay in

the different locations presented in the questionnaire.

Both agreed stating that the systems with higher energy consumption are: HVAC, lighting,
f | 6 2 NlequipMNdntadenuipment distributed in working desks. Their replies were also
aligned when thinking about those devices with higher rates of energy efficiency needs if
they were used appropriately (in energy terms). Finally, both respondeonsidered to
measure the energy consumption in a disaggregated manner.

The building does not feature BMS. The HVAC ipppmgrammed by operators. However,
tenants are able to operate them according to their preferences throughout the working
day. The dter electrical equipment is directly controlled by tenants.

The building does not feature telmetering or smart metering. However, we are in
consulting with WSC to install such as system.
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consumption of equipment of shared use. Moreover, both would like to have detailed
FSSRoOIFO]l FYR AYTF2NN¥IGA2Y Fo2dzi 0KS&aS RSOAOSa

None of the two participants were aware about demams$ponse advantages for energy
efficiency.

Today it is not possible to know the building occupancy inUheversity of DeustoBoth
managers were well aware about the advantages of having such measures to enhance the
lighting system and the HVAC.

4.1.1.2 Tenants and staff summary

The interviewees were mostly men (87.1%) with the workivlg of researchers (77.4%).
The remaining 22.8% of workingles was divided among technicians, internship students
and administrative staff. The age of the respondents varied from 20 to 50 yasgnsghmore
than a third of them with ages ranging between 30 and 35 years old.

We found mixing backgrounds among interviewees on energy efficiency measures and
approaches. Only 12.9% consider themselves as experts and more than 60% were found as
newbies @ with average background. Almost a 20% of them claim to be uninformed about
this topic.

The 25 out of 31 participants assured to have a daily pattern in the building with special
emphasis in HVYAC and personal computers.

DeustoTech participants claimed $pend more than 5h in their personal working desk (the
working day in this researatentreNJ Y 3SR 0 S (-#h&S ¥ n 0K ®o n Q

0 Similar as can be found in the building descriptiorAmpendix

4.1.2 Municipality of PileaHortiatis
4.1.2.1 Managers summary

According to the faility Y I y I JrfeNd@whose opinion is vital, th&reenSoukolution
would preferably be deployed to the whole building and especially in the devices of A/C,
Heating,and Datacentre

The reason for choosing these devices is because the ranking dfighest consumption
servicesfrom highest to lowestis considered to be:

1) Air conditioner
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2) Heating System
3) Datacentre
4) Ventilation system

Thespecifics of our building athat we use HONEYWELL BMRAATION anithe limitation is
that the users cannot adjust the installations for heating/cooling temperature.

4.1.2.2 Tenants and staff summary

The vast majority of the interviewees (91,63%) spent at ledsiufs attheir offices.
Almost 1/3 of the interviewees do not hagemmon patterns on the usage of their devices.

From the other 2/3 of the interviewees most of them feel responsible for their personal
RSOAOSa o6vyzadfte t/Qa FyR LISNE2YIFf LINAYGISNERO
function and to turn them off whee they are leaving work. Moreover, they keep in mind to
GdzNy 2FF GKS 2FFAOS tA3aKda AF GKS@ IINB (KS
feel responsible for the common devices in their offices (photocopy machines and printers),

as well ashe lights and air condition in common areas such as corridors and conference
rooms.

A few of them are trying to use natural ventilation but most of them are trying to use natural
light and recycle paper.

Energy consumption information was the most populaty & 6 SNJ I G (G KS |j dzS & (
aK2dzZ R F &aYIFINIL YSGSNAy3a aeadasSy o0S oftS G2 R3
to be presented in a visible display.

4.1.3 Seville

Ly 3ASYySNIftsx {SOAfftSQa YIyl3ISNBE I yRarékbefil yia |
to participate. However, due to thpublic usage nature of the pilot building (devoted to

regional governmenj, it was necessary to sign several agreements to assure a proper
cooperation (this was eequirementfrom the regional administration). Thissuedelayed a

bit the collection ofquestionnaires

In addition, there were some concerns about the role that the users of the building have to
play. Their main concerns are:

0 How theproject would affect their dailylives within the building. It is exgcted a
controlled impactn current userslives
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0 Which mode of action have to be assumed, for instance, if some apps will have to be
Ayaillftt SR 2y dzaSNRa LK2yS (G2 O2yGNRf dzasS!
whether to use personal mobileegtices or corporate mobile3hen, ethics and data
management plan from the project must consider this.

This was already identified as a potential risk of the Project. The Project management
tackled the issue by informing the users that the retriever infuation will be treated in a

complete anonymous way, as it was stated in the informed consent document. Then the risk

was mitigated. Nevertheless, the number of questionnaires retrieved was low (1 per
managers and 6 per tenants) due to the sh@inainingtime that was available to do that

prior tosubmiti KS RSt A@SNI 6f S3 o0dzi Sy 2 dz@duireinents K| @S |y

4.1.3.1 Managers summary

The building manager has been interviewed. He is quite interested in the Project results and
prospects some impvements over current energy efficiency status in the building.

On the other hand, the interview results dep&tscenario where the main interest of the
manager is focused on Air Conditioning /Heating, Lighting and office devices. Air
conditioning is cosidered as the main energy consumption source. However, currently the
manager has not a certain idea of the real consumption since the building does not
implement any BMS. Then, the manager would be interested on the installation of such a
system and alsgsome smart metering devices. In his opinion, having the aggregate energy,
per hour and per device would be interesting. Also, optimizing the energy efficiency
depending on thelza Srégii@ments is of interest.

Also, in his opinion, users are 96% o€ thme at office, being able to control the air
conditioning working temperature. Then, some impact in this aspect would be interesting.

Finally, regarding potentialGreenSoukd things, they identified that microwaves, PC
screens, printers, elevators, and meeting rooms are the most relevant ones.

4.1.3.2 Tenants and staff summary

{AE GSylyida |yR adGdl¥F dzaSNB 6SNB AyiSNWASsE.
workers at the pilot site. In general, thepeople are beginners from an eeovare energy

efficiency attitude. This is botpositiveand negative. From positivepoint of view, they are

curious and motivated to know about how they can improve the energy consumption of the
building. From the negate point of view, their learning curve regarding energy saving
behaviours might be longer than that for an experimented user.
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They spendmost of the time at their office within thebuilding and all they have similar
habits. They can fully control their P&soffice and partially control HVAC and Lights in the
building.

They have no knowledge about smart metering approachesabutf them agree on using a
Smart Meter to provide detailed information of the energgynsumptionper device attached

to it and o optimize its energy efficiency accordingly to teguirementsof the users. In
addition, sending feedback to the users about their usage of the monitored devices has a
good acceptance.

Thepreferablywant to receive information through a visible displagd they highlight the
importance of controlling lights and HVAC over other aspects to reduce the energy
consumption. In addition, they are willing to participate on the controlling of lights and
HVAC. Also they would like to improve the sunlight usagenwiossible.

4.1.4 Weiz
4.1.4.1 Managers summary

The building managers (2 people@nd the facility manageosf the pilot buildings, one ahe
building managers alsoin chargeof the whole building infrastructureThe managewho is

also working asa & S O 2 fédfity Manager has really a lot knowledge about energy
efficiency in the buildings and asell asthe energy consumption and system (Heating,
Ventilation, electricity consumption, etc.) in the buildings. All pilot buildings in Weiz are
quite new and arevery energy efficient buildings: oreassivehouse and two low energy
buildings. The opinion of our interviewed building managers concerning, the energy
consumption is, that the highest consumptions are: Heating, Cooling and Ventilation (there
is no air cadition in the WEIZ Campus). In the buildings there is a BMS system used
(Honeywell), but the users are not able to control this.

Both managersagree on the potential of having GreenSoubolution for HVAC or several
kitchen devices, also lightening and office equipment are possible test fields for the
GreenSousolution.

4.1.4.2 Tenants and staff summary

The interviewed tenants were mainly male and researchers who work full timiaen
buildings.Most of the devices which they use daily are their computers and printers and the
lights. Most of themdid not know that a BMS System is installeghilst a few of the
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interviewed persons knew that a BMS system is installed, but they are not familiatheith
function of this system.

Their opinion is that the main function, which a Smart metering system should be alde to
to inform about the total energy consumption, and to optimize energy efficiency.

The presentation to the user should be via a Wesibisplay. The interviewed persons said
that saving energy is a very important aspect for them, they think tiatusage osunlight
and switch of the electrical devices and open the windows are lvelgful for saving energy,

what they do on their owror saving energy is mostly: Recycling their waste and switch of

lights.

4.1.5 Cambridge

4.1.5.1 Managers summary

The two Facilities/Operations Managers for the Future Business Centre are direct employees

of Allia the building owners. The Managers of Allia are alsatéocwithin the centre and

have a direct involvement in its operation. They all therefore have a thorough knowledge of

the workings of the building and its services. Having been completed in, #0%3a new

building and was designed to be as energy Bffy 0 a4 Ll2&aaiofS &a02NAy3

under BREEAM.

The managers arehowever, aware that some systems need adjusting and further
explanation and education for the occupiers are required.

The main outcomes sought by Aldiee:

1 A reduction in overthenergy consumption.
1 Anincreased knowledge in the system controls available to the Facilitieagdiem

1 The implementation of additional systems to give enhanced energy usage figures and

GreenSoutlevices.
f  An increase in knowledge amongst all of tfeYC 1 NS Q& 2 OO dzLIJA S NE&
successfully reduce energy consumption.

By real engagement of the occupiers in BeeenSouproject an addition to our community
spirit within the centre.
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4.1.5.2 Tenants and staff summary

GreenSoulwill be implemented throghout the whole Future Business Centre from the
building wide providedystemdike heating and shared kitchen equipment to the individual
devices used by the occupiers such as ICT, printers etc.

There are efficiencies to be gained from bothbetter understanding of how the building
systems function and changing them to their optimal settings as well as influencing all
occupiers to think and change how they operate to reduce energy consumption.

Those interviewed identified the following needs.

1 Greaterand more detailed and useful information on energy bills currently provided
by the BMS system.

1 The identification for them of their highest usage devices and guidance on what
reductions can be achieved.

71 Information on the functions and advantages of smawters and how to interpret
the statistics they provide to make a difference in energy consumption.

1 Comprehensive background and working instructions in use of the general energy
saving systems within theentrethat isalready available.

1 Easier tooperate light switches and less delay in the PIR system for switching lights
off when noone is present.

1 Assistance with informing everyone in theentre to appreciate how they can
contribute to the projecte.g.switching ICT equipment off at the end okthday, using
dishwashers efficiently etc.

1 Explanations and demonstrations on the devices introducedGbgenSoulto aid
occupants in using less energy.

1 Initiatives and incentives from the project that engage everyone.

What specifics arise for your buildihg/hich devices will be used?

! (GK2NRdZAK NBGASE 2F GKS [/ SYyiNBQa OdzNNBY
improvements can be made e.g. is it economic to change all the light switches, are
the boiler settings the most effective, can the time it takéor the lights to
automatically switch off when none is present be safely reduced.

1 As there is insufficient funds to provide Smart Meters for everywhere within the
building the introduction of as many as possible into selected number of units to trial
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their effectiveness, contribute to our overall energy saving target and provide hard

evidence on what energy reductions can be achieved.

T ¢KS AYyiNRPQRazSOBRY RBEJ&OSa 2y AGSYa &adzOK | :

etc.

9 Further information in writt@, visual and verbal forms to all tenants on the best use

of the energy systems that are already present in the building through seminars, use

of e-mails, tenant meetings etc.

1 An information, education and training programme for all occupiers throughas/m

of the GreenSouproject persuasive interactive systems that can be accommodated

within the Centre.

4.1.6 Haywards Heath, Sussex

4.1.6.1 Managers summary

The building occupied by Affinity Sutton in Haywards Heath, UK, has a central heating system

(fuelled by Gas), @entral Air Conditioning System and a Central Ventilation System.

There are many devices throughout the building, with lighting consisting of the vast majority

2F GKSY® hiKSNBAaS: t/Qaz Y2yAil2NE | yR

LJt dz3

building There are a few setfatered kitchens, as well as a Cafeteria and access to showers

and also a Data Centre.

The most energy consuming equipment is considered to be the air conditioning system

followed by the heating system and then lighting. The threasieenergy intensive
equipment are thought to be the Cafeteria, the showers and meeting rooms.

The Facility manager expressed the lack of control over the heating system, hot water and

the ventilation system. Although they did state that they had totahtcol over the air
conditioning system.

There is currently no BMS installed in the building.

Employees are unable to control energy consuming devices. The building is not automated.

The only meteringsystem installed igi NI RAGA2Yy | f W5dzYoQ YSUGSNAEZ

install a smart metering system.

The facility manager suggests the smart metering systems should be able to inform
consumers of the aggregate amount of energy used, send feedback to the users on how they
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are using the devices monitored and for the meters to optimise energy efficiency accordingly
to the requirements of the user.

They suggest that information from the smart meters should be presented to them in the
same way they are presented to other empd@g or end users. They believe this should be
through the use of ambient displays, written reports (by email etc.), web based interactive
dashboards or other visual stimuli e.g. progress bars.

The Facilities manager expresses that they are unaware ofb#refits demand side
management and renewables can have for the building.

The building can measure real time occupancy through the entry card system installed.
However, they feel this offers no advantages to contribute to real time control of
equipment. They do believe that occupancy should control equipment more, but feels the
entry card system is inadequatiee siggests the implementation of a PIR occupancy sensor
system.

On average, the facility manager believes employees spend 6 hours in the offioar in
meetings and 1 hour at lunch. During this time, they feel that, overall, lighting is by far the
main equipment used, whilst in the office, computers are also prominent and, in the
kitchens and cafeteria, appliances are also used.

They did not respond to the questions regarding personalised preferences and what systems
GreenSoutan apply devices to.

4.1.6.2 Tenants and staff summary

1 Most (72.7%) of participants sdidat they had a common usage pattern.

1 100% of these said that their raonely usage included a computer. Other
equipment/appliances used included a microwave, printer, photocopier and
telephone.

9 yw> 2F GKS LINIAOALIYyGaAaQ GAYS Aa aLlsSyid
time is spent in the kitchen. The rest of #ms roughly even split (5%) between
YSSGAy3Iasx NBaAadG FINBlFa FyR WhiKE&RNDSIOMS I a =

1 The devices used in the workplace consisted of a wide variety of technology,
stretching across 21 different appliances/equipment. Compmiteas the most used
(91%) followed by air conditioning (45%). Hot water was also mentioned frequently
(45%), but this may have to be approached differently depending on if it is
gas/electric.
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o Of these, 100% of participants said they had control over cdarpmonitor
and tablet usage, only 33% had control over the communal kettle and
landlines, and 0% have control over the use of the hand dryer and hot water.

1 82% of respondents said they did not know if smart technology was installed, whilst
the remaining18% did know and stated that Affinity Sutton did not have smart
technology in that building.

1 When asked about smart meters, the general impression was that smart meters are
thought to increase awareness of energy consumption by monitoring usage and
conseqeently providing feedback. There were a few suggestions to say they reduce
consumption and bills.

1 Participants, when given a list of possible functions of smart meters, all options were
selected by at least 18% of participants. Most stated they should be tabinform
them of the aggregate amount used, that they should be able to automatically
control devices to increase energy efficiency independently of the users and that
they should be able to provide information about each device connected (55%).
Leastpopular options were for smart meters to send feedback to the users detailing
how they are using the devices and how to optimise efficiency accordingly to the
LISNAE2Yy Qa ySSRao

o In addition, participants were asked about how the information should be
displayed. Smart phone notifications received 64% approval whilst visual
displays and other visual stimuli were 64% and 55% approved respectively.
Sound and other stimuli got 0% whilst wbhsed interactive features and
written reports were received poorly with8% and 9% approval.

1 Out of a list of energy saving actions, the most important to participants were the
ability to switch lights and air conditioning off when nobody is using them, and being
able to recycle. Using natural light and the thermostat was camed the least
important, but some responses implied that natural light is preferred and that there
is no one central thermostat.

o In a selreflection about what energy saving actions employees currently are
doing in the workplace, currently participarase taking the stairs 77% of the
GAYSZT GdzNYyAy3 2FF ftA3IKGAa GKS@& R2yQi
the time. However, participants are less likely to turn off their screens during
the day and be able to control PC software energy efficiencid$%d) and
even less likely to actively use the thermostat (9%).

Some of the issues identified were
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Peopledid notunderstand what was being asked of them (1 and 8).

Peopledid notread the question correctly (3 and 7).

The layout of questions confused gde, resulting in some questions not being
answered at all (1, 4, 5, 7 and 8).

Thetype of questions waspen and led to a huge variability, making the results less
concise. (3)

What options should be displays? (6)

Only a 10% response rate.

4.2 OverallConclusions

421 CrossLIAf 20 YIFylFr3ISNRQ O2y Of dzaAz2y a
The overall conclusions about the evaluated questions are:

M

The majority of the interviewed have a central heating system (87%), but 11% is
electrical powered. In addition, the majority of the interviewgB%) do have an air
condition

In addition to HVAC systems, 55% of other services are Lighting and Plugs among the
pilot buildings.

HVAC, Lighting and office workspaceslertake83% of the buildings consumption,
according to the opinion of the manageElevators, Kitchen, Showers suppose only
5% of the consumption. Thethe focus should be done on the first three services.
Managers are keen to support energy savings initiatives.

The majority of the managers (63%) are familiarized with BMS and 63%rofubed

for energy savings. The@reenSouplatform could fit for them, and they accept to
install another BMS.

Information about the aggregate amount of energy consumed and energy
consumption per hour, and provide detailed info of the energy consumptien p
devicefulfil 65% of the most required functionality by managers. User involvement is
on 35% lower required functionality.

72% of the managers would like to see the results of the smart metering system in
ambient displays, touch screens and smartphompsa being this way the most
preferred to show to end building users.

People occupancy is an opportunity to exploit since most of the managers do not
know what impact could have in their buildings. Their perception is that people
spend most of the time inffices and meeting rooms.
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4.2.2

More

Managers believe that occupancy and behavioural data can imprdz@ S NBE Q
awareness among other improvements.

Managers believe that the most important appliances to tackle witkirenSouare
HVAC/Lighting/PC/Printer/Beamers/Miowave/Stove (86%) Then, GreenSoukd
things andGreenSouadaptors should address thokendsof appliances.

Crosspilot Saff and Tenants Conclusions

in depth conclusions will be provided in Deliverables D2rdenSoulconceptual

architecture and D3.3 Design document for persuasion amativation. Here we will
highlight the first conclusions:

M

There are soci@conomicaspectsthat have to be taken into consideration in the
pre-pilot. Bilbao has significant less femalban the others pilot sites and also it age
distribution is different.

The Office is the main space used but in BilR@omsshould alsde consideredo
compensate the differences.

The distribution of the devices in the different spaces is not uniformragrtbe pilot
sites. The analysis to be made in Deliverables D3.1, D3.3 and D4.3 should be made by
pilot site.

Actions should be taketo make people awaref what a smart meter and a smart
plug areuseful for Speciakmphasis haso be taken in Seville ahPileaHortiatis
pilot sites.

There are not differences between the servisesich both smart meters and smart
plug have to provideHowever,n the LJA f stés d3h& have more technical staff
appears that they are interested dmaving automation ottelemetry whilst in the
other pilot sites they are interesteth having historical data or get educational tips.
This should be further investigated.

In Bilbao and Pileblortiatis are giving a lot more importance to energy efficiency
actions related to ilimination (use of sunlight, turn off light) while Weiz and
Cambridge give much more importance to devices that consume electricity or heat
(Thermostat, use of energy efficiency PC, etd@his should be taken into
consideration in Deliverables D3.1, D3r@ld4.3
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5 Focus Groups in P#gilot Site

As stated beforethe aim of the focus group was to reflect about the current energy
efficiency measures that the participants do in their everyday live at work. And more
important, the aim was to discover the difnt energy efficient strategies, breakdown by
electrical device of personal or common use, that the users considered that would have to
be applied to attain real efficiency in work environmeritsthe following, the results for the
focus groups sessiomse presented.

5.1 Methodology

We recruited 18 people for running the user experience dynamic. They were separated in
groups of six people per session. We asked them to select a peer to work together during
the session withwhich they can initially discuss the ideas and them to summarise the
findings with the whole group.

The groups were asked to do three main activitiegeflect and discuss on the daily routine
at workplace considering the energy impact of each of the actwarsied out. 2) Get
insights on the best eneregfficient strategies that would be applied on electrical devices
that they use in their everyday routin8) Think on how they would like to obtain feedback
from a hypotheticalGreenSousystem.

To supportthese activities, the card sorting methodology was uf#d Card sorting allows
participants to construct a personalised account of their actions while havirigpiin of

them visual stimuli that eases the process. Moreover, fitsstcolour pens and other
stationery materialere provided to increase their creativity. Images such as thodegfre

17 and the session audio were recorded and each of the sessions transcribed for further
analysis.
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Figurel?. Participants during the focus group sessions

5.2 Results

In this sectionthe results for the three sessions are presented separated by each of the
three activities they conducted.

5.2.1 Storyboard

After selecting a peer, the participants were asked to reconstruct their daily routine through
ALl 0SaQ LIK23G2 3N LK &g rapBsP @sb rodz, Neel). RBejivaie alé& S G A
requested to include what devices they used in these spaces and finally to specify whether
they left each of the devices switched on the whole day or they switched them off at the end

of the day. The result of @of the participant group can be appreciatedHigurel8.
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Figurel8. Storyboard with devices included in each space.

We count the electric devices that each of the participants included in each of the scenarios.
The results of the count can be observedFigure19. The most used dece types are
lightings,followed by HVAC systems and thermostakbose laptops and elevators are used
daily by participants. Then there is assortmentof devices that are less frequent than the
previousonesbut all were included in the sessions (pewstrips, electrical chargers, PCs,
printer, coffeemakers,and so o).
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Use of devices

Lighting

HWVAC

Elevator

Power strip

PC

Printer

Projector
Smartphone charger
Laptop
Microwave
Wending machine
Coffee-maker

PC Monitor
Fridge

Kettle

Mevera

Kitchen

Digital signage

Use of devices

Figure19. Devices usedby participants in their everyday routine at work.

5.2.2 Energyefficient Strategies

Figure20. Postits gluedon top of the devices images to specify the strategy selected.

In the next activity, the participants were asked to select the best strategy to increase the
energy efficiencyfor each of the devices that they use their daily routine at work To
attain this objective, we offeredo participantsthree different pre-set strategies to the
participants to easily select one amotigem the most suitable one. They are described
hereafter.

Dissemination Level: PU D2.1GreenSouénd users requirements report 50



Vil

GREENISOUL

The Project is funded
by the European Union

1) Behavioural (MB)People bear the full responsibility of their sustaifapidecisions
either personally or in group®.g. switching on or off the devices).

2) Automation (MA). Machines are energgfficient and take automatically the
sustainability oriented decisions preventing people from controlling these devices.

3) Stand by (MB). After using a device, it will shift ta state in which is already
prepared to work again instantly. This strategy offers immediacy but consumes a
negligible quantity of energy whilst idle.

The participants had ten minutes to stick a pdswith the strategy selected on each device.
As well as in the previous section, we count the number of occurrences of each of the

strategies Figure21), and them we brok&own the strategies by devic€ifure22).

Overall strategies porposed by participants

MA—

Bl Strategies

Strategies

MSh

Number of imes cited

Figure21. Number of times that partcipants selected one or other strategy to cope with energefficiency
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Figure22. Energyefficient strategy selectedy device

As can be observed Figure2l, the preferred strategy to cope with energy inefficiency at
workplace is Automation, followetly the Behavioural strategy and the last one, Standby.
However, everyone agreed that Automatiomategies must work appropriately without any
failures. Some participants stated that a simple presence sensor attached with the system,
as is installed in some bars or restaurants, is considered as a naive approach. In the next
section these ideas are ta¢ed insightfully.

To better understand in what devices people would apply oneamother strategy, the
breakdown of the strategies selected by each device is providddgumre22. Beyond the
three proposed strategies, we considered important to also illustrate the percentage of
opinions that were uncertain about what strategy would be applied (Do not know/Reply
coloured in Green ifrigure22).

Analysing both figures, we found a common agreement that not every device guregnt

is equal to each otheras well as is not equal the space where those are located. Therefore,
the strategy proposed to cope with energy inefficiency won't be equal. The conclusion is that
the strategies have to be tailored to each device and space by creating a taxonomy or matrix
mapping that correlates strategies, spaces and devices. This task wilrfoenped in WP3

with these inputs.

Analysing in depth th&igure22, it can be observed that Lighting aRdwer stripsvere two
of the most used devices in the work environmehigurel9), causinggreat doubts among
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