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Abstract

D4.4 Molistic socioeconomic model to increase @swareness of users in public spaces

§Z ]v]8] o }uS T4 Deyeldpment of a novel soceconomic model and a
preliminary attempt to integrate the results of all Tasks™®fP4 Soio-economic factors and
human behaviour models for energy efficienaynder the GreenSou{GS)Horizon2020
project. D4.4 builds the theoretical framework and approach for the development of the
sociceconomic (s2) model, in line with the energselated benavioural change scope of the
project. It goes a stegdurther by performing an initial partial analysis of the results of the
energy behaviour questionnaire survey that has been designed and executed as a
coordinated exercise for the purposes of tasks T4.Z4.4. This initial descriptive and
prescriptive analysis provides food for thought together with the identificationefactors,
correlations between factors and persuasion strategies and relevant recommendafioas.
next versions of D4.4 will congié the analysis of the questionnaire results and integrate
the experience gained from the GS pilots.

Dissemination Level: PU 08X 8 Z,}odmbilelto increase eceawareness of users in public spages 2



adh a o F°
11071100

The Project is funded
by the European Union

Changes History

VERSIOI DATE DESCRIPTION
V0.10 June2017 CERTH ToC
V0.2 August2017 Introduction
V050 August2017 Section 3Behavioural changedmework) and subsection 7.2
(Next steps)
V0.6 September207 Descriptive and prescriptive analysis (initial version)
V0.7 September2017 Integration of the complete statef-the-art-analysis
V090 Septembe2017 Icr:r;pl)lréoc\{gg;ents in Section 4 (Descriptifaalysis of Data
V093 September2017 Generic £ model (subsection 5.1Lonclusions
\0.94 Septembe2017 Abbrev_latlons, textual improvements and improvements in
formatting
Descriptive and prescriptive analysis (new \@tki integration
V0.95 October2017 of Bilbao results in the descriptive analyaigl enriched results
improvements in the prescriptive analysis
Improvements in Executive Summary and formatting; Additi
V0.97 October2017 of Bilbao questionnaire survey in the prescriptamalysis.
Update Appendixes.
V0.98 October2017 /u% E}A u vS GdnerEZS Boceconomic modef
V0.99 October2017 Improvements in response to internal review comments
V1.0 October2017 Deliverable ready for submission
Acronyms
BEMS/BMS Buildng (Energy) Management Systems (BEMS/ BMS)
BIM Building Information Model
9 Construct Likelihood Matrix
CLPS Construct Likelihood Persuasion Strategy
Pc Socieeconomic construct
DSS Decision Support System
DNAS Drivers, Needs, Actions aigystems
DowW Description of Work
EBC Energy in Buildings and Communities Programme
GIM GreenSoul Information Model
GS GreenSoul
HVAC Heating Ventilation and AiConditioning
IAQ Indoor Air Quality
IEA International Energy Agency
LUSCB Likelihoodindicator fora Successful Change Behaviour
obXML occupant behaviour XML
TPB Theory of Planned Behaviour
VLM Variable Likelihood Matrix
WF Weighted Factor
WOM Word-of-Mouth

Dissemination Level:

PU 06Xd Z,}oedmbllelto increase ecawareness of users in public spages 3



The Project is funded
by the European Union

GREEN SOUL

Executive Summary

Thisdeliv® o ]Je S$Z }uS % us Devetopmdntdfadovel socio }viu] u} o _
o}vP]vP $§} ~tWeattvomi¢ {dctors and human behaviour models for energy

efficiency_of the EUfunded H2020GreenSoul projectit aims to develop a socieconomic

(se) model for energy efficient behavioural change of users in buildings of publidasse

figure below) Based on this model G§= === = oo seesoeseeeees="""4%

may (i) predict likely energyrelated s GreenSoul Socteconomic Model
behaviour, (ii) select the appropriatd _ _
persuasion strategies and (iii) drive thf Socieeconomic factors

desired enegy-efficient behaviour. To o ___

do so the model will define and quantif;. | — |
User proﬂleﬂ » | Users clustering|

I

interconnections betweens-e factors, °*

o
user profiles, and persuasmnﬁ | _ _ _Profiling Module __ __ __
incentivisation strategies (see subsectio ‘ .
1.3). From this perspective, D4.] - -
integrates the results of all WP4 task l():otrre at'OSnES kg:?rre at'?:gls
(see Fig. 4). Its current initial version (v etween etween
will be followed by a second (v2) tha: factors& clusterg mechanisms andl

: . . classifications SE factors

will fully define the model and a finaf

(vfinal) that will include an improved ang

validated version of the model. : Seltimprovement mechanism
The methodology for the developmen
of the se model hagaken into account:
(a) existing behavioural change theories| Persua5|on Modulq<
(like the Theory of Planned Behaviour'— — — — — —
(TPB) and the Nudge Theory); (b) available research results, as well as (c) work performed in
other WP4 and WP3 tasks. As a result, the GSlaigh behawural change framework (see
subsection 3.4) takes into account the desired enaajsited behaviours, the recommended
persuasion principles and strategies, as well as the role of automation (e.g. GreedSoul
devices) and centralised control.

The GS behawural change approach aims to affect personal beliefs and this way improve
the relevant intention determinants to revise people intention towards energy efficient
behaviour. Also, GSintends to employnudges to ensure that (a) a higher percentage of
energy efficient behavioural intentions is translated into actual behaviour, (b) energy
efficient behaviour may be exhibited even from persons that have a negative predisposition.

To define an initial quantitative version of the modede WP4 team has desigd an energy
behaviour questionnairéor people working on buildings of public used surveyed th& GS

pilot sites (Bilbao, Cambridge, Haywards Heath (HH),-Ribegatis, Seville and Weiz) plus

an addiional one (in Thessalonikiin total 291 respornss have been collected (this number
will be further increased as Seville site is about to carry out the \aetvey) In the current
version of the report the analysis is limited on the responses from 3 sites (Bilbao, Pilea,
Thessaloniki).

The analysis ofhe questionnaires involves a descriptive and a prescriptive part. In the
former, the analysis aims to provide some basic statistics and conclusions (e.g. which are the
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most popular persuasion strategies among the responders) and to identify-soccimmic
factors that are potentially important in determining certain persuasion strategies. For these
purposes, the selectedesfactors are organised in six @pups:DemographicsBehavioural
change profileEmployment profileWorking conditionsWork cultue, Persuasion profile

The latter (prescriptive analysis) aims to further identify keyfactors and uses correlation
analysis, analysis of variancand regression analysi® quantify the relation between

persuasion strategies andesfactors For insS v

U %E& oJu]v EC & epoSe Jv ] S

are ranked as the top influential persuasion/ incentivisation stratégtlowing the above
dual analysisthe GS generic socezonomic model is organised into five (@eliminary

constructs:

1. Demographi construct: Age group; Gender; Family status; Education
2. Employment construct: Type of employment; Position; office level; office settings;

presence at office

3. Attitudinal construct: Pinball, Shortcut, Thoughtful
4. Intentional construct: Preontemplation, ©@ntemplation, Action
5. Technology construct: Confidence on the technology; Familiarisation

The GS model can be applied for bathdterm and shortterm behavioural change policy
In both policy contexts the socEconomic model operateas follows:

STEP 1

STEP 2

STEP 3

Calculation of correlations between s-e
factors (variables) and persuasion
strategies (PS)

»

Calculation of the Construct Likelihood
Matrixes (CLMs)

»

Calculation of the Likelihood Indicator
for a Successful Change in Behaviour
(LISCB)

Variable; level

Construct; level

User level

As anoutput it will providefor each userand for each persuasion strate{fpSkthe likelihood
indicator of a successful change behawigUSCB)(see subsection 5.1)dZ]s Z PP& P § |
likelihood is calculated as the weighted sum of the Construct LikelihoodXM&LM) for all

five (5) constructs:

Where:
9(2A t JPZS &

E2 5FDA

a

uab

LT :9( 3H%. [

S}E (}& SH Bs hee sumipersofZhe construct and takes
values from 1 to n (5 in this case))
%.lgle SZ u SE]E SZ § % E} Adf assut@essiibdHandgezijghauiofor each
%o Eep *]}v <SEHS(PE[ }veHEU § Z

The above model will be quantified v2 of D4.4 as a result of the full analysis of all collected
guestionnaires and the integration of the outputs of T4.24.3. The model will be matched
with the selfecoawareness mechanisms foreseen in GS (i.e. Greem8odévices: linked
devices that interact with them and with the occupants) and will be integrated into the GS
decision support system (DSS) (see T3.4)illtthen be tested, improved and validated
during the project pilots and the new version of the holistic model will be defined in vfinal of

D4.4.

Dissemination Level: PU 08X & Z,}odmbilelto increase eceawareness of users in public spages 5

W

S



aib & ¢ f°
11071100

The Project is funded
by the European Union

Contents
Y 013 1 = Lo PP P PP PPPPPPPRPP 2
Changes HiStOIY .. ..cco o 3
o] 0] 01/ 1 1 TP PP 3
EXECULIVE SUMIMAIY . ..ottt e et bbaeenesrnnnnnnnned 4
Table Of FIQUIES......cco o e e e e e e e e e e aeas 8
TaDIE Of TADIES.. ..t e e e e e aa s 9
1 Introduction and scope Of the dOCUMENL. ........oviiiiiiiiiiiie e 10
1.1 Purpose and Structure of the DOCUMENL...........uuiiiiiiiiiiiiiiiiiiiiieeeeee e 10
1.2 Placing the Socieconomic model into the GreenSoul framewark.................. 11
1.3 Socieeconomic modelling iN GreeNSQUL..............vvvveiiiiiiirecre e 12
1.4 Relation to other Tasks and Deliverables..............cccccvviiiiiiiiiiiieiiiiiiiiieiiiens 13
1.5 Approach fOllOWEd..........c..uuiiiiiiiiice e 15
1.6 DA.4AVEISIONING......cccei et e e e e as 15
2 EnergyRelated Human Behaviour Analysis............cccccoeeeiiiiiiiiiiieeeeeeeeeeee, 16
2.1 State of the Art analysis: Energglated Behavioural theories........................... 16
2.2 State of the Art analysis: So@gconomic and demographic predictors and driviégs
2.3 PErsSUASIVE DESIGN......uuuiiiiiiiiiae ittt 18
2.4 Methodology and steps for creating the GreenSot ®odel............................. 19
2.4.1 Highlevel Methodology for Energselated Human Behaviour Investigatio20
3 Behavioural change framework in GreenSQul...........ccooviiiiiiiiiiiiieieee 22
3.1 Desired energyelated DENAVIOUL.............coviiiiiiiiiiiiiee e 22
3.2 Persuasion strategies for behavioural change............cccccoovvviveiiiiiiiiiiviiinnnn, 22
3.3 The role of automation and centralised control in addressing behaviouragehan
[ 17= L1 24
3.4 The proposed higltevel behavioural change framework.............ccccvvvvvvvnneeee. 25
4  Descriptive Analysis of Data Collected.............coovviiiiiiiiiiiii e, 27
4.1 Methodology of descriptive and prescriptive amaf/..............ccoeevvvviiiieeeeeennnnns 27
4.2 Available data from qUESHIONNAIIES............uuiiiiiiiiiie e 29
4.3 Descriptive analysis of QUESTIONNAILES........ccviiiiiiiiieieieee e 29
4.3.1 AnalysisS Of the SItES......uuiiii i 29
4.3.1.1 Normality test HYpPOthESES.........ovuiiiii i 34
4.3.2  Z'0} O VO 35
4.3.3 Conclusions from the descriptive analysis..........cccccceveeeerininiiiiiiiieeceeeennn 36
4.4  Preliminary selection of-B factors for the creation of thgeneric model........... 40
5 Initial GS soci@conomic model.........cccociiiiiiiiiiiiii WAL
5.1 Generic GS SOGECONOMIC MOUEL.......cccvviiiiiiiiiiiiiiiiiieeee el AL
5.2 Prescriptive analysis of questionnaire resultS.................evvvvvevreeirierennnnnnn. 43

Dissemination Level: PU 08X & Z,}odmbilelto increase eceawareness of users in public spages 6



The Project is funded
by the European Union

5.2.1 Preprocessing of QUESTIONNAIIES..........cccuiriiiiiiiieeee e e e e 44
5.2.2  ANAlYSIS Of VAINANCE. .....cciiiiiiiiiiiiiiieeee e 46
5.2.3  RegresSSioN ANAIYSIS........uuuuuuriuiiiiiiiiiissssss s se s s s e e e e e e e e e e e aeaaeaaaaaeaaaaaaaaaaees 55
5.3 GS sitespecific socieconomic MOdel...............oooeiiiiiiiiiieeeeeeeeeeeeeaees 57
5.4 Limitations and framework conditions of the model..............ccccvvvviviviiiiinnnne. 57
6 Conclusions and ReCOMMENALIONS..........cooiiiiiiiiiiiiiiie e 59
6.1 CONCIUSIONS. ...ttt et e e e e e e e e e s bbb e e reeaeeeeesaans 59
6.2 RECOMMENUALIONS......ciiiiiiiiiiiiiiiiie et r e e e e e e e e s e naaes 60
7  Towards model validation and Improvement............cccccveeeiiinniiiiiiiieeeeee e 61
7.1  SE Model @VOIULION.........cooviiiiiiiiiiiiiiiiieieei e 61
A = (BT (=] 0T U PPP 61
Appendix 1. GreenSoul Energy Behaviour QUESHIONNAIIES..........uvvurririiiiiiiiiiiieeieeen 62
Appendix 2. SPSS Questionnaire Data ANalySiS..........cccuviiiiiiiiieeieiiiieeeeee e 75
Appendix 3Descriptive analysis: Exploring Potential Correlations betweer-&ctors and
Persuasion Strat@QIesS.........cccoiiiiiiiiiiiiieeee e 125
RETEIENCES. ...eeieiii et e et e e e e e e e s s e s bbb b e e e eeaaeeeeanns 139

Dissemination Level: PU 08X & Z,}odmbilelto increase eceawareness of users in public spages 7



The Project is funded
by the European Union

Table of Figures

Figure 1: Component diagram of the GreenSoul architecture ordered in four layers.11

Figure 2: GreenSoul Operating Model.............ooooiiiii e 12
Figure 3: Main elements of the GS Samonomic model...........cccccooviiiiiiiiiine e, 13
Figure 4: Interrelation among WP4 tasksS.........ccccceeeei e, 14
Figure 5interrelation among GreenSoul aCtiVItI®S...........uuuurrereiiiiriiiiiee e 15
Figure 6: Socidemographic and situational factors influencing household energy
CONSUMPLION [L5].i ittt e e e e e e e e e e e e s s r e e e e e aeeean 17
Figure 7: Methodology for the development of the GreenSerihsodel........................... 20
Figure 8: Graphical representation of the methodological approach on occupant behaviour
a1 o (=] 11 oo H O PPPPP T TPPPP 21
Figure 9: RERICN SIIUCIUIE......ooiiiiiiiiii e e e 27
Figure 10: @ Plots of Dependent Variables................cccooiiiieeiiiiieieeeeeee 35

Dissemination Level: PU 08X & Z,}odmbilelto increase eceawareness of users in public spages 8



The Project is funded
by the European Union

Table ofTables

Table 1: Normality Test for Dependent Variables...............cccccooeeeeiiiiiiieeeeee, 35
Table 2: Frequencies 0f 4.3 QUESHIQN..........cooiiiiiiiiiiiei e 36
Table 3: Frequenes Of 4.6 QUESTION .......ccuiiieiiiiiiiiiiiiiee e e e 37
Table 4: Overview of 4.2 answers with significant differences-pdastor....................... 38
Table 5: Table: Overview of 4.3 answers with significant differencese@actor............. 39
Table 6: Dependent and Independent Variables............ccccvioiiiiiiiiiiiiieeee e 44
Table 7: ManANhitney FeSt Of GENUET.........uiiiiiiiiieeiie e a7
Table 8: ManAVhitney Ftest of Family..............uuueiiiiiiicrcccr e 49
Table 9: Kruskal Wallis H Test of Age_GroUp..........oooeiiiiiiiiiiieeeeeeeeeeeeeeeeeeeaaaeas 50
Table 10Qualitative Groups and Variables that affect each Graup...............cccceeeeee. 56
Table 11: Factor Groups and Variables that affect each Group...........ccccccceeeeiiininns 56
Table 12 Regression Model of Qualitative CIUSLerS...........ccooeeeieieiiiie 57
Table 13: Dependent and Independent Variables............ccccceeeveeiieie 80
Table 14: ManfWhitney Ftest Of GeNder..........c..uvviiiiiiiiiee e 84
Table 15Mann-Whitney TFtest Of Family.........cooooiiiiiiiiii e 86
Table 16: Kruskal Wallis H TesSt Of AQE_ GIOUP.........ovvviiriiiiieeiiieieninnsseee e ee e 87
Table 17 Qualitative Groups and Variables that affect each Group............................. 93
Table 18 Factor Groups and Variables that affect each Graup..........c..ccovvvvvievviiiinnnnns 94
Table 19 Regression Model of Qualitative CIUSLELS.........ccoovveeieieeieeeeeeeeeee 94

Dissemination Level: PU 08X & Z,}odmbilelto increase eceawareness of users in public spages 9



The Project is funded
by the European Union

1 Introduction and scope of the document
Thecore objective of WP4* ~} -Egonomic factors and human behaviour models for energy
((] 1 visQo_ investigate in depth the various factors that affect the -betvaviour of the
end-users or building of public use, towards delivering an eneetgted human behaviour
model accompanied by social (cultural, demographic, age, etc.) and economic (costs and
benefits through markebriented norms) perspectives that will define the later energy
awareness incentive mechanisms.
Being the last deliverable of WPthis documentintegrates results from all tasks of the werk
package towards the development of GreenSoul secionomic () model. WP4 adopts an
iterative approach for the development of its deliverables. D4.4 will evolve through three
versions: the cuent one (v1) and two additional (v2 and vfinal). The current version of the
document incorporatesall the background work, the methodology adopted, the Higel
behavioural change framework and the initiake smodel resulted from the analysis of the
guedionnaire survey of the employees and energy agers of the pilot buildings plus an
additional building.

1.1 Purposeand Structureof the Document

D4.4 serves T4.4 objectivé&o research and develop novel seeimnomic models that take

into account bothindividuatmotivational factors and social perspectives (demographics,
aging, attitudes, and so on) for improving eaehaviour of endisers|

dz o]A E o } v *Reprt With the nZethodology followed to build the socio
economic model to incresa eceawareness of users in public spaces plus the results of its
application to the pilot sites. Thus, this report will deal with novel seoomomic models

that take into account both individuahotivational factors and social perspectives for
improvirg ecobehaviour of endsers. It will be a living document with two revisions foreseen

in M28(v2)and M35~A (]v o]

In line with the above, the deliverable presents $®ction 1some general information
regarding the Task in hand and the content of the'kvperformed within its duration.

Section 2outlines the analysis (i) that helped shaping the methodologybiaitding the
GreenSoul s u} oU AZ]Jo 13 ~]l* ( 3Z % @E} e+ (}E -leve]lv]vP §Z
behavioural change framework (See Sectign Section 2 includes an extended literature
review on behavioural (change) theory and its applications for energy efficiency purposes in
buildings. In this context, the stataf-the-art analysis has also explored available research
results (e.g. from rekaant EUfunded projects), methodologies, and Artificial Intelligence (Al)
technologies of potential use for the definition and seffprovement of the s model.
Finally, Section 2 concludes with the methodology that has been followed for the creation of
the se model, including the way that D4.4 has made use of the work and the results derived
from T4.2T4.3.

Section 3 builds upon the desired energglated behaviour and available higgvel
strategies for behavioural change. It also examines behaviat@hge limitations and the
E}o 82 8§ puS}u S]}v v %0 C 8} }lu%o uvs v I}E Z }EE S[ Z]
concludes with the proposed highvel behavioural change framework upon which the
GreenSoul-® model is applied.

Section 4dincorporatesan overview of the questionnaires and the survey results, while it also
includes a descriptive analysis of the responses. It main aim is to generate useful statistics
and filter results so as to facilitate the correlation analysis performed under Section 5
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UnderSection 5the in-depth analysis of the questionnaire responses is performed aiming to
identify which socieeconomic factors/ indicators will be integrated in the snodel. Based

on this analysis the initial (nevalidated) version of the model poduced. Finally, Section 5
summarises the limitations of model, as well as framework conditions that may affect its
effectiveness such as organisational culture, type of occupant (e.g. employee or visitor, etc.),
data availability (through sensors and nexgyrelated infrastructure), available
communication channels and tools to reach the occupants, data privacy issues, etc.

Section 6 collects the experience gained through the whole process and organises it in
conclusions and recommendations that will teken into account in the next versions of the
deliverable, while they will also comprise valuable knowledge for dissemination and transfer.
This initial version of the report (v1) ends wiection 7 by defining the next step$ roadmap

for the evolution of the celiverable (next two versions).

1.2 Placing the Socieconomic model into the GreenSoul framework

The proposed -8 model is an integral part of the intelligence layertbé updated GS
architecture presented ithe figure below. As explained in ttiellowing sections the model

]e pHe C SZ Z v oCS] * " %E}(]Jo]JvP u} po [,0fth8 GBS RID E - *]
providing the necessary input for the GreenSoul persuasion mechanisnmgmvingend-

pe Ee«[ wel@dd Gehaviour. The-ea model wil also be of value for the core simulation

module and specifically in estimating energy consumption under different occupancy and

user profiling scenariog-inally, by determining its limitations theesmodel will allow the
GreenSoukd devices to take adrol and autonomously decide the optimal control strategy

for energy efficiency purposes while preserving occupant comfort.

Visualization Interfaces ; 4(—_5
_ | B
Mobile app Q
o T
: :
5 2
o -
= T GS-Decision Support System
a Q E . 4 g'
= 2 | a Controller E, 5
Q > [=] H 7
® T | 3 3
- 2 ¢ | 8
2 g Occupancy Analyjcl.cs & i Core. Automation || Persuasive g 2
r - Profiling (Simulation) dul dul 5 =
= — module module module 2 o
= o module module N =
= — a
=g 5
™ o o
% w
"
o " . . I
® & Multi-Sensorial Network R
< = o
? 3 )
- o) . b
2 e Sensors Actuators GS-ed Things &
2 - Z

Figurel: Component diagram of the GreenSoul architecture ordered in four layers

From an operational pspective, the GS system is expected todetermine optimal
configuration and set energy targets, based on which a set of recommeededgy
efficiency actions will be defined. Theesmodel will then be applied to identify the
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appropriate P&l strategies thawill be implemented through the persuasion model, as
shown in the following figure.

GreenSoul Operating Model

LI

Py Ve P
{List of actions per energv N
/° system&device < \’ { To meet energy’
\.lassociated EE potential l,"targets per energy
e NS EE actions repositor .‘system and ZO,Q?’
A o )
Occupanty ! -
data&. other Determination of & Energy targetin » recocr:nhrigzlggd EE
normalisation optimal configuration gy targeting o )
inputs actions
A )
Energy Actual energy P N No occupanty GreenSoukd devicess:
Management consumption o ’ N automation takes action
¢ Per energy system ang

System(EMS (real figure$

). zone Timeframe )

{ (immediate shortterm, ™, e

\. ) )
| L T 5T et P&I techniques
DS b & messages
9 END
Energyrelated
behaviour PUNGEPEEN
l/ v =~
Available mean’s ,\"Persuasion principles
i 1
interfaces s & v
! technique effectlvenes"s
\
— St per user cluster,.,z'
Timing of the L o
message S

Figure2: GreenSoul Operating Model

1.3 Socieeconomic modelling in GreenSoul

The GS socieconomic model aims (i) to predict thexpected energyelated behaviour
(behavioural intentions)of building occupants on the basis of a set of sexionomic
factors, (ii) facilitate the selection and application of appropriate P&l stratethiesigh a
number of communication tools/ channels, and this way {oi drivethe desiredenergy
efficient behavioural change in buildings of public use.

In GS, a P&l strategy may be applied via different communication means e.g. email, SMS,
pop-up, mobile app, etc.

Under a typical S@se scenario antbr each buildingthe proposed system will dynamically
identify where there is room for reducing energy consumption and will recommend the
desired energyelated behaviour.
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information of the respective end | GreenSoul Socieconomic Model
users (being an individual or a group 01:
them) the GS-8 model will be able to » Socieeconomic factors

recommend which P&l strategies and;
respective communication tools may;

be more effective in driving ¢ || user profile»| Users clustering|:

behavioural change towards the o |_ __ __ _Profiing Module |
desired one : ‘ ‘

The figure below illustrates thenain : - -
operating elements of the GS ® Correlations Correlations
model: Users are clustered accordind between St between R
to their (sociedemographic) profiles, | factors& clusterg | | mechanisms ang
while the suitability of P&I strategies is® classifications SE factors
defined both by the user profile and:
additiond se factors (e.g. workplace |,
culture and organisation, etc.)The ¢
model will be used by the project ""'"“"“"“""“"'T"
deci.sion support  system and | FTe:rs_uas_iorl_Mo_du%

particularly bythe persuasion module, “~ — — — — — _ .
with the latter being responsible for Figure3: Main elements of the GS Soeconomic model

the application of the P&l strategies. The geiprovement mechanism is expected to

optimise and also adapt the model to the evolving realities of the pilot sites based on the
outcome of the evaluation of the effectiveness of the applied P&l strategies. This
optimization and improvement may affect the ars[profiles andclustering, as well as the
correlation between P&l strategies anekdactors.

To feed the model development process, data from the GS pilot sites, as well as additional
oneshave been anavill be collected and processed. Ideally and assalt of this process, a

generic model will be delivered along with initial s#eecific models(based on the
guestionnaire analysis)he latter will be (self)improved during the GS pilots by focusing on

the P&l strategies that prove to be more effediper user profile and desired behaviour (to

this end the outcome of the applied P&l strategies will be monitor and assessed).

Note: Unlike households where energy consumers have a direct economic interest to save
energy, the occupants of buildings ollgic use can benefibnly indirectly from the

generated savings in the energy bitsSZ ]+ %0 %00] ¢ u ]JvoC S} u%o0}C .» v &E P
dZpueU SZ Z }viu] [ o @&S\eS mddek &fers to nonmonetary rewards and

benefits that an organisatio might adopt to provide additional incentives for energy

efficient behavioural change to the building occupants.

P c— c—— c—— — c— — c— — —— — —

=

Selfimprovement mechanism

1.4 Relation to other Tasks and Deliverables

T4.4 (and subsequently D4.4) builds upon and integrates the results of the rest tasks (and
deliverables) of WP4 as shown in the figure below. More specifically, the GreenSoul socio
economic () model will (i) be aligned with the ontology suggested under D4.1 (Energy
related human behaviour modelling frameworK)) apply the user profiles defined dar

D4.2 (Energyaware Multientity Profile Taxonomy)and (iii) incorporate the persuasion/
incentivisation strategiesdefined under D4.3Energyaware User Profile vs. Persuasion,

Dissemination Level: PU 08X & Z,}oedmbilelto increase eceaawareness of users in public spages 13



The Project is funded
by the European Union

Incentivisation and Reaction Strategies Matrir)addition, as D4.4 esvolving (v1, v2, vfinal)
it may affect the rest of WP4 deliverablsat will be updated accordingly

T4.4- Development of a
novel socio-economic

model

User profile vs P&l
mechanisms matrix
(D4.3)

Holistic S-E
model (D4.4)

T4.3- Decision
knowledge base and
persuasion strategies

T4.1- Energy-related
human behaviour
analysis and modelling

T4.2- User multi-entity profiling:
socio-economic, demographic,
perception and attitudes towards
energy efficiency

a

Figure4: Interrelation among WP4 tasks

Human behavioural
modelling - ontology
(D4.1)

User Profiles
(D4.2)

On top of the above T4.4 (and D4.4) is dssed andaligned with the results of WP

NZ <U]E u vSe DO eeXSZ 'E v~rluo §]A] Fjlots Bxetiticn v

while it will be improved (in v2 and vfiha C JvSs P& S]vP E epoSe (E}u tWo "W]
V /u% § e« «sasshdwn in the following figure.
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Figure5: Interrelation among GreenSoul activities

1.5 Approach followed

Despite the fact that T4.4 (and D4.4) integrate and/or make use of the results o481
(D4.2D4.3), all WP4 activities have been carried out partially in par&el.instance, the
energy behaviour questionnaires have been developed in such as way so as to collect data
that will be used under most of the WP4 tasks (with the exception of T4.1 which its output
has been taken into account in the formation of the queshaires).

In this context, work under T4Has been performe in parallel with T4.2 and T3covering

the stateof-the-art analysis, the development of the questionnaires, the elaboration of the
methodology for the analysis of the questionnaire uks, the launch of the otine survey,
collection of the results and their analysis).

In addition, T4.4 has bedrd with the results of T4-B and consequently D4.4 incorporates
information taken from D4.-D4.3 with the appropriate references.

1.6 D4.4 Vesioning
Three versions of D4.4 are anticipated within the GreenSoul priifetime. The current (v1)
provides a first, nosfvalidated se model that is derived from the results of the GreenSoul

v oCe]e }( 8Z U%O0}C [ Vv v EPC usythe €eednd«w29syilvv ] CE
integrate some initial results from the project pilots plus an attempt to anticipate
behavioural modelling of visitors or other groups of end users of buildings of public use (on
top of the employees); the final version (vfinal) Mmicorporate further improvements in the
s-e modelling (as a result of WP5 and WP6 activities). This version magralsh the
conclusions and recommendations o snodelling and behavioural change included in this
deliverable According to GS DoW D4dAdelivered at: M17 (v1); M28 (v2); M35 (vfinal).
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2 EnergyRelated Human Behaviour Analysis

2.1 State of the Art analysis: Energglated Behavioural theories
Deconstructing and rationalizing human energjated behaviour is not a trivial task. For
severalyears, researchers have tried to tackle the task by proposing various behavioural
explanation models and adapting previous ones from other scientific fields into the energy
sector.
A discussion on general behavioural theories and models was alreadyeahitn D4.1 ].
These models typically consider users as reactive agents and not just passive perceptors,
however they do not always succeed in the study of enamgcific related behaviour.
Certain theories are proven to work better in this field. Gxighe most common of them is
the theory of planned behaviour from Ajze?|,[used to predict a wide range of behaviours.
0°}U ,Jv e 8e aX[0€( E *%}ve] 0 VA]JE}vu vi o Z MIpE v
valuebelietnorm (VBN) theory which assp & « Jv JA] p o[ Z AJ}uE }v 13 }C
basis, are welknown relevant approaches. Some models focus directly into the energy
« AlvPs Z AJ}uE-V s v Z ]i v 5shaEZpromseda béhadoura model
of residential energy use, vt Schatzki et al6] has delivered a practice theory to study the
unconscious habits and technological structures that influence residential energy
consumption. Over the years, the behavioural energy approaches have become more
complex, integrating theongoing interaction from multiple drivers/factors (e.g7,§ ,9]).
Yet, despite the efforts on delivering a more integrated scheme, they seem to lack certain
*% $+U + Vv}8 Jv 0]8 & SuE X /v] 8]A oCU ~3Z dzZ }EC }(
Belef Model do not address the important roles of impulsivity, habit, -selitrol,
e} ] 8]JA 0o EV]VPU v u}3]80L. 0 %E} e+]vP_ £
Explaining behaviour is one thing, however if one wants to achieve an altering of energy
performance requires to think onstep further. In this context, nudge theory (or nudge) is a
relatively new concept in behavioural science, trying to influence the motives, incentives and
decision making of groups and individuals. Thaler et al. 200Bih his book delivers the
logical lasis on the nudging mechanisms, and how they can improve decisions on health,
wealth and happiness domains. It2], the authors argue on how mental shortcuts, based
on subtle cues in context, can influence human behaviour and deeisaking and the right
moments on which such a nudge would be appropriate. Finallyi,dhtlie authors propose
descriptive norms to alter a egaroducts purchasing in an online shopping environment,
delivering successfully a prominent change in purchasing habits.

2.2 State of the At analysis: Soci@conomic and demographic predictors

and drivers
The aim of this section is to display the literature efforts on identifying those
factors/predictors that influence energglated behaviour. The first notion one needs to
understand beforeidentifying such predictors of behaviour is the concept that different
analyses can stem from different disciplines' perspective, while there is also a difference
between behaviour and the change of it that many researchers fail to identify, as noted by
Burger et. al. 201514]. In his work, he identifies six different disciplines that pose as the
foundation for the multiple behavioural theories: psychology, economics, consumer
behaviour, business science, sociology and political science. Each disciigisdaea set of

Dissemination Level: PU 08X & Z,}oedmbilelto increase eceaawareness of users in public spages 16



The Project is funded
by the European Union

internal (mental) and external (social, economic, demographic) explaining factors which are
overlapping in some cases and are different in others.

In [15], the authors provide a good view of a wide range of irgermrelated energy
behaviour predictors shown inFigure 6. Similar determinants and drivers for energy
behaviour were also identified ir1f)].

Figure6: Sociedemographicand situational factors influencing household energy consumpti®h [

The next step is to identify the importance of each of those predictors in the enelgted
behavioural mechanisms. 146], the authors reached to the olusion that values, identity

or seltreported proenvironmental behaviour were not correlated with actual energy
behaviour in an office setting. Their results implied that individual feedback on energy use at
work may aid energy conservation. Howevere tffect might be limited overall and in the
number of individuals who engage. Ih7], the authors performed a study in the residential
sector of a housing stock in the Mediterranean area, concluding to interesting results; they
found that floor area and lecnate are the most important physical characteristics that
influence electricity consumption, while age, number of household occupants and income
are some of the most important demographic parameters, impacting energy conservation. In
[18,19], the authorsaEP P $Z § §Z A E] ]o]3C }(]Jv ]JAl pu o} H% VvSe
kWh/ft2/occupant/year) over time can also influence the success of intervention dynamics.
Studies indicate that low variability in energy intensity demonstrate that an occupant has
strong energy habits. Therefore, interventions seeking to influence such rigid occupants are
much harder to accomplish.
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2.3 Persuasive Design
The most common persuasion approaches in literature use some form of monetary incentive
to the final user. However,saenergy efficiency expert Alan Meier notes, social dynamics in
buildings are fundamental in the way occupants behave. Therefore, one needs to consider
other incentives beyond financial rewards, such as recognition, certification or other
carefully designe nudges to promote behavioural changg0]. In addition, in the case of
commercial buildings, it is difficult to expose building operators/occupants to billing
information. Thus, it is needed to expose those strategies that can positively influence
attitude towards energy savings. A thorough review of such methods has been already
established in D4.2[L+ U e }v &}PP[e % E}%}s % Ee-p 2PAHeke, ZV}0o}PC
the purpose is to identify which ones seem to work best, based on the variety of literatu
studies available.
According to 23], based on the timeframe that the message (hudge) is sent to the recipient,
the occupancypased intervention techniques can be clustered in: (1) continuous
interventions: which typically consist of occupancy inter@tsi such as peer pressure/word
of mouth and continuous feedback mechanisms and (2) discrete interventions: which
typically include sociaharket campaigns, efficiency training and discrete feedback.
Energy consumption feedback technique®present the mgority of energysavings
interventions found in literature (indicatively, including consumption feedback, goal setting,
commitment and social approval). The effectiveness of feedback approaches is accredited in
several studies and metanalyses, such as|[iBa4] and R5], which reviewed a combined total
of 110 studies. However, a small amount of studies (such as Kim et al.,Z8)j€eported
that energyrelated information sent to building occupants conclude in higher levels of
awareness but little impact oanergy consumption.
Certain characteristics can help a feedback mechanism to become more effecti2g),In (
S$Z MSZ}E®* UKW} ES SZ S *u 00 Z vVvP v uee P [ }vs £
(( 8]A }v }v[e Z Al}JuEU + o EP sighingPpodi@e fathev hpA X
negative messages and representative units (such as monetary, environmental, energy)
]JE 30C Jv(opu v § Zv]<u [+ P8 seU =« «Z}Av v €
Other important aspects are the frequency in which a message is delivered andsalso
duration.
[29] presents as the most comprehensive metdalysis study available on the feedback
u Z v]eue[ (( 3]A v eeU A]3Z ifi0 %op 0]*Z SE] o v AT6UDGH
to 2012. The findings proposed that on average, individuals inettperiments reduced
electricity consumption by 7.4%. Also, feedback mechanisms that were including
individualized audits and consulting were found to be comparatively more effective for
conservation behaviour than strategies which provided historicaly peenparison energy
feedback and pecuniary feedback, indicating that personally delivered information can be
more effective information provided through other media such as mailorad.
Occupancy interactions or pegressure mechanismgs the secondmajor class of
persuasion techniques found in literature. According to Peschiera et3@], formative
feedback is more important to energy savings than purely historical feedback, a statement
also supported ind1]. The study of Siero et aB] also showd that people achieved more
energy savings when they were provided with comparative information on energy
consumption. A very influencial pepressure mechanism is considered to be the Wotd
Mouth (WOM)v a type of informal, occuparb-occupant, facdo-face communication33].
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Besides, it is argued that two occupants with different endrsgiaviour characteristics

Juo ]Pv](] v3oC (( 8 Z P8Iz Adether exanble of Geefressure has
been held during theDpower program 34]. This presented a nationwide experiment was
conducted, in which soci@lomparison based home energy reports were mailed repeatedly
§} ul@®&® S8Z v O u]oo]}v Z}lue Z}o X dZ & *poSe }( S$Z]e *Su C
energy comparisofed to energy savings of 4.31 cents/kWh during the first year. In the long
run, the effectiveness became more permanent when the intervention continued for at least
two years, meaning that people tend to change their energy conservation habits if they are
invested in the program for a long time.

VALIDATION AND ASSESSMENT OF PERSUASION TECHNIQUES

D VG e3pu ] e ep Z = 8Z }v e Je pee ]V %E Al}pe  3]}ve E
interventions results. However, it is critical to understand in which franrkviey achieve

those results. Indicatively, most of them focus on domestic environments, however people
tend to reduce their perception of energy responsibility in their workplaces. Thus, it is crucial

to understand which are the statistical controls t@ faddressed over the lifetime of an
experiment: In 29U $Z MSZ}Ee+ (}pv 8SZ § e AJvPe[ (( & }( iX6869 )
quality studies that include weather (e.g. by including heating and cooling detags),
demographics adjustments antinore importantly a control group, in order to define the

baseline scenario before the treatment takes place. In contrast, lower quality studies
without such statistical controls resulted in savings of 9.57% on ave@géhis context, in

[35], the authors propose that randomizing letter content across groups can be an effective
technique to evaluate an intervention program design. Those results present the importance

to control the experiment, in order to measure energpvings as realistically as possible.

O

2.4 Methodology and steps for creating the GreenSodESnodel

The overall methodology that is followed ftive development of the € modelis presented

in the following flowchart. Interactionst interconnections withthe rest WP4 tasks and
deliverables are also included in the diagramn initial selection of e factors that may
influence energyelated behaviour has been carried o(gee Section 3), while the results
from T4.1 and T4.2 have been taken into account.

In collaboration with T4.2 and T4.3 leaders the energy behaviour questionnaires have been
designed and delivered. Three major versions of the questionnaire have been produced: one
for people working in the buildings, one for energy/ facility managersaafor visitors. Of

them the first has been transformed into weuestionnaire and translated in the national
languages of the pilot sites. The webrveys run for around 3 months (with the exception of

A Aloo [« «]8 U AZ] Z ]« }pus 8} EE] }udeX

The results of the questionnaire surveys have been collected and homogenised/ pre
processedThe analysis of results is allocate among 1421, with T4.4 aiming to integrate

the whole outcome under a holistic quantitativeesnodel that will power the 6 DSS.

Dissemination Level: PU 08X & Z,}oedmbilelto increase eceaawareness of users in public spages 19



The Project is funded
by the European Union

Figure7: Methodology for the development of the GreenSotg snodel

2.4.1 Highlevel Methodology forEnergyrelated Human Behaviour Investigation

In line with D4.1, work under T4.4 is aligned with fbar step methodologyseethe figure
belowtaken from D4.1 vit monitor, model, simulate and validate.

hv & ]v]8] o Zu}v]3}E]JvP[ A Z A Jsoivey$ (quesBonr(aiesy (D44
v1); we then analyse results and develop the initial model (D4.4 v1 partially and mB/)mai
then we are applying the model to the pilots; we then apply field monitoring and evaluate
the results to improve the model and our predictions on the optimum/ more suitable P&l
technique and communication tools (D4.4 vfinal).
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Figure8: Graphical representation of the methodological approach on occupant behaviour modelling
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3 Behavioural change framework in GreenSoul

The proposed behavioural change framework applies behavioural theories into the
operational context of GreenSdupilots with the aim to accomplish the desired energy
related behaviourTo do so it identifies: what are the desired behav&uvhich persuasion
strategies can be used for behavioural charfgased on the results of D4.3); andhat
alternatives does G8mploy in cases where behavioural changeategies fail or daot
apply. The proposed higlevel behavioural change framework is presented at the end of this
section.

3.1 Desired energyrelated behaviour
GS behavioural change interventions aim at the foilmrenergy systems and desired energy
behaviours:

Energy System Desired Behaviour in GS

Use of HVAC - Adjust the temperature setting to reduce consumption with no
minimal) impact on comfort

- Use appropriate clothing to reduce the need for cooling/ gt

- Open / close windows and doors where relevant to to reduce
need for cooling/ heating

Adjust lighting - Adjust (regularly) the lighting to keep illuminance at {
recommended level
- Adjustblinds/ curtains, etc. to keep illuminance at the recommeng

level

- Switch off the lights when leaving the office/ room
Use of elevators | - Use the stairs instead of elevators (where applicable and advisal]
Use of shared - Printers: Switch off the device when not needed; Apply low en¢
devices printing policies

- Coflee machine: Switch off the device when not needed;
Use of personal | - PCs: Switch off the device when leaving the office/ not u
devices configure the device to energy efficient mode

3.2 Persuasiorstrategiesfor behavioural change
The GS overall approach behavioural change lies on applyipgsitive(@and NOT negatiye
intervention strategies- persuasion.The followingintervention and persuasiostrategies

E SIlv (E}u 0]A E ocawdredJsér Profile R Persuasion, Incentivisation
and Reation StrategiesD 3§ (\J0B)Jand relevant work performed under T4.3

Highlevel intervention strategies for behavioural change applied in GS may be categorised

as follows:

1. GSInformation: "~3E § PC 8} "u |l }vepu o0 ¢ A]*] 0 U usblgE+3 v
to inspire consumers to reflect upon their use of resourcesreating awareness
campaign for better use of energy consumption

2. GSChoice A~3E & PC &} ~ v JUE P }vepu Ee« &} §Z]vl }us 32 ]a
to take responsibility of their action SZE}UPZ % E}A] JvP }vepu Ee+ A]3Z }%o
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3.

GS Feedback: "8@E 8 PC 38} ~]v(}Eu pe E» o EoC }us Az § &z
facilitate consumers to make environmentally and socially responsible decisions through
offering real time feedback

GSSpur A stE S PC 8} MNve%o]E pe Ee S} A %O0}E U}E pe$
% E}A] JVP E A E « 3} 0% E}u%30 P}} Z AJJuCE _

Behavioural change strategies applied in GS are limited to the following Rersuasioh
includingincentiviation’ X €t of suchdistinct persuasive strategieare presented in the
table below

Persuasion Potential GreenSouPersuasiorStrategies
Principle’

Selfmonitoring - Provide energy data to the users (own performance)

Social proof - Show the number of followers of the system

- Showpeers feeling happy using a system
- Provide positive opinions of the crowd that already reduced
energy

Realworld feel - Provide info about the measurement equipment

- Provide information about the researchers and their organizati
behind the experimets
- Provide a contact in case of failure/doubts.

Verifiability - Provide references and links to external sources of data

- Follow standards
- Provide info about measurement equipment.

Cause and effect - Provide a means to visualise the outcomes ifdiesired action

was achieved

- Cause and effect of everyday actions.

- Comparative feedback between current consumption and
potential future consumption (if the desired behaviour was form(

Similarity - Find peers that can give advices to target usersulgh social

networks or platform.
- Find specific language or information close to the user to give
advices.

Reciprocity - Provide a positive experience to people

- Give hints about the efficiency gained by the interactive/smart
system

- Provide ideas /@urces of enhancing their energy efficiency and
then ask participants to help the smart/interactive system

Liking - Create appealing experience

- Show to the user other collgaes using the system
- Personéise the object

! persuasion: Using communicatitminduce positive or negative feelings or stimulate action
% Incentivization: creating expectations of reward

ige3u v8 (Elu Z AXi W Eep «]A "SE 3§ Phitp//EWkoraies{-pabcox el %o E}i 3
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Persuasion Potential GreenSouPersuasiorStrategies
Principle’

- Visually attractive

Cooperatim - Make the user think that the computer/system is a teammate
towards achieving a green goal

- The idea would be to provide cues to users that help the
understand that the are not alone towards saving energy.
Authority - Experts on energy efficiency

- Make the people think that the system proposed is an expert o
energy efficiency

- Informed automation would serve as an strategy

Tailoring - Provide relevant content for each user

- Send massages to the user using its name or something that i
related to t

- Shape content to the user

(Social) Recognitior] - Showing in Social networks or in public that someone is the X))
rankingof the month

- Show attainments in public or social networks

Conditioning - (positive) Provide incentives for certain actions.

- (negative) Remove undesiderable information if the behaviour
accomplished.

Physical - Create digital or physical interfaces with aesthetics in mind
attractiveness

Reduction - Ease the action by providing steps of completion.

Praise - use praise viavords, images, symbols, or sounds as a way to

provide user feedback information based on his/her behargo
- useappraisal when a goal is achieved/reached

Personalization - Provide relevant content for each user
- Send massages to the user using @ase or something that is
related to it

Suggestion - Provide hints/cues jusih time or aboutto moments

3.3 The role of automation and centralised contrah addressing behavioural

change limitations
Automation and centralised control takes over in GS whersuasion strategies fafe.g.
behavioural change interventions may require some time before they can exhibit tangible
results) and/or cannot be appliede.g.in contexts where employees cannot be reached
through GS means of communication)

To do scGreenSouled Things(e.g. GS smart adaptd, GreenSouéd Lights, etc) provideto
devices the appropriate level @bntrol to enable and optimise agreed convenient energy
modes and practices, e.g. remote switching off/on, reaching ideal temperatures, etc.

*The GS Smart Adaptor turns everyday things into persuasivepemative and reactive networked eaware things. It is
composed of: (i) A smart plug for measuring energy consumption that will inform the user about their energy consumption
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BEMS/BMS and/or facility (energy) manageosnprise another control level that can take
over to ensure a certain level of energy efficiency is k&pe GS decision support system
can be connected with the BEMS/BMS so as to provide additional informéig. on
occupancy, energy consumption assessment per device, etc.) and improve energy
management at room/ device level, particularly in the cases where behavioural change
strategies fail and/or cannot be applied.

3.4 The proposed highevel behavioural clangeframework

GS behavioural change framework relies on the relevant framework of the Theory of
Planned Behaviour (TPBhdinly for behavioural change in the mediutarm) and nudge
theory (mainlyfor shortlived behavioural change).

GS behavioural changgproach aims to affect personal beliefs and this way improve the
relevant intention determinants to revise people intention towards energy efficient
behaviour. This may be translated to a revised intention (from negative to positive) or to a
strengthenedpositive intention.However, although intention is strongly correlated with the
actual behaviour, this is not always the case. TPB comprise a validated theoretical tool that is
used to change behavioural intention, it is not suitable though for the cadese impulse,
motivation, contextual constraintor other factors may induce an actual behaviour that
}v(o] S $Z %o Ee}v][e Z AJ}JUE o ]Jvs v8]}vX &}E 3Z]s E +<}vU
through the mob app, GreenSeedl devices, etc.) to ensure théd) a higher percentage of
energy efficient behavioural intentions is translated into actual behavighy, energy
efficient behaviour may be exhibited even from persons that have a negative predisposition.

Based on the proposetiehavioural change fraework (see next figurehe GS socio
economic model will provide directions on which are the appropriate persuasion strategies
(appropriate in the sense that have the higher probability to induce the desired behavioural
change)to be applied per user/ grquof users in the context of GS pilospart from this
horizontal approacheachpilot site maydefine its own behavioural change goals and action
plan (short t medium term)and thus persuasion strategies may be defined in relation to
these goals (e.g. deiction of the energy consumption of the air condition by 15% within 3
months).

in real time, a&ad (ii) An Interactive Coaster that shows the user the assessment of their energy consumption and will be in
charge of informing the user about the quality of their energy consumption.

® The GreenSotéd Lights is a Wrienabled device capable of sensiagcupancy and the luminance of a room, dimming
incandescent and LED light sources, accept user input for the required luminance level and display the various information
about luminance on a LCD display. The device can supplant a standard light switclwalh and offer dimming
functionality.
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4 Descriptive Analysisf Data Collected

The shift from a higlevel behavioural change framewott a specific soci@conomic model is
carried out stepwise and throughhree iterations. Initially under thisection we identify the
major factors affecting energselated behaviour based on the data collected from the relevant
questionnaires. In the v1 of the deliverable the data from 3 sites are taken into acdeiles: (
Hortiatisand Thessalonikirom Greece andBilbaofrom Spain). The rest sites will be integrated
inv2.

4.1 Methodology ofdescriptiveand prescriptiveanalysis

The methodologyve havefollowed startingfrom the questionnaire desiguap to the descriptive
and prescriptive analysis is presentgrhphically in the next figurandis further detailed in the
text below.

Figure9: Research Structure

Initially, the data collected (from the questionnaire surveys) have besganised into a
spreadsheet and to facilitate the analysis all possible answers where assigned to a numeric
value (e.g. Very satisfiel 5, satisfied{ 4, etc.). Areliability analysis was performduased on

the collected databy using SPS$ addition, the variablebave beenclassified(in SPSS3s

scale, ordinal or nominal values. These classifications are essential for selecting the correct
statistical test toanalysethe data and are not provided in Variable View by SPSS. Categorical
variables have discrete categes, such as male and female, and continuous variables are
measured on a scale, such as age which is measured in classes of years. Categorical values can
be nonordered or ordered.

Following the above the descriptive analysis included the calculation dbtlusving statistics:

Mean, minimum, maximum, standard deviation, variance, skewness and kur{esis
Appendixes). Also, it includes summarized information about variables in dataset, such as the
averages and variances of variabladile a number of tales and graphs have been prepared

and are presented in the following subsectiddased on these tables and graphs a number of
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classes/ categories from-es variables has been selected for further analysis. These classes/
categories represent at least 20% thie overall sample so as to ensure that a satisfactory
number of responses has been collected (e.g. from females and males). For each selected class/
category we haveselectedthose persuasion strategies that there is at least a 10 percentage
points (pp) differencé from the average valuef all respondents that have stated they are
ZUu}sJ]A 8 [ }JE ZSE}VROGCE YIVA 8Z [u Zpe (po[ }E EthsiEheuy oC pe
case, then the correspondingesvariable has been considered to be among {potentially)
influential. For instance, if female responders exhibit a difference in motivation of > 10 pp for a
*J]VPO %0 Eeu ¢]J}v *SE S PC }u% E S} ve vasidbleSiE& considere P v &
influential for that specific strategy and is inded in the preliminary list of-e variable (see
subsection 4.4).

As anext stagez( S} E Vhas@egrdarried outto extract and identiy the critical latent
factors affecting the requested variables. Factor analysis is a general name givefa$s afc
multivariate statistical methods whose main purpose is defining the underlying structure in the
data. Broadly speaking, it analyses the structure of the interrelationships among a large number
of variables by defining a set of factors as a commageunlying category. Factor analysis is used

to identify the separate factors of the structure and then to determine the extent to which each
variable is explained by each factor. After determining the factors and explaining each variable,
data summarizatin and data reduction can be obtained. In summarizing the data, factor
analysis derives underlying factors which, when interpreted and understood, describe the data
in a much smaller number of concepts than the original individual variables. Data redoation

be achieved by calculating scores for each underlying factor and substituting them for the
original variables (Hair et al. 1998).

In this study, we performed two ways of grouping the data. The first way was qualitative
grouping, while the second wayas through SPSS Factor AnalyBw. further details after
processing the data, we realized that there were variables representing a main question and
thus they were grouped in order to reduce the volume of variables and to allow a
dimensionality reductionof the system. From the construction of the questionnaire, it was
assumed that questions 4.2 and 4.3 referred to ways of motivating workers. Therefore, the
guestions of these two questions were grouped by way of motivation. The first attempt was a
qualitative analysis of the sufuestions and they were grouped into 6 groups, thus, the new
Appraisal, Peepressure, Convenience & Flexibility, Rewards, Trust & Validity and Self
assessment variables were created. On the other hand, with SPSS Factor Anabysisy to
determine whether the partial correlation of the variables was small, Kaitgrer-Olkin (KMO)
measure was used. Based on this, we explored the data and these were grouped into 6 groups,
Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster S5Chmster 6. More specifically, the tables

with the groups and the included variables are listed in Section 5.2.1.

Finally, this stage includes Correlation analysi$e3t and ANOVA tests between Clusters and
independent variables. In these correlation testonducts to investigate whether there is a

® Our intention here was to experiment with some empirical approaches with the ultimate goal to spot quickly potential s
factors that may provide directions on the appropriate persuasion strategies (PS). In théxtcdime 10pp figure has been
ce0 § Z E]SE E]JoC[ ~ uU%]E] o0o0Ce v ]Je Vv}S E oS 8} vC 3 §]«3] ou 8z} X
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*]PVv](] v8 & o0 8]}veZ]% SA v §Z u}S]A E]}v «8E & P] « op+s E
behaviour The research hypothesis and the null hypothesis of the study are as followed:
x H1: there is a significanrelationship between the motivation strategieand the
E *%}v VvS-ebehavidup C
X HO: §Z E Je v} & o §]}veZ]% SA v 8Z u}3]A 8]}v «8SE § P]
energybehaviour
Lastly, the most significant factorgave beenextracted throgh a linear multiple regression
analysis. Linear regression searches for the variables that best predict the value of the
dependent variable (Hair et al. 1998).
The results of the prescriptive analysis are presented in Section 5 (see 5.2).

4.2 Available daa from questionnaires

The online survey has beararried out in the 6GS pilot sitegBilbao, Cambridge, Haywards
Heath (HH) PileaHortiatis, Seville and Weizlus an addional one (CERTH/ITI Buildifigs
between May and July2017. The following table smmarises number of completed
questionnaires collected per site:

Bilbao | Cambridge | HH Pilea | Seville Weiz | Thessalonik

Nr of 54 58 73 21 | Ongoing| 21 64
guestionnaires
In total, 291 questionnaires have been collected from the B ]0}S ]S o v Zd,l/d/]

employees (Thessaloniki sit&§eville site is about to conduct its own survender D4.4 v1, the
descriptive analysiincludes the two Greek sites (Pilea and Thessaloniki) plus the Bilbao site.

4.3 Descriptive analysis of questionnaires
For v1 of the delivable two Greek sites have been included: the pilot site of Pylaia and the
buildings of CERTHY/I(Mhessaloniki)Also, theBilbaopilot site is incorporated.

4.3.1 Analysisof the sites

The sample size ithe above 3 sitess 13 questionnaire response®Of these responses85s
correspond topeople working in the Greek siteend 54 were those working irBilbaa By
observing the questionnaires answers it appears that the majority of the participants were
female persons i.e. women (50.72%) vs. men (49.28%), vitglevierwhelming age group is21

40 years old (72.46%). In addition, among the respondents, 40.58% hold a master's degree and
a small percentage (0.725%) has only finished only the high school. Regarding the family status
of respondents, we noticed that tHarge majority(62.77%) haso children.

" The collection of data from an additional site has been decided as an option to increase the number of questionnaires
collected, as well aa control point.
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For the purposes of the existing prelinary analysis we will study the followinlgpth genders;

age groups 280 and 4152, education level of university degree pegtaduate and PhDas

well as for offices with - and 610 occupant® For these variables, we will examine if there are
signifcant differences (>10pPin persuasion strategies where respondents have stated that are
Atrongly motivated }®otated[U v I}JE SZ C (]v S$Z Extemely wedful} & Z
(questions 4.2 & 4.3 respectively of the English version of the questi@)nai

% In Bilbao's case the spageshared bys0+ personsNevertheless, people in this pilot siseem tohave answered one of the

following: the number of colleagues ndayr, the number of colleagues that are in theame operating unitor the number of

colleagues with they work withUnder v2 of D4.4 a short qualitative report may be produced for eachbgitdhe respective

partners. The report will include a correictterpretation of the results.

° For the purposes of the analysis we defide |Pv](] v§ J(( & v [ + §Z}» AZ & 3Z E |- 1(( @ v }(
compared values.
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We also notice that responders work as an employee (83.33%) full timk program and
mainly in groups of -5 people (35.61%). Regarding the organization of the office, 39% work on
the third floor and 35.38% on the first floor.
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Similarly with theprevious set of tablesye will study A}E|l po3pE Z3 uA}EI[U ZP §
W[ v Z(JEuU o v Z] E E Zifloor 2" had]4" floorAaoweéll as for working
v ]8]ve Ze S]e(] [ v Z ]ee S](] [ .FainvPvagbles weEwHl exgmine
if there are significant differences (>10ppgn persuasion strategies where respondents have
«§ § §Z Strofgly dhotivated } Motkated[U v I}E& $Z C (]v SZEwtrehtety (o[ } &
useful] ~<p *3]}ve dX1 ~ 8 X bftEe Blglisk yArsmE of the questionnaire).

It is interesting to note thatrbm the analysis of theesponses imuestion "Are you satisfied
with your thermal comfort at workplace?lt is observed that in both cases (Winter and
Summer) most responded & they were Z« S]«(] Mery @tigfied(73.9% in winter and
54.4% in summer). Howeveit, appearsthat during the summer season there is a large
percentage (23.2%) of dissatisfied compared to winter seé8@9%o)

Further information on the demogrdgc characteristics is displayed tine Table Descriptive
Statistics of theappendices.

4.3.1.1 Normality test Hypotheses
Alldepended variables (Attitudes Factohgve beerchecked before any comparisamadeto
ensure their normal distribution. Indily, the graphical representation of the data was checked
to see if it was a normal distribution. In addition, to further increase the confidence of normal
distribution the quality of the data was controlled with specific quality indicators. In particular
the KolmogorvSmirnovand ShapiréWilk tests have beeperformed to determine whether or
not the 6 grouped variables follow normal distribution. Indicatively, belwes presentthe
graphs that depict dependent variables and tha#haviouragainst the namal distribution.

X HO:the observed distribution fits the normal distribution

x H1:the observed distribution does not fit the normal distribution

If sig.< 0.05 then reject the HO because the test is significant. If there is normality, we continue
the T-Teg and Anova. If there is no normality, we do NBarametric Stastics alternatively in-T
Test.
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Tablel: Normality Test for Dependent Variables

Figurel0: Q-Q Plots of Dependent Variables

For the sake of completeness, descriptive analysis for all variables as well as the histograms that
appear to follow a normal distribution or not is also ubkd in Appendi®.

432 Z'o0} o[ v oCe]e
This paragraph will integrate the results of the descriptavgalysis for all pilot sites plus
dZ e« o}v]I][* ¢]3 ~ Z theirnaudedin ¥2 éfjtbeodeliverable.

Dissemination Level: PU 08X & Z,} edmbtlelto increase ecaawareness of users in public spages 35



The Project is funded
by the European Union

GREENISOUL

4.3.3 (Gonclusionsfrom the descriptive analysis

From the descriptive analysis of questionnaire data, the second major group of questions
concernsthe type of information that would lead respondents to change their energy
behaviourU ~tzZtyge of information and/or support would you find useful to receive so that
you can improve your energy performanteThis group consists of 8 sgestions, the
answers were in Likert scale, and from the table below we observe that there was a consensus
that the information given to the respondents to improve their energy performance was useful.
From theTable2: Frequencies of 4.3 Questidable2 we note inthe question 4.3 What type of
information and/or support would you find useful to receive so that you can improve your
energy performance?that 55 of the 83 respondents reptethat "Information on the actual

effect that your (potential) actions may have upon the energy consumptame useful. In
addition, it is noted that 90% of the respondents consider that this type of information is useful
or extremely useful.

Inthesamed o U A } « EA 3Z § 1}3Z 3CBompdralivé pEsessiient of your
actual energy performance compared to benchmarks/ good practicesv Historical
comparison of your energy performance and/or consumption§Z Z o( }( $Z & <%0}V
found ituseful these information.

Table2: Frequencies of 4.3 Question

The last main question relates to the attitudes of respondents to markings at their workplace to
change the energyehaviourof respondents What will be your resp@e to signs in your
workplace / building you work in relation to energy saving good practices? (eg the sign
presented below) They will help me to change my enelgyed behaviour ". From
respondents’' answers, we notice that 75 responders Agree or Syroxgylee to have signs at
their workplace to change their energpghaviour
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Table3: Frequencies of 4.6 Question

By comparing the positive answers provided in 4.2 & 4.3 questions for differerfiactors, we
have produced tables/here significant difference are summarised in the following pages
detailed results and methodology for this analysis are included in Appendix 3.
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Table4: Overview of 4.2 answers with significant differences perfactor
% within

. . . Socio Average %

Categories Persuasion Strizgies . Groups Count group

Demographics
(Strongly Motivated or Motivated)
Female 50 71.4%
0,
Gender Male 53 86.6% 78.8%
, Children 59 69.4%
0,
e of vour Familystatus - 5 children 48 94.1% 78.7%
engr erfzrmance University degree 27 73.0%
19y p Education Postgraduate 47 83.9% 75.4%
entitles youto extra
perks PhD degree 27 73.0%
Tzzirtr:]iwztril;n sharin s SRRl
Work Culture ~ Participation, g 58.1%
d b Get the job done and 33 91.7%
\é\é?gongﬁ; € goaloriented '

. You can track your 21-40 years 91 91.0% o
;;Ot:\é?/fdgzr own energy Age Group 41-52 years 23 79.3% 83.2%
enFe)r re>llate q performance in real Familvstatus Children 70 824% 87 5%
beha?/yi‘or in the time and historically s No Children 49 96.1% o%
following cases - University degree 28 75.7%

(4.2) Education Postgraduate 53 94.6% 84.3%
PhD degree 32 86.5%
Number of 3-5 Colleagues 41 83.7% 0
The energy _reIaFed Colleagus 6-10 Colleagues 31 72.1% 52.2%
information is tailored Teamwork
to you and you are artici atic;n sharin 51 76.1%
able to selfconfigure Work Culture g tthp iob d % 59.1%
some parameters € the Job done an 30 83.3%
goaloriented
Working Dissatisfied 24 75%
Conditions in  Neutral 24 95.5% 69.9%
Summer Satisfied 50 79.4%

Dissemination Level: PU 08X & Z,} odmdtilelto increase ecaawareness of users in public spages 38



GREENISOUL

The Project is funded
by the European Union

Categories

What type of
information andor
support would you
find useful to
receive so that you
can improve your
energy
performance?®4.3)

Table5: Table:Overview of 4.&answers with significant differences peedactor

Persuasion Strategie

Information on the
actual effect that your
(potential) actions
may have upon the
energy consumption
Comparative
assessment of your
actual energy
performance
compared to bench
marks/ good practice:

Education

Historical comparison
of your energy
performance and/or
consumption

Working Condition
in Summer

Number of
Coleagues

Tips or suggestions o
the energy saving

practice of the day/ 'Working Condition
week in Summer

Demographics

Education

Age Group

Education

Work Culture

Groups

University degree

Postgraduate
PhD degree
21-40 years
41-52 years
University degree
Postgraduate

PhD degree

University degree
Postgraduate

PhD degree
Teamwork, participation,
shating

Get the job done and
goaloriented
Dissatisfied

Neutral

Satisfied

3-5 Colleagues

6-10 Colleagues
Dissatisfied

Neutral

Satisfied

Count

32

53
35
90
23
28
52

34

31
53
33

61

31

30
20
56
41
33
30
17
52

% withingroup

Average %

(Useful or Extremely Useful)

86.5%

94.6%
94.6%
90.0%
82.1%
77.8%
92.9%

91.9%

83.8%
94.6%
89.2%

92.4%

86.1%

93.8%
95.2%
88.9%
85.4%
76.7%
93.8%
81.0%
82.5%

86.9%

83.1%

85.7%

87.3%

67.6%

78.5%

54.0%

73.3%
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4.4 Preliminary selection of & factorsfor the creation of thegeneric model
The selection of the socteconomicfactors that will become the variables of the GS socio
economic model has taken into consideration:

9 The GS DoW and the results of T4.2 and T4.3

9 The results of the statef-the-art analysissee Sectior2 of the current d@ument)

9 The results of thenergy behaviouguestionnaire survey (see subsectibr?)

The factors related to the first two bullets have been incorporated in the questionraaice
comprise the starting point of the preliminary selection. For this purpbsy tare organised as
follows:

- DemographicgPart 1.a of the English questionnairédge group; Gender; Family status
(with or without children) Education; Country

- Behavioural change ofile (1.d2-1.d.3- attitudes, Part 1.e intentions): Decision making
- Attitudinal (Pinball, Shortcut, Thoughtfulstate of change Intentional Profiles (Pre
contemplation, Contemplation, Action)

- Employment profile(1.b.2-1.b.2, 1.b.41.b.6} Type of employment (full time/ part time);
Position; office level (floor);office settings (alone, sharing with others); presence at
office (% of working time)

- Working conditions(1.b.7) Thermal comfort;

- Work culture (1.b.3) Organisation/ team culture

- Persuasion profilgPart 3 3.1, 4.}t Influencer; followelquestion 3.1 en)

Based on the descriptive analydisat has focused on the demographics, employment profile
and work culture, the following factors have been identified at this stage (D4.4 v1) that can
potentially become variables in theegeric (quantitative) € model. Tlese factors exhibit at
least one significant differencg@.e. > 10pp)xompared toa persuasion strategy (see tables at
subsection 4.3.3)

9 Gender 9 Age group
9 Family status 9 Office settings
9 Education 9 Working conditions

9 Work culture

These factors will be funer enriched by integrating the results of D4.2 (user clustering/
classificationt profiling) and D4.3 (persuasion) in the next version of the document (D4.4 v2).
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5 Initial GSsocioceconomic model

Thissectionintroduces a generic-6 model through a quéhtive approach that is based on the
guestionnaires and the relevant evaluation strategy (see D4.2). It further moves towards a
guantitative model through a prescriptive analysis of the questionnaire results, where the
correlation of various-g factors ad the persuasion/ incentivisation strategies is assessed. Under
vl (of D44) this analysis is limited to the 2 Greek sites and Bilbao one, while oséfeated
number of factors is taken into accouas deliverables D4.2 and D4.3 are being elaborated in
parallel The next version (v2) will incorporate a full analysis of all questionrairésvill cover all

s-e factors of the questionnaires universahnd sitespecific s8 modelswill be delivered.

5.1 Generic GS socieconomic model

For the purposes dhe se modelling, the groups ota& factors mentioned in subsection 4.4 are re
organisedinto sociceconomicconstructs( %es &; SO that factors that can be influenced by the GS
solution or the respective organisation (employer) are separated from those that cannot. As a
result, the followingconstructsare created™

Constructand relevant variables Influence level
1. Demagraphicconstruct Age group; Gender; Family | No influenced by GS or the
status; Education organisation
2. Employmentconstruct Type of employment; Partially influenced by the

Position; office level; office settings; presence at off| organisation

Hardlyinfluenced by GS and the

3. Attitudinal construct Pinball, Shortcut, Thoughtful e
organisation

4. Intentional construct Precontemplation, Potentially influenced by GS and the
Contemplation, Action organisation

5. Technologyconstruct Confidence on théechnolog; | Potentially influenced by GS and the
Familiarisation organisation

Information on the constructs will be provided to theesmodel (input) so that the model can
indicate, which persuasion and incentivisation strategies (output) can be applied wtigla
likelihood of successful behavioural changevo types of behavioural change are taken into
consideration:
1. Longterm behavioural change policy: Provides directions orhow we can change
U%O0}C [ Jvs v3]lve 8}A E « v EPC ((ltie)l This mak he E

~ %0 C

}u%e0]eZ C ]J]& S ]Jv(op v }v §Z U%o}C <[ Jvs v8]}v o

10 This grouping into constructs takes into account (but does not fully align with) an internal working document produced by
h h~dK S§]S0 Z& S}EEWWHSIE «u *S]}vv JE S} v oCe ]Jv tWd " o[X dZ (1v1s]iv v
further discussed within the GS consortium and be updated in the next versions of D4.4 (for instance constructs nr 3t 4 may
merged). The same applies fiie variables that define each construct.

Dissemination Level: PU 08X & Z,}oedmbilelto increase eceaawareness of users in public spages 41

VU



The Project is funded
by the European Union

indirectly through workplace influence, technology and automati@g. GreenSowdd
devices) etc
2. Shortterm behavioural change policylt answers asd which persuasion strategy is the
most appropriate (more likely) to induce the desired immediate behavi@arrective
action). Such interventions are most likely to apply nudges.
In both policy contexts the soceconomic model may operatéas follows:

STEP 1 STEP 2 STEP 3

Calculation of the Likelihood Indicator
for a Successful Change in Behaviour
(LISCB)

Calculation of the Construct Likelihood »

factors (variables) and persuasion Matrixes (CLMs)

Calculation of correlations between s-e I
strategies (PS)

Variable; level Construct; level User level

As an output it willprovide for each userand for each persuasion stratedi?S)the likelihood
indicatorfor a successful change behawit? (USCB) d Z]+ Z P Pi@lidatasis[calculated as the
weighted sum of the Construct Likelihood Matrix (CLd)all five (5) constructs

a
E2 5FDA Li :9(23H%. /3
Va3
Where:
9( A t JPZS & S}E (}E& & Bs theesudBherf Zhe construct and takes values
from 1 to n (5 in this case))
% . Iyis the matrix that provides thelikelihood of a successful change behaurofor each

persuasion strategf% 2 ¥ (}E }veHBEU & Z}Av v §Z (}Eupo o}AW

% 2 3

% 2 5

% . IgL p%2§p
a

% 2 5

y = 1 up to k, wher& =the number of pe&suasion strategs

" This a preliminary design of the model. It may undergo substantial change as a result of the completion of the prescriptive
analysis of all questionnaires, new findings coming from D4.2 and D4.3, as wellsisndaeiken by the GS consortium.

/v ( 882 Zo]l 0]Z}} }( *pu ee(po Z AJ}JHE 0 Z VP [ }EE *%}v » 8} 8Z oik o }( u}s]A
responders (with the same profile) have declared.

3The abbreviation o€LPS corresponds: t6onstruct Likelihood Persuasion Strategy
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At construct level % 2 Fis calculated athe product of the Variable Likelihood Matres (VLM).
That is for each variabl& (j[takes values from 1 to nof construct Z e likelihood of a successful
change behaviour fopersuasion strategy(VLPS)Z Gjill be provided (as an output of the
prescriptive analysis of all questionnaires). )

a

E% s MA%2F L N :8./y;

Y@s
Based on the above formula, the variables that belong to the s&gghave the same weighted
factor.

The Variable Likelihood Matrix (VLMkesthe following form:

8.25
8.25n
8./yL: 8.25Y
P g P
8.25

The abovementioned genericesmodel is preliminary and it may undergo joraadjustments(for
instance currently it does not provide for satiprovement) possibly in its structure and definitely

in the constructs and related variables. The selection of the appropriate variables will be made on
the basis of the results of thprescriptive analysis. An initial analysis is performed in the next
subsection (i.e. 5.2), where correlations betweea factors (variables) and persuasion strategies
are examined. The aim is to identify those variables that are strongly correlatediypbsior
negatively) withone or more persuasion strategies. This is currently performed (v1 of D4.4) to a
limited extent and thus the results of the analysis can only provide some indications for only a few
variables. The complete analysis of the fulladaéts (all available sites) will be included in v2 of the
deliverable.

5.2 Prescriptiveanalysis of questionnaire results

The prescriptive analysis of the questionnaire results aims at identifying and quantifying
correlations between socteconomic factorand persuasion strategies

To do so and facilitate the process, we have initially tried to redneenumber of(subjjuestions
(variable$®). This process has been carried out for similar variakbtes thus they were grouped in
order to reduce the volumef variables and to allow a dimensionality reduction of the system.

Then the prescriptive analysis has been performed on the reduced number of variables.

“dz § ®u zZA E] o [ Jv §Z]e epu ¢ S]}v Jgqupstionssgf thee q@EStionSatresy whereas in the previous one it
is used as a synonym to the seeiconomic factors.
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5.2.1 Preprocessing of questionnaires

dZ S Zv]<yg pHe Jv SZ]e ¢S P ] Z( S}dady approfliale fof andlypingagheES] po
complex and multidimensional relationship patterns encountered in qualitative questionnaires.
Factor analysis can be applied to examine the underlying patterns for a large number of variables

to identify the smallest numér of common factors that best explain or account for the
correlations among the variables. In other words, factor analysis can be used to specify whether
the information can be condensed or summarized in a smaller set of factors. In order to determine
whether the partial correlation of the variables was small, Kaldeyer-Olkin (KMO) measure was

used.

From the construction of the questionnaire, it was assumed that questid@r&sWould you be
personally motivated to improve your energglated behaviourn the following casesfand 4.3
What type of information and/or support would you find useful to receive so that yourogmnove
CIHE Vv EPC % ré@dri¢i to waydo¥Zmotivating workers.

For facilitating the analysishé 21 subquestionsincluded in 4.2 & 4.3vere groupedas follows:
The firstapproachwas a qualitativeone and similar subgquestionswere grouped into 6 groupsf
persuasion/ motivation strategies-or example, the variables V4, V7, V10, V17 \W&t@ grouped
into a new variable deed Reerpressure] Based on the same rationale other variables that could
be grouped together were also identified and, thus, fbbowing groups (variables) were created:
Bppraisal PReerpressure] Zonvenience & Flexibilify Rewardd Zrust & \alidity[and 3Belf
assessment On the other handas a second approach, we have appl@dster analysis. In
particular, we have used SPSS Factor Andlysistermine whether the partial correlation of the
variables was small, Kaiskleyer-Olkin (KMO) masure was usedAs a result othis analysis 6
clusters have been create€luster 1, Cluster 2, Cluster 3, Cluster 4, Cluster 5 and Clyster6
example, the variables9y V19, V20, V21, V2 are grouped into aZluster 1] We noticed that there
are smdl and large differencebetween theresults of these two approaches (qualitative grouping
and clustering) More specifically, the group€lustersand therespectiveindependentvariables

are listedbelow.
Table6: Dependent and ldependent Variables

Independent VariablesSociedemographiegeographic Factors

Age (V9I7)

Gender (V98)

Education (V100)

City (V102_new)

Work Culture (V91)

Number of colleagues (V93)

Satisfied with thermal comfort at workplace (V109 _Thermal Comfort)
Dependent Variables

Qualitative groups Clustersfrom Factor analysis
Appraisal (V104) Cluster 1 (V112)
Peer pressure (V105) Cluster 2 (V113)
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Convenience & flexibility (V106) Cluster 3 (V114)
Rewards (V6) Cluster 4 (V115)
Trust & validity (V107) Cluger 5 (V116)
Seltassessment (V108) Cluster 6 (V117)

The variables (suQuestions of 4.2 and 4.3 questions of the English questionnaire) are grouped as
follows:
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5.2.2 Analysis of Variance

X 2 independent ftiest Samplest Mann Whitney
Since the data @es not follow a normal distribution, the MaAWhitney parameter control for
data clustering into 2 group¥heMann Whitney Ttest controls will be used to determine whether
the two-dimensional quality variables of the dataset (Gender (V98)Ramilystatus (V99) affect
the dependent variables that are the grouped variablEse ManaWhitney test is an alternative
for the independent sample&-test when the assumptions required by the latter aren't met by the
data. The MantWhitney test is also known dabke Wilcoxon test for independent sampleshich
shouldn't be confused with the Wilcoxon signeahks test for related sampledMann-Whitney U
and Wilcoxon Ware our test statistics; they summarize the difference in mearkrmumbers in a
single numberThe MannWhitney test is used to compare differences between two independent
groups when the dependent variable is either ordinal or continuous, but not normally distributed.
We will consider whether there is a significant correlation of the -tmay variabés on the
dependent variables-or example, we could use the Makivhitney U test to understand whether
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attitudes towards energy consumption, where attitudes are measured on an ordinal scale, differ
based on gender of family. So, thesearch question is véther men and women judgBersuasion
Strategiesimilarly. For eacRersuasion Strateggeparatelythe null hypothesis is:

HO:the meanPersuasion Strategies of men and women are equal

From the Table 7, we observed that,they dl lead to the same conclusion if we follow the
convention ofretaining the null hypothesis if pG:05:

Both men and women respond equally to Persuasion Strategies
Thus, he populations of men and womemrspondsimilarly.

Table7: MannWhitney T-test of Gender

Null Hypothesis Test Summary: Gender vs PS
Null Hypothesis: The distribution of PS group 'X' is the same across categories of Gender

PS group vs . - PSClustervs . -
SE variable Sig. Decision SE variable Sig. Decision
Appraisal' vs Retain the null | Cluster 1 vs Retain the null

1 ‘Gender’ 0 hypothesis ‘Gender’ ez hypothesis
Peer Pressure' vs Retain the null | Cluster 2 vs Retain the null

2 ‘Gender’ 0.227 hypothesis ‘Gender’ 0.867 hypothesis
Convenience' vs Retain the null | Cluster 3 vs Retain the null

e ‘Gender’ DSl hypothesis ‘Gender’ Uz hypothesis
4| Trust vs 'Gender'| 0.404 Retain th_e null ICIuster fl VS 0087 Retain thg null

hypothesis Gender hypothesis
5 SeltAssessment' 01 Retain the null | Cluster 5 vs 0.82 Retain the null

vs 'Gender’ ' hypothesis ‘Gender’ ' hypothesis
Rewards' vs Retain the null | Cluster 6 vs Retain the null

g ‘Gender’ 0.238 hypothesis ‘Gender’ 0.386 hypothesis

Test: IndependenSamples ManiWhitney U Test
The significance level is .05

On the other handthe research question is whether men and women judRgrsuasion Strategies
similarly. For eacRersuasion Strateggeparatelythe null hypothesis is:
HO:the meanPersuasion Strategies of people with children and people without childeeggagl
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From the Table 8, we observed that,they all lead to the same conclusion if we follow the
convention ofretaining the null hypothesis if p&05:

Both people with children and people without childrerespond equally tdPersuasion Strategies
Otherwise if we follow the convention ofejecting the null hypothesis if pG05:

Peoplewith childrenrespond the Appraisal Persuasion Strategy more favourably tipaople
without children (p=0.007)

The pvalue of 0.007ndicatesa probability of7 in 1,000: if the populations gfeople with children
and people without childremespondthis Persuasion Strategy similarly, then wevbea7 in 1,000
chance of finding the large difference we observe in our sample

Peoplewith childrenrespond the Peer_Pressure Strategy more favourably tipgople without

children(p=0.028)
The pvalue of 0.028indicates a probability o28 in 1,000: if the populations opeople with
children and people without childrerespondthis Persuasion Strategsimilarly, then we hee a28
in 1,000 chance of finding the large difference we observe in our sample
Peoplewith childrenrespond the Trust&Validity Persuasion Strategy more favourably than
people without children(p=0.027)
The pvalue of 0.027indicatesa probability of27 in 1,000: if the populations opeople with
children and people without childrerespondthis Persuasion Strategy similarly, then wevha27
in 1,000 chance of finding the large difference we observe in our sample
Peoplewith childrenrespond the Rewards Persuasion Strategy more favourably thaople
without children (p=0.010)

The pvalue of 0.010indicates a probability oflO in 1,000: if the populations opeople with
children and people without childrerespondthis Persuasion $ategy similarly, then we ha al0
in 1,000 chance of finding the large difference we observe in our sample

The other twoPersuasion Strategig€onvenience_Flexibility and Self Assessmaidthot show a
Family Status differenceThus, he populationsof People with childrenand people without
children respondt similarly afer all.

In addition,From the samelable8, we observed thatthey all lead to the same conclusion if we
follow the convention ofetaining the null hypthesis if p <0.05:
Both people with children and people without childremespond equally to Persuasion Strategies
Otherwise if we follow the convention ofejecting the null hypothesis if pG05:
Peoplewith childrenrespond the Cluster_4 Persuasi&trategy more favourably thameople
without children (p=0.001)
The pvalue of 0.00lindicates a probability of in 1,000: if the populations gfeople with children
and people without childremespondthis Persuasion Strategy similarly, then wevbal in 1,000
chance of finding the large difference we observe in our sample
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Table8: Mann-Whitney Ftest of Family

Null Hypothesis Test Summary: Famdfatusvs PS
Null Hypothesis: The distribution of PS graugluster'x' is thesame across categories of Family.
PS group vs . - PSclustervs . -
SE variable Sig. Decision SE variable Sig. Decision
. S , Reject the null| Cluster 1 vs Retain the null
1 Appraisal vs 'Children'| 0.007 hypothesis ‘Children' 0.843 hypothesis
Peer_Pressure vs Reject the null| Cluste 2 vs Retain the null
& '‘Children’ 0.028 hypothesis 'Children’ 0.674 hypothesis
Convenience_Flexibilit Retain the null| Cluster 3 vs Retain the null
€ vs 'Children' 0.404 hypothesis ‘children’ 0.973 hypothesis
Trust_validity vs Reject the null| Cluster 4 vs Reject the null
4 '‘Children’ 0.027 hypothesis 'Children’ 0.001 hypothesis
Self Aassessment vs Retain the null| Cluster 5 vs Retain the null
> ‘Children’ 0.456 hypothesis. '‘Children’ 0.061 hypothesis.
6 Rewards vs '‘Children’' | 0.01 REESH thg null 'Clu_ster 6, Vs 0.813 Retain th? null
hypothesis. Children hypothesis.
Test: IndependenSamples ManiWhitney U Test
The significance level is .05

x Kruskal Wallis Tests Non-parametric equivalent to ANOVA
The KruskaWallis test is an adtrnative for a onevay ANOVA if the assumptions of the latter are
violated. As it can be seen in the descriptive analysisAppendix 2- Descriptive Statistics for all
variableg, there is both a great heterogeneity of variance and, in some but not allpgrayreat
skewness. In this case, a aparametric analysis is indicate@ihus, ve use K Independent Samples
1( A Ju% E T }E uUlE PE}IU%e }(% v eXSdZ C pE INE PE}Y %o
overlap. Our test statistie]v JEE& S0C o -du & N ZEisMbivh as Kruskdlallis
H. A larger value indicates largeffdiences between the groups weeacomparing.
Since categorical variables consist of more than 2 cla@sesAge_Group, Education, Working
Conditions in Summer Season, Wdulture, Number of Colleagues) will be checked whether
they affect the dependent variable through the control with thanidependent Samples. These
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tests are performed to consider the dependent Clusters Variables being affected by the Quality
Variabks of dataset.
Our data contais the result of a small experiment regardimpsitive attitude towards energy
consumption. These were divided into6 groups: strongly motivated, motivated, neutral,
demotivated, strongly demotivated and not applicablénebasicresearchquestionis:

Doesthe average positive attitudes towards energy consumption depend on the Persuasion

Strategies to which people were assigned?

That is, we'll test ifive means-each calculated on a different group of peopdee equal. The wst
likely test for this scenario is a omeay ANOVA but using it requires some assumptidh&basic
checkshave shown that these assumptions are not besagjsfiedby the data athand.Well, a test
that was designed for precisely this situation is KnaskatWallis test which does naequire these

assumptions
Table9: Kruskal Wallis H Test of Age_Group

Null Hypothesis Test Summary: Age_Group vs PS
Null Hypothesis: The distribution of PS graugluster'x’ is the same acrossmtegories of Age_Group
PS group vs . - PSclustervs . -
SE variable Sig. Decision SE variable Sig. Decision
Appraisal vs Retain the null | Cluster 1 vs Retain the null

1 '‘Age_Group' L hypothesis. '‘Age_Group' thtls hypothesis.

5 IPeer_Presslure Vs 0.001 Reject th(_a null 'Cluster 2 Vs. 0239 Retain thg null
Age Group hypothesis. Age_Group hypothesis.

3 Convenience_Flexibilit 0101 Retain the null | Cluster 3 vs 0.041 Reject the null
vs 'Age_Group' ' hypothesis. '‘Age_Group' ' hypothesis.
Trust_validity vs Retain the null | Cluster 4 vs Retain the null

4 '‘Age_Group' 0.187 hypothesis. '‘Age_Group' 0.373 hypothesis.

5 Self_Aassessment vs 0017 Reject the null | Cluster 5 vs 0.043 Reject the null
'‘Age_Group' ' hypothesis. '‘Age_Group' ' hypothesis.
Rewards vs Reject the null | Cluster 6 vs Retain the null

€ '‘Age_Grap' 0.007 hypothesis. '‘Age_Group' 0.471 hypothesis.

Test: IndependenSamples KruskaWallis Test
The significance level is .05
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The first Kindependent Samples test was performedtween the dependent varibles that are

the Persuasion Strategy groups aAge Group Thetest statistic-]v }JEE So0C o -0 o N
e B O Giskowvh aKruskatWallis H A larger value indicates larger differences between
the groups weare comparing. FothesegroupsChi "<y s 17.177.

Asymp. Sigs the pvalue based on our clsiquare approximationindicatively, we have examined

the first group.Thefirst value of 0.89 basically means there & 18.9% chance of finding our
sample results iAppraisal Persuasionrdtegydoesnot have any effect in the population at large.

So if Appraisal Persuasion Strategpes nothing whatsoever, we have a faiB.&%) chance of
finding such minor positive attitudes towards energy consumption differences just because of
random sanpling. If p > 0.05, we usually conclude that our differences are not statistically
significant.

The official way for reporting our test results includes ourstfuare value, df and p as in this study
did not demonstrate any effect froAppraisal Persuian StrategyU?(3) = 4.782 p = 0.89.

MVV[e %0}eS Z} S ¢S & E E] }usS }v Z % |E }( PE}Uu%oeX =« u
out, SPSS makes an adjustment to theapue. The Bonferroni adjustment is to multiply each

MV V[evalde by the ttal number of tests being carried out. The pairwise comparisons page
below shows the results of the DusBonferroni tests on each pair of groups.

A KruskaWallis test provided very strong evidence of a difference (p <4).bétween the mean

ranks of ato 3 }v % JE }( PE}p%o*X pvV[e % JEA]e Sixqmns Af E Eda
groups. There was very strong evidence (p <4.@@djusted using the Bonferroni correction) of a
difference between theAgegroup 21-40 yearsand Age Group 531 yearsThe same we observed
betweenthe Agegroup41-52 yearsand Age Group 531 years, lhere was very strong evidence (p

< 0.2, adjusted ging the Bonferroni correctionYhere was no evidence of a difference between

the other pairs.
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The second-indepencent Samples test was performéxktweenthe dependent variables that are

the Persuasion Strategy groups
and Education Thetest statistic
-lv }EE SoC o o
Aep E O G i WOWNn as
KruskatWallis H A larger value
indicates larger differences
between the groups weare
comparing. Fothese data it is
roughly8.609

Asymp. Sigs the pvalue based
on our chisquare
approximation. The second
value of 0.726basically means
there is a 72.6% chance of
finding our sample results if
Peer_Pressure Peasuasion
Strategy does not have any
effect in the population at
large. So if Peer_Pressure
Persuasion  Strategy does
nothing whatsoever, we have a
fair (72.60) chance of finding
such minor positive attitudes
towards energy consumption
differences just becae of

random sampling. If p > 0.05, we usually conclude that our differences are not statistically

significant.

The official way for reporting our test results includes ourstfuare value, df and p as in this study
did not demonstrate any effect frorAppraisal Persuasion Strategf(3) = 1.314 p = 0726.

/\Z]
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Null Hypothesis Test Summarigducationvs PS
Null Hypothesis: The distribution of PS graugluster'x' is the same across categoriesEducation’
gzg\r/g:iz\l;fe Sig. Decision ';Sél\lj::gglz Sg. Decision
. , . Retain the null| Cluster 1 vs Retain the null
Appraisal vs 'Educatiof 0.893 hypothesis. ‘Education’ 0.996 hypothesis.
Peer_Pressure vs 0.726 Retain the null| Cluster 2 vs 0.757 Retain the null
'‘Education’ ' hypothesis. '‘Education’ ' hypothess.
Convenience_Flexibilit 0.565 Retain the null| Cluster 3 vs 0013 Reject the null
vs 'Education’ ' hypothesis. '‘Education’ ' hypothesis.
Trust_validity vs 0.176 Retain the null| Cluster 4 vs 0898 Retain the null
'‘Education’ ' hypothesis. '‘Education’ ' hypathesis.
Self_Aassessment vs 0.035 Reject the null| Cluster 5 vs 0175 Retain the null
'Education’ ' hypothesis. '‘Education’ ' hypothesis.
Rewards vs 'Education 0.297 Retain th_e null lCIuster'G V.S 0.499 Retain th_e null
hypothesis. Education hypothesis.
Test: IndependenSamples KruskaWallis Test
The significance level is .05

MVV[e %}eS Z} § ¢S« & E E] }us }tv Z % J]E& }( PE}H% X
out, SPSS makes an adjustment to theajue. The Bonferroni adjustment is touttiply each

MV V[evalde by the total number of tests being carried out. The pairwise comparisons page
below shows the results of the DusBonferroni tests on each pair of groups.

Consequentlyin the nexttable we observe the results from thkindependent Samples test
between Work_Cultureand Persuasion Strategie8symp. Sigis the pvalue based on our chi
square approximation. Thihird value of 0.18basically means there &18.76 chance of finding
our sample results i€onvenience & Flexibilityersuasion Strategyoesnot have any effect in the
population at large. So {Lonvenience & Flexibilityersuasion Strategyoes nothing whatsoever,
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we have a fairl8.7%6) chance of finding such minor positive attitudes towards energy consumption
differences just because of random sampling. If p > 0.05, we usually conclude that our differences
are not statistically significant.

The official way for reporting our test results includes ourstfuare value, df and p as in this study

did not demonstrate angffect fromAppraisal Persuasion Strateg§(4) = 6.167 p = 0187.

Null Hypothesis Test Summary: Work_Culture vs PS
Null Hypothesis: The distribution of PS graugluster'x' is the same across categories of Work_Cultd
gﬁg\gﬂg\g Sig. Decision I;SECI\IIJ::;ZGIIE Sig. Decision
Appraisal vs 0.984 Retain the null| Cluster 1 vs 0123 Retain the null
‘Work_Culture' ' hypothesis. 'Work_Culture' ' hypothesis.
Peer_Pressure vs 0.866 Retain the null| Clster 2 vs 0.094 Retain the null
‘Work_Culture' ' hypothesis. 'Work_Culture' ' hypothesis.
Convenience_Flexibilit] 0187 Retain the null| Cluster 3 vs 0.087 Retain the null
vs 'Work_Culture' ' hypothesis. 'Work_Culture' ' hypothesis.
Trust_validity vs 0586 Retain the nd | Cluster 4 vs 0.93 Retain the null
‘Work_Culture' ' hypothesis. 'Work_Culture' ' hypothesis.
Self Aassessment vs 0357 Retain the null| Cluster 5 vs 013 Retain the null
‘Work_Culture' ' hypothesis. 'Work_Culture' ' hypothesis.
Rewards vs 0.003 Reject the mll | Cluster 6 vs 0654 Retain the null
'‘Work_Culture' ' hypothesis. 'Work_Culture' ' hypothesis.
Test: IndependenSamples Krusk&Vallis Test
The significance level is .05
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MVV[e %}eS Z} S S« (E E E] }us
on each pair of groups. As multiple
tests are being camed out, SPSS
makes an adjustment to the-ypalue.
The Bonferroni adjustment is to
UMOS]% 0C Z -vajue \blys th%o
total number of tests being carried
out. The pairwise comparisons page
below shows the results of the Dunn
Bonferroni tests on each pairfo
groups.
A KruskaWallis test provided very
strong evidence of a difference (p <
0.001) between the mean ranks of at
0 ¢S }v % JE }( PE}IU%*X HVV]e
pairwise tests were carried out for the
six pairs of groups. There was very
strong evidence (p < 0.00Adjusted
using the Bonferroni correction) of a
difference between the People who
Get the job done and goal oriented
and People who Work Teamwork,
participation and sharing. There was
no evidence of a difference between
the other pairs.
Finally, the results from K-
independent Samples tesbetween
the Number of Colleagues anBersuasion Strategies, as well as the test betw&éarking
Conditions in Summer Seas@md Persuasion strategiedid not show anycorrelation on the
Persuasion strategieJ hus these tweariables danot appear Persuasion Strategies dhd results
are located imPAppendix 2.

5.2.3 Regression Analysis

Linear regression is uses an alternative wajo model the values of motivation strategies based

on their linear relationship to the extractedtent factors®. Firstly used the average mean of the
normalized motivation strategies as a dependent variable to carry out regression analysis with the

'®This is an initial attertpto apply regression analysis. It will be continued with all available questionnaire results and if no useful
outcome is coming out (e.g. a relatively reliable and accurate equation) we will abandon it. The latter is likely to appen a
number of quetionnaires is rather low (a little more than 300) for the specific method.
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most critical factors. According to the observations, the assumption of a linear relationship
between he dependent variable and the extracted critical factors was confirmed.

From theresults of the Ttest and control with the Kndependent Samples, we came up with the
following tables Table 179 and Table 18) are summarizing for each motivation strategy the
correlation significance (Positiegative, Strongpatisfactory with the other independent
variables.

Table10: Qualitative Groups and Variabldsat affect each Group

Grouped Variables Independent Variables Sig.
Appraisal Family (V99) 0.007
Peer_Pressure Family (V99) 0.028
Age_Group (V97) 0.001
Convenience & Flexibility | -- --
Rewards Family (V99) 0.010
Age_Group (V97) 0.007
Work Cultureg(V91) 0.003
Trust &Validity Family (V99) 0.027
Seltassessment Age_Group (V97) 0.017
Table11: Factor Groups and Variables that affect each Group
Grouped Variables Independent Variables Sig.
Cluster 1 -- --
Cluster 2 -- --
Clster 3 Age_Group 0.041
Education 0.013
Cluster 4 Family (V99) 0.001
Cluster 5 Age_Group (V97) 0.043
Cluster 6 -- --

Based on the above correlationse useRegression Analysis to explore the overall effect of all the
motivation strategies and theorrelated variables. Thusie reached the following two important
results

In terms of quality variables, the most effective twation strategy is based on the Rewards
strategy, since it is the only one that presents the most correlations with indepeéndgartables
and based orthe regression model, th&ewardsModel is the only one that explains the highest
percentage (40%) of the rest.

Regarding the significance of this model, from thee$t we observe that this particular model is
quite important in pedicting the variability of the dependent Rewards variable (sig <0.05). As far
as the parameters of the model are concerned, they present a signifstatisticaldifference from
zero, as a whole. Therefore, the third model is a quite good model forigired of the dependent
variable.
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Tablel2: Regression Model of Qualitative Clusters

Regression Model| Model B t Sig.
34 Model (Constant) 1.955 3.546 0.001
(Rewards) Age_Group 0.273 1.603 0.111

Family -0.456 -2.206 0.029

Theregression equation is as follows:

Rewards = 1.955 + 0.273*(AGeoup) t 0.456*(Family)
From the t coefficient of the Table, we notice that the greater positive effect on the dependent
variable is given by the independent variabdge Group This suggestthat age is positively
correlated to rewards, while people with children tend also to be more receptive to rewards
compared to people without children

5.3 GSsite-specific socieeconomic model

Sitespecific versions of GSanodel may beroduceddue tosignificant differentiations identified
during either the analysis foall questionnaires and/or the pilot testing of the model at site level.
These results will be incorporated in the current subsection in v2 and vfinal of the deliverable
respectively.

5.4 Limitations and framework conditions of the model
When applying th&sS model someone has to take into account the followmgsiderations:

- Models like the GS-a model attempt to simulate reality by simplifying complex
interactions: The proposed will covemly a limited number of -8 factors (those that
appear to be highly influential in determining enenglated behaviour and/or in
facilitating behavioural change.

- Imperfect information: Even for these factors not always will data be available and/or
acarate. For instance some of the factors may change without this change being recorded
by GS.

- Context of use: Temporary contextual factors may counteract behavioural intentions and
induce behaviours that are in conflict with the salient beliefs of theviddial. Such factors
may have an impulsive effect on enders that can temporarily alter priorities. For
instance, an unexpected and urgent wdadsk may temporarily remove energfficient
behaviour from an otherwise energy conscious employee, who tngetiotally absorbed
by the urgency of the taskn this context, the selection of the time to communicate a
message, as well as of the communication channel/ tool may play a key role for a successful
(behavioural change) outcome.

- Personalisation: Limitagns due to data privacy and ethical concemssimply lack of
mechanismsaccess to user datamay prevent personalisation of the model and of the
recommended persuasion strategies. However, in this case technology can provide
solutions, such as the usef onobile apps whereanonymity may be secured through
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cryptography technologies like Zero Knowledge PfoofThe use of mobile apps will
facilitate also monitoring of thewolving behavioual profileof the individual

Reliability/ accuracy limitationsasthe GS model will be validated in the project pilots
assuming a successful outcome,large scale testingf an extended duratiorwill be
needed in the future (posproject). To validate the mode it is necessary that a mechanism
exists to verify the outame of the persuasion strategies. Thesjuiresdata collection of a
network of diverse sensomhich add cost in the process.

Nudging: the selection/ creation of the appropriate prompts (wording) to encourage
improved indvidual energyrelated decisionss only partlycoveredin this deliverable. The
same applies on the sequence, frequency and overall context of communication with the
users This may be more relevant for the operation of the GS DSS.

Limited scopethe current model applies tpeople woking on the public buildings and not
§} ZA]]3}E ]

'y zerecknowledge proof or zertnowledge protocol is a method by which one party (the prover) can prove to another party (the

verifier) that a given statement is true, without cegying any information apart from the fact that the statement is indeed true.
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6 Conclusionand Recommendations

Initial conclusions and recommendations (under v1 of D4.4) foouthe challenges faced during
the elaboration of the deliverable, the experience gained and key fggjiras well as on
improvements that should be considered in the next versions of the deliverbduee details on
the latter are provided in the last section of the report (i.e. Section 7).

6.1 Conclusions

The socieeconomic modelling of energglated behawur of occupants in buildings of public use
involves additional challenges and complexity compare to the respective modelling of households.
In our case, occupants do not enjoy direct economic benefits from improved energy efficiency and
thus reduced energcosts. Behavioural change strategies are therefore deprived from the financial
incentives that household residents can hawaurthermore, meteringand monitoring energy
consumption at user level is typically a more complex, challenging and costly task.

Under this context, GS has built its theoretical foundations on two core behavioural change
theories: the Theory of Planned Behaviour (TPB) that is mainly used (by GS) to assess existing
behavioural intentions, as well as to improve in the meditemm behavioural intentions towards

the desired energy efficient behaviour. Nudge theory is also be adopted particularly fortehart
behavioural changé&hough not limited to shorterm).

The preliminary selection of soeexonomic factors in GS ends up wittetinitial grouping of key
( 8JE+]Jvo §P}E]e+ o]Pv A]8Z 8Z u%o0}C <[ v EPC Z Al}luE
- Demographics Age group; Gender; Family status (with or without children); Education;
Country
- Behavioural change profiteDecision making Attitudinal (Pinball, Shortcut, Thoughtful);
State of changelIntentional Profiles (Preontemplation, Contemplation, Action)
- Employment profile Type of employment (full time/ part time); Position; office level
(floor); office settings (alone, sharing witithers); presence at office (% of working time)
- Working conditions Thermal comfort;
- Work culture Organisation/ team culture
- Persuasion profile Influencer; follower

Of them, thedescriptive and prescriptivanalysis of the energy behaviour questioimeasurvey(v1l
of D4.4, covers the following: Demographics; Employment profile; Working conditions; and, Work
culture. The resultednitial GS gneric socieeconomic model is organised into five (5) constructs:

1. Demographic construct: Age group; Gendeamily status; Education

2. Employment construct: Type of employment; Position; office level; office settings; presence

at office

3. Attitudinal construct: Pinball, Shortcut, Thoughtful

4. Intentional construct: Preontemplation, Contemplation, Action

5. Technologyonstruct: Confidence on the technology; Familiarisation
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The model has been represented in mathematical formtilat assumes differences in the
weighted factors between constructs, but not between variableg factors) within the same
construct. Thiss a theoretical construction that has not be quantified and validated letvever,

the initial correlation analysis of the questionnaires has showed that similar though simpler
formulas may provide useful outcomeBhus, major adjustments may be appliedthe following
versions of D4.4 as the full questionnaire data will be integrated and the model will be used in the
GS pilots.

The potential behavioural change objectives (per pilot) remain a majatlenge for further
defining, quantifying and validaitgy the mode. For instancdiehavioural changestrategies that
aims atteams (in a multbccupant workspacesvhere personalisation of strategies may not be
feasible may end up in either oversimplified model (and therefore of low accuracy) or too complex
and impractical models wherkehaviour is the outcome of a particularly complex process that can
hardly be analysed to provide reliald@d actionablaesuts.

6.2 Recommendations

(Energyrelated) Behavioural change is a wide and quite complex and challendorgain of
research to be successfully addressed in the context of a single p(pgticularly in the context

of buildings of public ugeNot surprisingly the 2017 Nobel Laureate on economics is a behavioural
economics scientist.

At this stage (v1 ob4.4) it is too soon to generate recommendation as no quantifiednsodel
exists. Some initial recommendations will be incorporated in v2 of the deliverable and more will be
addedas the GS model will be validated in the project pilefsal).

However assuming a successful outconvee may relatively securely argue thatlarge scale
testing of an extended duration will be needed in the future (posiject)to test the validity of
the model at a broader context and under an extended period of time
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7 Towards model validation and improvement

Section 7 provides directions on hdie GS % model will be further defined (v2), improved and
validated (vfinal).

7.1 SE model evolution

The initial quantitative GS-es model for behavioural change will be incladde v2 of D4.4 as a
result of the full analysis of all collected questionnaires and the integration of the outputs of T4.2 &
T4.3. The model will be matched with tlselfeco-awareness mechanisms foreseen in GS (i.e.
GreenSoukd devices: linked devicehat interact with them and with the occupantand will be
integrated into the GS decision support system (OS&) T3.4)It will then be tested, improved

and validated during the project pilots and the new versodrihe holistic modeWill be definedm

vfinal of D4.4Also,GS plans to develop a séfiprovement mechanisrfor the model optimisation

in each pilot site (e.g. by applying unsupervised learning techniques, etc.).

7.2 Next steps
The following actions have been planned:
™ For the elaboration of & of D4.4

O Launching ossite surveys for visitors and, analysis of the responses to formulate a
simplified version of the socieconomic modelling (for the GS sites that such model
appears meaningful)

O Collection of data from the GS pilots in relation e teffectiveness of the initial version
of the model and setup the seifnprovement mechanism (machine learning techniques
will be applied and be part of the GS DSS)

O Update the new and improved version of the snodel (improvements to the generic
one andto the sitespecific modelsapplying multicriterion decision aid methods to
produce the mathematical modgl

O Enrich initial conclusions concerning the operation and added value of the propeased s
model

™ For the elaboration of vfinal of D4.4:

O Launching odine survey for building energy experts to validate the conclusions
outcome of the project pilots concerning theesmodel

O 2" update of the s model

O Final conclusions and recommendations
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Appendix1l. GreenSoul Energy BehavioQuestionnaires

Employees questionnaire

*UHHQB6RXO SURMHFW 4XHVWLRQQDLUH IRU GDWD FROOHFWLRQ RQ .
GreenSoul partners will prioritise the questions included in this version of the questionnaire based on their
importance/ value for GreenSoul. The most valuabletmuneswill be included in the final version of the

questionnaire, which will be based on existing validated questionnaires.

Scope
® Analyse clusters/ classifications of enser profiles;
(ii) Assess socieconomic factors affecting endser behaviour on ergayr use and consumption;
(iii) Assess the potential effect of behaviour change techniques arsersl

Structure:
a) Part 1: User profile
a. Socicdemographics
b. Employment profile and building use
c. Self-perception on decision making about energy
d. Energyrelated knowldge and perception of energy management in your company
e. Selfassessment of energy related attitudes and intentions
b) Part 2: User daily energyelated routine at workplace
Energy specific behaviour at workplace
. Dilemmas related to energy efficiency
c) Part 3: Disposal to influence peers or be influenced by them
d) Part 4: Persuasion
a. Predisposition to change
b. Persuasion strategies
c. Persuasion context

o o

Target groups.

End-users Energy managers
Full time employee Building/ facility manager
Part time employee Energy experts on publi
Tenant/ selemployed (a space wih the building is rented by you for se| buildings
working) Other(?)

Principal researcher/head of unit/boss

Administrative staff (including Secretaries or receptionists)
Cleaning staff

Caretaker/ concierge

Visitor

Student

Desired time to fill in: 15§
Completion: Anonymous
Indicative implementation timetable:

12/04/17: Questionnaire finalisation (doc version)
18/04/17: Deliver the questionnaire to project partners for their review and completion.
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21/04/17: Questionnaire revision to release final version.

26/04/17: Questionnaire translations, and start circulation (after Easter Holidays)
04/05/17: Feedback collection (from Spanish & Greek pilots)

20/05/17: Analysis of results
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Introductory messagefor the questionnaires- interviews

By participating in our survey you will help us understand better how human behaviour in public buildings
can affect the energy consumption. If you are a user of a public building (visitor or employee) you can fill in
the present questionnaire.

We would like to examine energglated behaviour of users (employees, visitors) of public buildings and
NOT the behaviour of the same persons at a household/ residential context.

All questionnaires are anonymised and willused for the sole purposes of research under the GreenSoul
project. If there is any question that you do not feel comfortable to reply or you do not find an appropriate
option for you answers, please leave it blank.

Part 1.a: Profile: General information - socicdemographics

- 1l.a.1 Age group: - l.a.2 Gender:
. <21 ... Female
. 22-40 ... Male
. 41-52
. 5371
. 12+
- 1l.a.3 Children - l.a.4 Education:
... Yes ... None
. No ... Highschool /secondary

. Postsecondary (nofuniversity)

. University degree (bachelor or
equivalent)

. Postgraduate (master or equivalent

. PhD degree (doctoral or equivalent

- 1l.a.5 Country: - 1.a.6 City:

. Spain ... Seville

. Greece ... Bilbao

. Austria ... Weiz

. UK ... Graz

. Other, please specify ... PileaHortiatis

... Thesaloniki

. Cambridge
. Sissex

. Other, please specify.
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Part 1.b: Profile: Employment profile and building use

- 1.b.1 Type of employment
. Full time worker
. Part time worker

- 1.b.2 Position
... Employee
.. Tenant/ selemployed(a space within the building is rented by you for-seifking)
.. Principal researcher/head of unit/boss
... Administrative staffincluding Secretaries or receptionists)
... Cleaning staff
... Caretaker/ concierge
. Visitor
... Student, Other
- 1.b.3 Which of the following best describes your office/ team/ departmentilture: (you can
check only one option)
...Teamwork, participation, sharing
...Get the job done and geatiented
...Encourage creativity, experimentation and risk taking
...Formal and hierarchical (I work on my own)
...None of them

- 1.b.4 In what floor do you work?
... Ground floor
... 1%floor
... 2floor
... 3%floor
. 4" floor+

- 1.b.5 Number of colleagues with whom you share your office worttesk (your near neighbours
not the whole office building)
... 0 (Alone)
o 122
.. 35
... 6-10
... 11-15
. 16+

- 1.b.6 In a typical day, what percentage of your working time do you spend in your office/ work
desk
... 0-20%
. 21-40%
... 41-:50%
... 51-70%
. 71%+

- 1.b.7 Are you satisfied with your thermal comfort at workplace?
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Very

. - Dissatisfieq Neutral| Satisfied Very satisfied
dissatisfied

Winter season

Summer season

Part 1.c: Seltperception on decision making about energy

- 1l.c.1 Please, read the following statements concerning decision making on enaejgted issues
and choose how often you think you apply each of &m at workplace

Never| Very | Rarely| Often| Very
rarely often

, PDNH pJRRG HQRXJKY FKRLFHVY UDWKHU
HMRSWLPLYVH feRtedthpités \

| do the same thing each time the same stimulus is applied to me in
relation to energy consumption. | do not think too much about any
decisions related to energy. | focus on doing my work and no more.

In relation to energy consumption | think about what | do and | try to
SURYLGH WKH pzZK\T D Q aidy\iy lowrbgoals) | learn/
from mistakes (mine and those of others) and | change my behavio
accordingly.

- 1l.c.2 Please, rank the next statements related to energy management at work

Strongly , Neither Strongly
di Disagree | agree or Agree
isagree disagree agree

| hardly pay attention to physical changes or
notifications at workplace that are not directly
related to my work

| prefer following my peers to take decisions

| look for data to take my everyday decisions

| prefer full system automation than taking
decisions

Prompts is what work for me to take action

, GRQTW VHH P\VHOI IROORZ
without selfreflecting in advance
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Part 1.d: Energy-related knowledge anl perception of energy management in
your organisation

- 1.d.1 Based on your knowledge, please mark from the list below, the top 3 systems that use the
most energy in the building you work:

0 ... Lights

0 ... Heating, ventilation and air conditioning systems (HVAC)
0 ... Elevators

0 ... Personal devices (Laptops, PCs and monitors)

0 ... Shared devices (e.g. printers, copiers, projectors, etc.)

o ... Small appliances (e.g. coffee makers, kettles, etc.)

o] . Data servers

- 1.d.2 Please, evaluate the following statements in relation toyocompany:

Strongly . Neither Strongly
i Disagree | agree or Agree
isagree disagree agree

Every individual and organisation must do their
share in improving energy efficiency

Our organisation cannot do much for better ener
efficiency

Energy efficiency has several advantages for oul
organisation

It is important to approach energy efficiency
systematically in the workplace

- 1.d.3 I wish to further contribute to energy efficiency in the building; However, in pracice
(Please, select one):
... | often neglect or do not remember it, as | am preoccupied with other work activities.
... lam not sure about what is a good energy practice so | do little or nothing.
... lamdiscouraged by the attitude of my colleaguesaaral/the management, so | do little or
nothing.
... None of the answers above apply to me.

Dissemination Level: PU 08X & Z,}oedmbilelto increase eceaawareness of users in public spages 67



The Project is funded
by the European Union

Part 1.e: Selfassessment of energy related intentions

- 1l.e.1 Please, evaluate these statements:

Strongly
disagree

Strongly

Disagree| Neutral | Agree Agree

| amactually changing my energy intensive
habits and saving energy right now.

My behavioural choices sometimes have a
negative impact on energy efficiency
Modern science will solve our energslated
problems.

It is a waste of time thinkingos®@ut energy
savings.

| enjoy living as | please, but sometimes my
behaviours are harmful to the energy
efficiency

Sometimes | think | should cut down on my
wasteful behaviour.

| am at the stage where | should think about
being more activen reducing energy
consumption

| have just recently changed my
environmentally energy related harmful hab
I don't think | behave in ways that cause too
much harm to the energy efficiency

Trying to live in a more energy sustainable
mamer would be pointless for me

| am trying to engage in less environmentall
energyrelated harmful behaviours than | use
to.

Modern science will NOT be able to solve o
energyrelated problems

With respect to the energy efficiency, thés
no need for me to think about changing my
daily behaviours

Anyone can talk about wanting to do
something about the energy efficiency, but |
am actually doing something about it
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Part 2.a: Energy-specific behaviour at workplace

- 2.a.1 How dten do you set the heating/cooling system at your workplace®lease choose the
answer that is more applicable to you)
... Everytime | need it
.. Once a week
.. Once a month
.. Once ayear
. Never

- 2.a.2 To what temperature would you set?
7KH KHDWLQJ Z& QW AutbnvdtloR showld care about that .. , GRQTW
know
.. TKH DLU FRQGLWLRQLG@J. AutdrReiidt shaMd. ¢ake abeut thatl
GRQTW NQRZ

- 2.a.3 Lighting habits at workplace: (please choose the answer (only one) that is more applicable to

you)
| switch off or dim lights when not needed
In addition, | ensure that daylight helps keeping adegndtor illuminance (e.g. by
adjusting the blinds, curtains, etc.)
I am too busy/ preoccupied with other things to be concerned with adjusting the
lights

I do not adjust the lights. Automation technology can be used for this purpose

- 2.a.4 When you shee a space with other people in the workplace, how easy is to find a
consensus in the following(lf one does not apply for you, please leave it blank)

di\f{f?ém t Difficult Neutral Easy Very easy
Heating temperature
(winter)
Cooling temperaure
(summer)
llluminance

- 2.a.6 When do you use the stairs instead of the elevator?
Only to go downstairs
To climb one floor
To climb 2 floors or more
| always use the stairs
| always use the elevator

- 2.a.7 Printing habits:
| avoid printing when not necessary

Never ... Rarely ... Sometimes ... Often ... Always
| would accept a delay in the printing time for rargent documents if that enhances energy
efficiency

Strongly disagree... Disagree ... Neutral ... Agree ... Strongly Agree
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- D +DELWV LQ \RXU RZQ GHVN VSDFH ZLWK PRQLWRUV ODSWF

Never Rarely Sometimes| Often Always

Turn-on energy
efficient mode
Switch-off the device
when stop working
Switchoff the device
during (lunch) breaks

Part 2.b: Dilemmas related to energy efficiency

- 2.b.1In the workplace: To what extent wouldyou sacrifice your personal convenience and/or
comfort to enhance energy efficiency and hence lowering environmental impact?
0 Winter time: Would you accept a decrease in internal temperature setting?
... No, I would not compromise my comfort
... Yes, a slight deease
... Yes, a moderate decrease
... Yes, a significant decrease

o0 Summer time: Would you accept an increase in internal temperature setting?
... No, I would not compromise my comfort
... Yes, aslight increase
... Yes, a moderate increase
... Yes, a significant incres

- E 'RXOG \RX FKDQJH \RXU pGUHVV FRGHY FORWKLQJ LQVWHD
body to the indoor temperature and hence lowering environmental impact?(if one does not
apply for you, please leave it blank)
Strongly
disagree

Disagree Neutrd Agree Strongly agre

Wear lighter/ warmer clothg
indoors
Wear more casual clothing

- 2.b.3Itis warm inside the office: Would you agree on opening windows instead of using the air
conditioning when possible?
Strongly disagree ... Disagree ... Neutral ... Agree ... Strongly Agree
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Part 3: Self-evaluation about our disposal to influence peers or be influenced by
them

- 3.1 Please, evaluate these statements

Strongly
disagree

Strongly

Disagree | Neutral| Agree Agree

Suggest ways to your colleaggito act in a
more energy efficient manner

Discuss energyelated topics with your
colleagues

Provide energyelated information (e.g. gre)
literature, scientific papers, web pages, etc
to your colleagues

Give praise to your colleagués their
energy efficient behaviour

What others say bring me to rethink my
attitude towards it

| do not want to be influenced by others

Even my friends have difficulties to influen(
me

No one can tell me what to do
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Part 4: Persuasion

- 4.1 Assume that the organisation you work for has just launched an initiative to reduce energy
consumption. You can join on a voluntary basis and save energy by changing your behaviour in
line with the simple tips and instructions you receiveWhat would you do?

- 4.2 Would you be personally motivated to improve your energyelated behaviour in the
following cases?

Strpngly Motivated Neutral |Demotivatec Stror_1g|y N.Ot
motivate( demotivate{ applicable

Public (social) recognition of
your contribution to energy
savings is provided

You receive personal praise
(privately) for your
contribution to energy saving
The majority of your peers
supportenergy efficient
behaviour.

You receive energy related
information in a simple and
aesthetically appealing way
Improvement of your energy
performance entitles you to
extra perks (e.qg. flexible
working hours, skip
bureaucracy, etc.)

Your team celebrates energy
savings achieved collectively
You are able to get informati
about the people behind
energyrelated data collection
You are assisted in setting,
meeting and reviewing your
own personal energy saving
goals

Your (top) managers are alsc
committed to save energy.
You can track your own ener
performance in regime and
historically.

The overall energy saving
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Strgngly Motivated Neutral |Denotivated Stror_lgly N.Ot
motivate( demotivate{ applicable

goals are broken down into
smaller easily achievable
The feasibility of the propesl
energy savings have been
verified in other buildings
similar to your workplace
The energy related informatic
is tailored to you and you are
able to selconfigure some
parameters (e.g. data providg
frequency, etc.) according to
your preferenes.

- 4.3 What type of information and/or support would you find useful to receive so that you can
improve your energy performance? (Please, rank each of the following statements)

Not at all Not useful | Neutral | Useful Extremely
useful useful

Information on the actual effect that yo
(potential) actions may have upon the
energy consumption

Comparative assessment of your actug
energy performance compared to
benchmarks/ good practices
Comparative assessment of your energ
saving perforrance with the respective
performance of your peers (e.g.
colleagues, other visitors, etc.)
Historical comparison of your energy
performance and/or consumption.

Tips or suggestions on the energy savi
practice of the day/ week

Progress,ips and lessons learned on
specific energy saving actions perform
by other users which are similar to me
Advice and quotes from energy experts
(including external energy consultants,
energy researchers, energy agencies,
Links to explanaons about how energy
consumption is monitored and (potenti
energy savings assessed

- 4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would
be the desired frequency of them?

Strongly | Desirable| Neutal | Undesirable Strongly Not

desirable undesirable | applicable
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2-3 daily
daily

2-3 weekly
weekly
monthly

- 4.5 When is the right time for you to receive these messages/cues? In which order you would
prioritize the following? (1 for first choice, 2 for second choice, etc.)
...When | enter the building
...When | switch on my computer
...When | return from the lunch break
....KHQ , TP DERXW WR OHDYH WKH RIILFH
...Every time an inefficient energy behaviour was detected
...Please, specify.

- 4.6 What will be your response to signshiyour workplace / building you work in relation to
energy saving good practices? (e.g. the sign presented belw

Strongly agree| Agree Neutral Disagree | Strongly Disagree

They will help me to change
my energyrelated behaviour

1 http://www.recyclereminders.com/conservenergysigns
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Appendix 2 SFESS Questionnaire Data Analysis

The collection of data to be processed was done through the distribution of online questionnaires
via google, which took place in the wider region of Thessaloniki {Ribetatis and Thessaloniki)
between May and June 201To address this, 84 enerfpghaviourquestionnaires were collected.

Each questionnaire consisted of a total of 102 questions, which were measured on the basis of the
five-step Likert scale, according to which each sample is asked to select one of five giv
alternative answers depending on its eneflgghaviour In particularto facilitate calculations the
guestions have been coded and the respective mapping can be foulokindix 2 As for example,

the question 4.1 Assume that the organization you arerking for has just launched an initiative

to reduce energy consumption. You can join on a voluntary basis and save energy by changing your
behaviour in line with the simple tips and instructions you receive. What would you do?
NIEE <%}V o §} Aan@E$o on. Isitbe rest of the document, the conducted statistical
analysis is presented.

Descriptive statistics

By observing the questionnaire answers it appears that the majority of the participants were male
persons i.e. men (65.4%) vs. women (34.6)ilevthe overwhelming solar group is-2D years old.

Also, among the respondents, 41.7% hold a master's degree and a small percentage (1.19%) has
only finished high school. Finally, 58 respondents work in Thessaloniki while 26 work in Pilea
Hortiatis.
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2.1Data analysis
To obtain a better insight about the gathers questions and in order draw sufficient conclusions
from the questionnaires, the input data had to be normalized. This normalization also offers the
advantage that k variables can be controlled and there are exporting results can be safely
assessed.
Normalization was first made with the first variable concerning the work area {Roe@atis,
Thessaloniki). This was a string variable and with Automatic Recode itavaerted to numeric
with 1 = PileeHortiatis and 2 = Thessaloniki.
A preliminary assessment of the data revealed that specific gave information on issues not directly
related to dependent variables, so they were discarded. Such variables were for ex®id®®l
(1.b.1 Type of employment).

More analytically, the first major group of questions is about the Question Wauld you be
personally motivated to improve your enengtated behaviour in the following casésénd the
answers were measured on a Likscale. It consists of 13 sujuestions and as shown in the table
below most respondents would respond motivated personally to change their ehetggviour
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The second major group of questions concerns the type of information that would lead
respondents to change their energgehaviourX 7t Ztype of information and/or support would
you find useful to receive so that you can improve your energy performandéf®® group consists

of 8 subquestions, the answers were in Likert scale, and from the tablew we observe that
there was a consensus that the information given to the respondents to improve their energy
performance was useful.

The third major group of questions is related to the frequency of receiving information to adopt
energyefficient behavious. 'In the case of energy consumptitsehaviour what would be the
desired frequency?This group consists of 5 sgjuestions and, as shown in the table below, there

is a consensus that none of the respondents considers the frequency of receifongation
unwanted or unenforceable, but most respondents have indicated that it is desirable to receive
information to adopt energyefficient behavious.
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The fourth group also consists of 5 sgiestions that indicate the right moment of promptirfigr
energyefficient behaviour"When is the right time for you to receive these messages / cues? In
which order would you prioritize the following?From the table below, we note that 47 of the 84
respondents replied that the appropriate moment for protimy for energyefficient behaviouris

to receive a message each time they enter the building. The second option was then whenever an
inefficient energybehaviourwas found to be the right moment of inducement.

Finally, the last main question relates thet attitudes of respondents to markings at their
workplace to change the energy

behaviourof respondents What will

be your response to signs in your

workplace / building you work in

relation to energy saving good

practices? (eg the sign presented

below) They will help me to change

my energyrelated behaviour". From

respondents' answers, we notice that

of the 77 respondents 51 that they

would not help (disagree) to have signs at their workplace to change their ebehg@viour
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Prescriptive analysis adata

After processing the datave realized that there were variables representing a main question and
thus they were grouped in order to reduce the volume of variables and to allow a dimensionality
reduction of the system. From the construction of the gtiennaire, it was assumed that
guestions 4.2 and 4.3 referred to ways of motivating workers. Therefore, the questions of these
two questions were grouped by way of motivation. The first attempt was a qualitative analysis of
the subquestions and they wergrouped into 6 groups. For example, the variables V4, V7, V10,
V17, V20 grouped into a new variable called Raeissure. Based on the same rationale other
variables that could be grouped together were also identified and, thus, the Aygwvaisal, Peer
pressure, Convenience & Flexibility, Rewards, Trust & Validity arasSedtmenvariables were
created. On the other hand, with SPSS Factor Analysis, we explored the data again and these were
grouped into 6 groupsCluster 1, Cluster 2, Cluster 3, ClugterCluster 5and Cluster 6 For
example, the variables9y V19, V20, \21, V2 grouped into asame clustercalled Cluster 1 We
noticed that there are small and large differences in groupinvge. noticed that there are small

and large differences betweeré¢ variableswvhich they areincluded in theQualitativegroups in
comparisonto the variables that include the clusters generated by Factor analysis.

dZ 8§ Zv]<pg Hne Jv §Z]e S P ] Z( S}E Vv 0oCe]¢[X /S ]* % ES] poO
complex and multidimensional relationship petns encountered in qualitative questionnaires
Factor analysisan be applied to examine the underlying patterns for a large number of variables
to identify the smallest number of common factors that best explar account for the
correlations amongdhe variables. In other words, factor analysis can be used to specify whether
the informationcan be condensed or summarized in a smaller set of fadtoiarder to determine
whether the partial correlation of theariables was small, Kaiskteyer-Olkin (KMO)neasure was

used.

From the construction of the questionnaire, it was assumed that questions 4.2 and 4.3 referred to
ways of motivating workers. Therefore, the questions of these two questions were grouped by way
of motivation. The first attempt was a qualitative analysis of the sulestions and they were
grouped into 6 groups. For example, the variables V4, V7, V10, V17, V20 grouped into a new
variable called Pegrressure. Based on the same rationale other atalgs that could be grouped
together were also identified and, thus, the new Appraisal, Reessure, Convenience &
Flexibility, Rewards, Trust & Validity and @skessment variables were created. On the other
hand, with SPSS Factor Analysisorder © determine whether the partial correlation of the
variables was small, Kaiskleyer-Olkin (KMO) measure was usdgised on thisye explored the

data and these were grouped into 6 groups, Cluster 1, Cluster 2, Cluster 3, Cluster 4, Cluster 5 and
Cluster 6 For example, the variable®W19, V20, \21, V2 are grouped into asingle clustecalled

Cluster 1We noticed that there are small and large differenbesween the variablesvhich they

are included in theQualitative groups incomparisonto the varidles that include the clusts
generated by Factor analysidMore specifically, the groupsclusters and the respective
independent variables are listed below
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Tablel3: Dependent and Independent Variables

Sociedemographiegeographc Factors

Age (V9I7)

Gender (V98)

Education (V100)

City (V102_new)

Work Culture (V91)

Number of colleagues (V93)

Satisfied with thermal comfort at workplace (V109 Thermal_Comfort)

Dependent Variables

Qualitative groups Clustersfrom Factor analys
Appraisal (V118 Cluster 1 (V112)
Peer pressure (V1)9 Cluster 2 (V113)
Convenience & flexibility (V120 Cluster 3 (V114)
Rewards (V6) Cluster 4 (V115)
Trust & validity (V121 Cluster 5 (V116)
Selfassessment (V132 Cluster 6 (V117)
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2.2 Data analysis presentation
Normality test Hypotheses
HO:the observed distribution fits the normal distribution
H1:the observed distribution does not fit the normal distribution
If sig.< 0.05 then reject the HO because the test is significant
If there isnormality, we continue the -Test and Anova. If there is no normality, we do Non
Parametric Statistics alternatively iATESt.

2.2.1 Qualitative Data analysis presentation
Initially, the qualitative analysis of questions 4.2 and 4.3 was performed. Angotdithe
above, all depended variables (Attitudes Factors) checked before any comparison to ensure
their normal distribution. Initially, the graphical representation of the data was checked to see if
it was a normal distribution. In addition, to furthendrease the confidence of normal
distribution the quality of the data was controlled with specific quality indicators. In particular,
the KolmogorySmirnov test was performed to determine whether or not the 6 grouped
variables follow normal distribution. @/ noticed that all variables tend to follow the normal
distribution with some outlier values. Indicatively, below are the graphs that depict dependent
variables and theibehaviouragainst the normal distribution.

2.2.2 Factor analysis data gentation
Similarly, all depended variables (Attitudes Factors) checked before any comparison to ensure
their normal distribution. Initially, the graphical representation of the data was checked to see if
it was a normal distribution. In addition, to fush increase the confidence of the test, the
quality of the data was further controlled with specific indicators. In particular, the Kolmegorv
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Smirnov test was performed to determine whether or not the 6 grouped variables follow
normal distribution. We notied that all variables tend to follow normal distribution with some
outlier values except for Cluster 3 and Cluster 6.

2.3 Analysis of Variance

x 2 independent ftest Samplest Mann Whitney
Since the data does not follow a normal distribution, dann-Whitney parameter control for
data clustering into 2 groupsrhe Mann Whitney fest controls will be used to determine
whether the twodimensional quality variables of the dataset (Gender (V98) ardilystatus
(V99) affect the dependent variabldbat are the grouped variable3he ManAWhitney test is
an alternative for the independent samplégest when the assumptions required by the latter
aren't met by the data. The Manrwhitney test is also known as the Wilcoxon test for
independent sampleswhich shouldn't be confused with the Wilcoxon sigrraaiks test for
related samplesMann-Whitney U and Wilcoxon Wre our test statistics; they summarize the
difference in mean ank numbers in a single numbefhe ManAWhitney test is used to
compare diferences between two independent groups when the dependent variable is either
ordinal or continuous, but not normally distributedVe will consider whether there is a
significant correlation of the twavay variables on the dependent variablér example we
could use the MamWhitney U test to understand whether attitudes towards energy
consumption, where attitudes are measured on an ordinal scale, differ based on gender of
family. So, theresearch question is whether men and women judgersuasion Stragies
similarly. For eacRersuasion Strategeparatelythe null hypothesis is:
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HO:the meanPersuasion Strategies of men and women are equal

From the Table 7, we observed that,they all lead to the same conclusion if we felldhe
convention ofretaining the null hypothesis if pG:05:

Both men and women respond equally to Persuasion Strategies
Thus, he populations of men and womeespondsimilarly.

Tablel4: Mann-Whitney T-test of Gender

On the other handthe research question is whether men and women judgersuasion
Strategiesimilarly. For eacRersuasion Strateggeparatelythe null hypothesis is:

HO: the meanPersuasion Strategies of people with children and people without ahikhe
equal
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From the Table 8, we observed that,they all lead to the same conclusion if we follow the
convention ofretaining the null hypothesis if pG05:
Both people with children and people without childrerespond equallyto Persuasion
Strategies

Otherwise if we follow the convention ofejecting the null hypothesis if pG:05:

Peoplewith childrenrespond the Appraisal Persuasion Strategy more favourably tipaople
without children (p=0.007)

The pvalue of 0.007indicates a probability of7 in 1,000: if the populations gbeople with

children and people without childrerespondthis Persuasion Strategy similarly, then wevha

7in 1,000 chance of finding the large difference we observe in our sample

Peoplewith childrenrespond the Peer_Pressure Strategy more favourably tipaople

without children (p=0.028)

The pvalue of 0.028ndicates a probability o8 in 1,000: if the populations gbeople with

children and people without childrerespondthis Persuasion Stragy similarly, then we ha a

28in 1,000 chance of finding the large difference we observe in our sample

Peoplewith childrenrespond the Trust&Validity Persuasion Strategy more favourably than
people without children(p=0.027)

The pvalue of 0.027ndicates a probability o7 in 1,000: if the populations gbeople with

children and people without childrerespondthis Persuasion Strategy similarly, then wevba

27in 1,000 chance of finding the large difference we observe in our sample

Peoplewith children respond the Rewards Persuasion Strategy more favourably thaople
without children (p=0.010)

The pvalue of 0.01Gndicates a probability 010 in 1,000: if the populations gbeople with

children and people without childrerespondthis Persuasia Strategy similarly, then we fia a

10in 1,000 chance of finding the large difference we observe in our sample

The other twoPersuasion Strategie€onvenience_Flexibility and Self Assessmdid)not
show aFamily Status differencelhus, he populatons of People with childrerand people
without children respondt similarly afer all.

In addition,From the samd& able8, we observed thatthey all lead to the same conclusion if we
follow the convention ofetaining the nulhypothesis if p €.05:
Both people with children and people without childremespond equally to Persuasion
Strategies
Otherwise if we follow the convention ofejecting the null hypothesis if pG:05:
Peoplewith childrenrespond the Cluster_4 Persuas Strategy more favourably thapeople
without children (p=0.001)
The pvalue of 0.00lindicates a probability ol in 1,000: if the populations obeople with
children and people without childrerespondthis Persuasion Strategy similarly, then wevba
1in 1,000 chance of finding the large difference we observe in our sample
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Table15: Mann-Whitney Ftest of Family

x Kruskal Wallis Tests Non-parametric equivalent tcANOVA

The KruskaWallis test is an alternative for ane-way ANOVA if the assumptions of the latter
are violated.As you can seén descriptive analysisthere is both a great heterogeneity of
variance and, in some but not all groups, great skewness. In this case;parametric analysis
is indicated.Thus, we useK Independent Samples if we compare 3 or more groups of cases.
dz ¢ & ~]v % v VS _ He JUE PE}U% e }v-ikopActElabélek KuE 3

o N 2kpn E _  Gis’kwown as KruskadWallis H. A larger value indicates largdferences
between the groups we're comparing.
Since categorical variables consist of more than 2 clagsesAge_Group, Education, Working
Conditions in Summer Season, Work Culture, Number of Colleagues) be checked whether
they affect the d@endent variable through the control with theiKdependent Samples. These
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tests are performed to consider the dependent Clusters Variables being affected by the Quality
Variables of dataset.
Our data contain the result of a small experiment regardwogtive attitude towards energy
consumption. These were divided int® groups: strongly motivated, motivated, neutral,
demotivated, strongly demotivated and not applicablénebasicresearchquestionis:

Doesthe average positive attitudes towards energy ssumption depend on the Persuasion

Strategies to which people were assigned?

That is, we'll test ifive means-each calculated on a different group of peopéee equal. The
most likely test for this scenario is a em&y ANOVA but using it requires som&sumptions.
The basiccheckshave shown that these assumptions are not begajisfiedby the data at
hand.Well, a test that was designed for precisely this situation is theské&t\Wallis test which
does notrequire these assumptions

Tablel6: Kruskal Wallis H Test of Age_Group
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The first Kindependent Samples test was performbditweenthe dependent variables that are
the Persuasion Strategy groups aAde_Group Thetest statistic-]v }JEE& So0C o -0
Aen & _SPSSIis known asKruskatWallis H A largervalue indicates larger differences

SA v 3Z PE}Iu%* A E }Ju% E]JVRRXKIE i ORXEPD%oe * Z]
Asymp. Sig. is the-yalue based on our clsiquare approximation. Indicatively, we examinated
the first group. The first value of 0.189 basically means theeel&9% chance of finding our
sample results iAppraisal Persuasion Stratedgesnot have any effect in the population at
large. So ifAppraisal Persuasion Strategpes nothing whatsoevenve have a fair (8.9%)
chance of finding such minor positive attitudes towards energy consumption differences just
because of random sampling. If p > 0.05, we usually conclude that our differences are not
statistically significant.
The official way foreporting our test results includes our efguare value, df and p as in this
study did not demonstrate any effect froMppraisal Persuasion Strategy(3) = 4.782, p =
0.189.

HVV[e %}*S Z} S oS¢ & EE&] }usS }tv Z % J]E& }( PE}Iu%oeX
out, SPSS makes an adjustment to theapue. The Bonferroni adjustment is to multiply each

LV V [evalide by the total numbeof tests being carried out. The pairwise comparisons page
below shows the results of the DusBonferroni tests on
each pair of groups.
A KruskaWallis test provided very strong evidence of|a
difference (p < 0.00) between the mean ranks of at least
onep JE }( PE}U%o*X pVV[e % JEA]e | ¢S« A E EE] s
for the sixpairs of groups. There was very strong evidence
(p < 0.0@, adjusted using the Bonferroni correction) of |a
difference between theAge group 21-40 yearsand Age
Group 5371 years The same webserved betweerthe
Agegroup41-52 yearsand Age Group 531 years, lhere
was very strong evidence (p < 82) adjusted sing the
Bonferroni correction) There was no evidence of a
difference between the other pairs.

\"ZA)
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The second-independent Samplesst was performedetweenthe dependent variables that

are the Persuasion Strategy groups d&utlication Thetest statistic-]v }JEE S0C o -0 o« N
ANepg & 0 Gistéavin asKruskatWallis H A larger value indicates larger differences

between the PE}u% e+ A & Ju% E]JVPX &}EUSE « PEIXH S ~<Z] § o0
below).

Asymp. Sig. is the-yalue based on our clsquare approximation. The second value of 0.726
basically means there is a 72.6% chance of finding our sample results if fssur®
PersuasiorStrategydoes not have any effect in the population at large. Sd>der_Pressure
Persuasion Strateggoes nothing whatsoever, we have a fai2(6%) chance of finding such

minor positive attitudes towards energy consumption differengast because of random

sampling. If p > 0.05, we usually conclude that our differences are not statistically significant.

The official way for reporting our test results includes ourstjuare value, df and p as in this

study did not demonstrate any effe from Appraisal Persuasion Strategy(3) = 1.314, p =

0.726.
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HVV[e %}eS Z} S S & EE&] }uS }tv Z % J]E& }( PE}u%oeX
out, SPSS makes an adjustment to theafue. The Bonferroni adjustment is to multiply each

UV Vv [evalide by the total nmber of tests being carried out. The pairwise comparisons page
below shows the results of the DusBonferroni tests on each pair of groups.

Consequentlyjn the nexttable we observe the results from the€independent Samples test
betweenWork_Cultureand Persuasion Strategiedsymp. Sigis the pvalue based on our chi
square approximation. Théhird value of 0.187basically means there ia 18.%% chance of
finding our sample results {£onvenience & Flexibilityersuasion Strateggoesnot have any
effect in the population at large. So €onvenience & FlexibilitiPersuasion Strateggoes
nothing whatsoever, we have a fait8.7”0) chance of finding such minor positive attitudes
towards energy consumption differences just because of random sampling>I1005, we
usually conclude that our differences are not statistically significant.

The official way for reporting our test results includes ourstjuare value, df and p as in this
study did not demonstrate any effect fromppraisal Persuasion Strategi(4) = 6.167, p =
0.187.
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HVV[e %o}eS Z} § S« (& E E] FHS Vv Z % & }(
groups. As multiple tests are being carried out, SPSS
makes an adjustment to the-yalue. The Bonferroni
igeSu vS ]e 8} upoS]% 0Gvaluedy thev[e %o
total number of tests being carried out. The pairwise
comparisons page below shows the results of the Dunn
Bonferroni tests on each pair of groups.
A KruskaWallis test provided very strong evidence of|a
difference (p < 0.001) between the mean ranks of |at
leasS }v % ]E }( PE}u%eX HpVV[e %o JEA]e § 5« A E
carried out for the six pairs of groups. There was very
strong evidence (p < 0.001, adjusted using the
Bonferroni correction) of a difference between the
People who Get the job done and goal oriented and
Pegle who Work Teamwork, participation and sharing.
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There was no evidence of a difference between the other pairs.

Consequentlyjn the nexttable we observe the results from th¢independent Samples test
betweenNumber of Colleagueand Persuasion Strategs

From theabovetable we observe that th&-independent Samples tesietween theNumber of
Colleaguesind Persuasion Strategidssvene's Test revealed a significant difference X€ig5)
between the dispersions of the2 samples, sthe zerohypothesis applies. Thus, tidumber of
Colleaguesloes not appeaPersuasiorStrategies.

Thelast check wathe K-independent Samples testetween theWorking Conditions in Summer
Seasorand all Persuasion Strategidsvene's Test revealed a significdifterence (sig> 0.05)
between the dispersions of th&2 samples, sdhe zero hypothesis applies. Thus, téorking
Conditions in Summer Seastoes not appeaPersuasiorbtrategies.
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Linear Regression
From the results of the-fest and contrd with the kindependent Samples, we came up with
the following tableqTable17 and Table18) are summarizing for each ntivation strategythe
correlation significance (Rdive-Negative, Strongatisfactory) with the other independent
variables.

Tablel7: Qualitative Groups and Variables that affect each Group

Grouped Variables Independent Variables Sig.
Appraisal Family (V99) 0.007
Family (V99) 0.028
Flesf_Fieesine Age_Group (V97) 0.001
Convenience & Flexibility | -- --
Family (V99) 0.010
Rewards Age_Group (V97) 0.007
Work Culture (V91) 0.003
Trust &Validity Family (V99) 0.027
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| Selfassessment | Age_Group (V97) | 0.017

Tablel8: Factor Groups and Variables that affect each Group

Grouped Variables Independent Variables Sig.
Cluster 1 -- --
Cluster 2 -- --
Age_Group 0.041
Cluster 3 Education 0.013
Cluster 4 Family (V99) 0.001
Cluster 5 Age_Group (V97) 0.043
Cluster6 -- --

Based on the above correlationse useRegression Analysis to explore the overall effect of all
the motivation strategies and the correlated variables. Thus, reached the following two
important results

In terms of quality variables, the mosffective mdivation strategy is based on the Rewards
strategy, since it is the only one that presents the most correlations with independent variables
and based orthe regression model, thRewarddModelis the only one that explains the highest
percentage (40%) of the rest.

Regarding the significance of this model, from the$t we observe that this particular model is
quite important in predicting the variability of the dependent Rewards variable (sig <0.05). As
far as the parameters of the model amoncerned, they present a significastatistical
difference from zero, as a whole. Therefore, the third model is a quite good model for
prediction of the dependent variable.

Tablel19: Regression Model of Qualitative Clusters

Regresion Model | Model B t Sig.

31 Model (Constant) 1.955 3.546 0.001

(Rewards) Age_Group 0.273 1.603 0.111
Family -0.456 -2.206 0.029

The regression equation is as follows:

Rewards = 1.955 + 0.273*(Age_GrouP)456*(Family)
From the t coefficient ofte Table, we notice that the greater positive effect on the dependent
variable is given by the independent variallge _GroupThis suggests that age is positively
correlated to rewards, while people with children tend also to be more receptive to rewards
compared to people without children.

2.4Conclusions
It has been concludethat in both analges (Qualitative Clusters analysis and Factalysis),
the best way to motivate peopleorkingin buildings of public uses therewards strategy.
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Matching questins to variables

V1

4.1 Assume that the organisation you work for has just launched an initiative to reduce energy consumptig
can join on a voluntary basis and save energy by changing your behaviour in line with the simple tips and
instructions you eceive. What would you do?

V2

4.2 Would you be personally motivated to improve your enamggted behaviour in the following casesPublic
(social) recognition of your contribution to energy savings is provided

V3

4.2 Would you be personally motivatéol improve your energyelated behaviour in the following casesYou
receive personal praise (privately) for your contribution to energy savings

V4

4.2 Would you be personally motivated to improve your enamgjgated behaviour in the following casesPhe
majority of your peers support energy efficient behaviour

V5

4.2 Would you be personally motivated to improve your enamgjsted behaviour in the following casesYou
receive energy related information in a simple and aesthetically appealing way

V6

4.2 Would you be personally motivated to improve your enamggted behaviour in the following cases?
Improvement of your energy performance entitles you to extra perks (e.g. flexible working hours, skip
bureaucracy, etc.)

V7

4.2 Would you be persatly motivated to improve your energylated behaviour in the following casesYour
team celebrates energy savings achieved collectively

V8

4.2 Would you be personally motivated to improve your enaggted behaviour in the following casesYou
areable to get information about the people behind enenggjated data collection

V9

4.2 Would you be personally motivated to improve your enaggted behaviour in the following casesYou
are assisted in setting, meeting and reviewing your own persenargy saving goals

V10

4.2 Would you be personally motivated to improve your enemggted behaviour in the following casesYour
(top) managers are also committed to save energy

V11

4.2 Would you be personally motivated to improve your enamggted behaviour in the following cases¥ou
can track your own energy performance in rate and historically

V12

4.2 Would you be personally motivated to improve your enaggted behaviour in the following casesPhe
overall energy saving goalsedbroken down into smaller easily achievable

V13

4.2 Would you be personally motivated to improve your enaggted behaviour in the following casesPhe
feasibility of the proposed energy savings have been verified in other buildings similar tvgdqnlace

V14

4.2 Would you be personally motivated to improve your enaggted behaviour in the following casesPhe
energy related information is tailored to you and you are able toaafffigure some parameters (e.g. data
provided, frequency, etg according to your preferences

V15

4.3 What type of information and/or support would you find useful to receive so that you can improve your
energy performance?Information on the actual effect that your (potential) actions may have upon the ener
consumption

V16

4.3 What type of information and/or support would you find useful to receive so that you can improve your
energy performance?Comparative assessment of your actual energy performance compared to benchmal
good practices

V17

4.3 What tye of information and/or support would you find useful to receive so that you can improve your
energy performance?Comparative assessment of your energy saving performance with the respective
performance of your peers (e.g. colleagues, other visitors) etc

V18

4.3 What type of information and/or support would you find useful to receive so that you can improve your
energy performance?Historical comparison of your energy performance and/or consumption

V19

4.3 What type of information and/or support widiyou find useful to receive so that you can improve your
energy performance?Tips or suggestions on the energy saving practice of the day/ week

V20

4.3 What type of information and/or support would you find useful to receive so that you can imprave yo
energy performance?Progress, tips and lessons learned on specific energy saving actions performed by g
users which are similar to me

V21

4.3 What type of information and/or support would you find useful to receive so that you can improve your
energy performance? Advice and quotes from energy experts (including external energy consultants, ener
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researchers, energy agencies, etc.)

4.3 What type of information and/or support would you find useful to receive so that you can improve your

V22 enemy performance? Advice and quotes from energy experts (including external energy consultants, ener
researchers, energy agencies, etc.)
4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the d
V23 .
frequency of them?t 2-3 daily
V24 4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the d
frequency of them?t daily
V25 4.4 In case you wanted to receive messages/cues to adopt energy saving behaviminoutd be the desired
frequency of them?t 2-3 weekly
V26 4.4 In case you wanted to receive messages/cues to adopt energy saving behaviour: what would be the d
frequency of them?t weekly
V27 4.4 In case you wanted to receive messages/cues tpeioergy saving behaviour: what would be the desirec
frequency of them?t monthly
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the
V28 . S
following?- When | enter the building
V29 4.5 When is theight time for you to receive these messages/cues? In which order you would prioritize the
following?- When | switch on my computer
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the
V30 .
following?- When | return from the lunch break
4.5 When is the right time for you to receive these messages/cues? In which order you would prioritize the
V31 . Y N
following?-tZ v /[u }us 8§} o A SZ }((]
4.5 When is the right time for you to receive these segges/cues? In which order you would prioritize the
V32 . . - .
following?- Every time an inefficient energy behaviour was detected
V33 4.6 What will be your response to signs in your workplace / building you work in relation to energy saving (¢
practices? (e.ghte sign presented below ) They will help me to change my emetgted behaviour
1.c.1 Please, read the following statements concerning decision making on eakxigyl issues and choose
V34 .
how often you think you apply each of them at workplace
1.c.1 Please, read the following statements concerning decision making on eakxigg issues and choose
V35 .
how often you think you apply each of them at workplace
1.c.1 Please, read the following statements concerning decision making on @aktgy issues and choose
V36 .
how often you think you apply each of them at workplace
Va7 2.a.1 How often do you set the heating/cooling system at your workplace? (please choose the answer tha
more applicable to you)
V38 2.a.2 To what temperature would ycset?
V39 2.a.2 To what temperature would you set?
V40 2.a.3 Lighting habits at workplace: (please choose the answer (only one) that is more applicable to you)
val 2.a.4 When you share a space with other people in the workplace, how easy is tactindensus in the
following: (If one does not apply for you, please leave it blank)
Va2 2.a.4 When you share a space with other people in the workplace, how easy is to find a consensus in the
following: (If one does not apply for you, please leave ibk)a
Va3 2.a.4 When you share a space with other people in the workplace, how easy is to find a consensus in the
following: (If one does not apply for you, please leave it blank)
Va4 2.a.6 When do you use the stairs instead of the elevator?
V45 2.a.7 Pinting habits
V46 2.a.7 Printing habits
V47 IX X 0, 183 ]v CIUE JAV ol «% A13Z u}lv]3}E+U 0 %3}% }E W X }
V48 TX X8, ]38 ]v CIUE }AV | *% A13Z ulv]3}E+U 0 %3}% }E W X }
V49 2.a. 8 Habits in your own desk space with motie U 0 %S} % }E W X } CluYXM
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2.b.1 In the workplace: To what extent would you sacrifice your personal convenience and/or comfort to

V50 g . . )
enhance energy efficiency and hence lowering environmental impact?

V51 2.b.1Inthe workplapg: To what extent woulq ymcrifice your pgrsonal convenience and/or comfort to
enhance energy efficiency and hence lowering environmental impact?
IX XT t}po C}yu Z vP CluE Z & <+ } [I 0}SZ]vP ]Jves §} ue 8Z s

V52 . k . .
temperature and hencéowering environmental impact? : (If one does not apply for you, please leave it blan

V53 iIX X7 t}po Clp Z V_P Q}uCE 4 CE ee } [l 0}SZ]VvP ]Jves S} ue §.Z .S
temperature and hence lowering environmental impac{# one does not apply for you, please leave it blank)

V54 2b3ltis warm inside the office: Would you agree on opening windows instead of using the air conditionin
when possible?

V55 1.d.1 Ba;ed on your knowledge, please mark from the list belosviap 3 systems that use the most energy in
the building you work:

V56 1.d.2 Please, evaluate the following statements in relation to your organisation

V57 1.d.2 Please, evaluate the following statements in relation to your organisation

V58 1.d.2 Pleasgevaluate the following statements in relation to your organisation

V59 1.d.2 Please, evaluate the following statements in relation to your organisation

V60 1.d.3 I wish to_furt_her contribu_te to energy efficiency in the building; However, in pracRteage, select the
statement, which is most applicable to you)

V61l 1l.e.1 Please, evaluate these statements:

V62 1.e.1 Please, evaluate these statements:

V63 1.e.1 Please, evaluate these statements:

V64 1.e.1 Please, evaluate these statements:

V65 1.el Please, evaluate these statements:

V66 1l.e.1 Please, evaluate these statements:

V67 1.e.1 Please, evaluate these statements:

V68 1.e.1 Please, evaluate these statements:

V69 1.e.1 Please, evaluate these statements:

V70 1.e.1 Please, evaluate thesmtements:

V71 1l.e.1 Please, evaluate these statements:

V72 1.e.1 Please, evaluate these statements:

V73 1.e.1 Please, evaluate these statements:

V74 1.e.1 Please, evaluate these statements:

V75 1.c.2 Please, evaluate the next statements related terggp management at work

V76 1.c.2 Please, evaluate the next statements related to energy management at work

V77 1.c.2 Please, evaluate the next statements related to energy management at work

V78 1.c.2 Please, evaluate the next statements related torgmenanagement at work

V79 1.c.2 Please, evaluate the next statements related to energy management at work

V80 1.c.2 Please, evaluate the next statements related to energy management at work

V81 3.1 Please, evaluate these statements

V82 3.1 Please, aluate these statements

V83 3.1 Please, evaluate these statements

V84 3.1 Please, evaluate these statements

V85 3.1 Please, evaluate these statements

V86 3.1 Please, evaluate these statements

V87 3.1 Please, evaluate these statements

V88 3.1 Péase, evaluate these statements

V89 1.b.1 Type of employment

Vo0 1.b.2 Position
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1.b.3 Which of the following best describes your office/ team/ department culture: (you can check only ong

VoIl ;
option)

V92 1.b.4 In what floor do you work?

Vo3 1.p.5 Nurntger of colleagues with whom you share your office wddsk (your near neighbours not the whole
office building)

Vo4 1.b.6 In a typical day, what percentage of your working time do you spend in your office/deskk

V95 1.b.7 Are you satisfied with yotlrermal comfort at workplace?

V96 1.b.7 Are you satisfied with your thermal comfort at workplace?

V97 1.a.1 Age group

V98 1.a.2 Gender

V99 1.a.3 Children

V100 1.a.4 Education

V101 1.a.5 Country:

V102 1l.a.6 City
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Descriptive Statistics for all vables

Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V1- Assume that the organisation you work for hastju
launched an initiative to reduce energy consumption. Y
can join on a voluntary basis and save energy by chang
your behaviour in line with the simple tips and instructio
you receive. What would you do?

82

1

3

1.28

.614

377

2.048

.266

2.869

.526

V2- Would you be personally motivated to improve your
energyrelated behaviour in the following cases? (Public
(social) recognition of your contribution to energy saving
provided)

83

2.57

.666

444

-1.263

.264

.362

523

V3 Would you be personallyotivated to improve your
energyrelated behaviour in the following cases? (You
receive personal praise (privately) for your contribution
energy savings)

83

2.63

711

.505

-.357

.264

1.277

.523

V4 Would you be personally motivated to improve your
energyrelated behaviour in the following cases? (The
majority of your peers support energy efficient behavioy

83

2.12

q71

.595

1.422

.264

6.542

523

V5 Would you be personally motivated to improve your
energyrelated behaviour in the followingases? (You
receive energy related information in a simple and
aesthetically appealing way)

84

1.92

.698

487

115

.263

-.907

.520

V6- Would you be personally motivated to improve your
energyrelated behaviour in the following cases?
(Improvement of yar energy performance entitles you tq
extra perks (e.g. flexible working hours, skip bureaucrag
etc.))

83

1.65

1.017

1.035

2.463

.264

7.588

523

V7- Would you be personally motivated to improve your
energyrelated behaviour in the following casesfo(r
team celebrates energy savings achieved collectively)

83

2.13

1.045

1.092

1.305

.264

3.163

.523
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Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V8 Would you be personally motivated to improve your
energyrelated behaviour in the following cases? (You a
able to get information about the ped@ behind energy
related data collection)

82

1

6

2.60

.859

737

1.008

.266

4,762

.526

V9 Would you be personally motivated to improve your
energyrelated behaviour in the following cases? (You a
assisted in setting, meeting and reviewing your own
persmal energy saving goals)

81

2.20

714

.510

2.220

.267

9.727

.529

V10 Would you be personally motivated to improve you
energyrelated behaviour in the following cases? (Your
(top) managers are also committed to save energy)

83

2.20

.838

.701

.871

.264

3.630

.523

V11 Would you be personally motivated to improve you
energyrelated behaviour in the following cases? (You ¢
track your own energy performance in reaahe and
historically)

83

1.75

778

.606

2.068

.264

9.558

523

V12 Would yoube personally motivated to improve your
energyrelated behaviour in the following cases? (The
overall energy saving goals are broken down into small
easily achievable )

83

2.27

.964

.929

2.036

.264

6.419

.523

V13 Would you be personally motivated improve your
energyrelated behaviour in the following cases? (The
feasibility of the proposed energy savings have been
verified in other buildings similar to your workplace)

83

2.11

1.036

1.073

1.868

.264

5.343

523

V14 Would you be personally misated to improve your
energyrelated behaviour in the following cases? (The
energy related information is tailored to you and you are
able to selfconfigure some parameters (e.g. data provid
frequency, etc.) according to your preferences)

84

1.93

847

.718

1.599

.263

5.555

.520

V15 What type of information and/or support would you
find useful to receive so that you can improve your enet

performance? (Please, rank each of the following

83

4.10

.726

527

-1.716

.264

6.606

523
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Descriptive Statistics

Variables

N Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

statements)

V16- What type of information and/or support would you
find useful to receive so that you can improve your enel
performance? (Please, rank each of the following
statements)

82

4.02

.860

.740

-1.598

.266

4.060

.526

V17 What type of information and/osupport would you
find useful to receive so that you can improve your enel
performance? (Please, rank each of the following
statements)

83

3.69

.882

779

-.535

.264

711

523

V18 What type of information and/or support would you
find useful to reeive so that you can improve your energ
performance? (Please, rank each of the following
statements)

83

4.25

794

.630

-1.388

.264

3.130

.523

V19 What type of information and/or support would you
find useful to receive so that you can improve yeuaergy
performance? (Please, rank each of the following
statements)

83

3.96

.756

572

-.980

.264

2.413

523

V20 What type of information and/or support would you
find useful to receive so that you can improve your ene
performance? (Please, raelach of the following
statements)

82

3.85

739

.546

-1.076

.266

2.598

.526

V21 What type of information and/or support would you
find useful to receive so that you can improve your enel
performance? (Please, rank each of the following
statements)

83

3.76

919

.844

-1.045

.264

1.517

523

V22 What type of information and/or support would you
find useful to receive so that you can improve your ene
performance? (Please, rank each of the following

statements)

82

3.82

.848

719

-1.007

.266

1.864

.526

Dissemination Level: PU

0Xd Z,}oedmbilelto increase ecaawareness of users in public spages101



SR
2101110044 C5 55

<3007

The Project is funded
by the European Union

Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V23 In case you wanted to receive messages/cues to &
energy saving behaviour: what would be the desired
frequency of them? (:Bdaily)

49

1

4

3.47

.892

796

-1.464

.340

.902

.668

V24 In case you wanted to receive messages/cues to 4
energy saving behaviour: what would be the desired
frequency of them? (daily)

51

2.86

.939

.881

-321

.333

-.834

.656

V25 In case you wanted to receive messages/cues to a
energy saving behaviour: what would be the desired
frequency of them? (:3 weekly)

61

2.56

.847

717

.155

.306

-.590

.604

V26 In case you wanted to receive messages/cues to a|
energy saving behaviour: what would be the desired
frequency of them? (weekly)

75

2.01

.814

.662

.749

277

466

.548

V2T-In case you wanteddtreceive messages/cues to ad
energy saving behaviour: what would be the desired
frequency of them? (monthly)

70

2.26

.863

.745

.027

.287

- 793

.566

V28 When is the right time for you to receive these
messages/cues? In which order you would ptipei the
following? (1 for first choice, 2 for second choice, etc.)

81

3.44

1.432

2.050

-.305

.267

-1.312

.529

V29 When is the right time for you to receive these
messages/cues? In which order you would prioritize the
following? (1 for first choice? for second choice, etc.)

82

2.52

1.279

1.635

.525

.266

-.667

.526

V30 When is the right time for you to receive these
messages/cues? In which order you would prioritize the
following? (1 for first choice, 2 for second choice, etc.)

80

3.69

1.1

1.331

-.625

.269

-.389

532

V31 When is the right time for you to receive these
messages/cues? In which order you would prioritize the
following? (1 for first choice, 2 for second choice, etc.)

81

3.35

1.371

1.879

-.295

.267

-1.143

.529

V32 Whenis the right time for you to receive these
messages/cues? In which order you would prioritize the

following? (1 for first choice, 2 for second choice, etc.)

82

1.91

1.317

1.733

1.325

.266

.552

.526
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Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V33 What will be your response to signs in your wagce
/ building you work in relation to energy saving good
practices? (e.g. the sign presented below )

They will help me to change my enengtated behaviour

77

2

5

4.26

.594

.353

-.918

274

3.699

541

V34 Please, read the following statements condam
decision making on energglated issues and choose hoy
often you think you apply each of them at workplace

82

3.51

.850

722

-.967

.266

.720

.526

V35- Please, read the following statements concerning
decision making on energglated issues athchoose how
often you think you apply each of them at workplace

81

3.02

1.000

.999

-127

.267

-.247

.529

V36 Please, read the following statements concerning
decision making on energglated issues and choose hoy
often you think you apply each ttiem at workplace

81

3.58

.864

747

-.850

.267

.860

.529

V37- How often do you set the heating/cooling system &
your workplace? (please choose the answer that is mo
applicable to you)

83

1.46

l.161

1.349

2.522

.264

4.981

523

V40- Lightirng habits at workplace: (please choose the
answer (only one) that is more applicable to you)

84

1.69

791

.626

915

.263

.156

.520

V41-When you share a space with other people in the
workplace, how easy is to find a consensus in the
following: (Ifone does not apply for you, please leave it
blank)

82

3.23

1.125

1.267

-.314

.266

-.939

.526

V42-When you share a space with other people in the
workplace, how easy is to find a consensus in the
following: (If one does not apply for you, pleasededt
blank)

82

2.61

1.245

1.550

.392

.266

-1.017

.526

V43-When you share a space with other people in the
workplace, how easy is to find a consensus in the
following: (If one does not apply for you, please leave it

blank)

82

3.50

1.125

1.265

-.507

.266

-374

.526
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Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V44- When do you use the stairs instead of the elevatof

83

5

3.29

1.077

1.159

-.846

.264

-.463

.523

V45- Printing habits (I avoid printing when not necessa

83

5

4.07

.852

726

-.504

.264

-.593

.523

V46- Printing habitg] would accept a delay in the printin
time for nonurgent documents if that enhances energy
efficiency)

66

5

3.71

1.212

1.470

-1.130

.295

.254

.582

V47- Habits in your own desk space with monitors, lapt
or PC. Do you Tuton energyefficient mode?

83

3.16

1.526

2.329

-144

.264

-1.433

523

V48- Habits in your own desk space with monitors, lapt
or PC. Do you Switatff the device when stop working?

83

3.41

1.449

2.098

-432

.264

-1.174

523

V49- Habits in your own desk space with momgplaptop
or PC. Do you Switabff the device during (lunch) breaks

83

1.95

1.343

1.803

1.143

.264

-122

523

V50- In the workplace: To what extent would you sacrif
your personal convenience and/or comfort to enhance
energy efficiency and hendewering environmental
impact? (Winter Time)

84

2.24

.845

714

.380

.263

-.317

.520

V51- In the workplace: To what extent would you sacrif]
your personal convenience and/or comfort to enhance
energy efficiency and hence lowering environmental
impact? (Summer Time)

83

2.02

811

.658

377

.264

-.438

523

V52-tlpyo Clyu Z vP CluE Z E - }
to use the HVAC to adapt your body to the indoor
temperature and hence lowering environmental impact?
(If one does not apply for yoplease leave it blank) (Weg
lighter/ warmer clothes indoors)

3.91

.825

.680

-1.159

277

2.031

.548

V53-t}po Clp Z vP CluE Z E - }
to use the HVAC to adapt your body to the indoor
temperature and hence lowering envirorental impact? :
(If one does not apply for you, please leave it blank) (W|

more casual clothing)

3.89

.885

.783

-1.126

279

1.972

.552
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Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V54- It is warm inside the office: Would you agree on
opening windows instead of using the air conditioning
when possible?

79

1

5

4.43

.692

479

-2.005

271

7.666

.535

V56- Please, evaluate the following statements in relatig
to your organisation (Every individual and organisation
must do their share in improving energy efficiency)

83

4.35

.551

.303

-.045

.264

-774

523

V57- Please, evaluate the following statements in relatiq
to your organisation (Our organisation cannot do much
better energy efficiency)

83

2.04

.740

547

1.238

.264

3.316

.523

V58- Please, evaluate the following statementsrélation
to your organisation (Energy efficiency has several
advantages for our organisation )

83

4.00

.663

439

.000

.264

-.662

.523

V59- Please, evaluate the following statements in relati
to your organisation (It is important to approach egg
efficiency systematically in the workplace)

84

4.21

.678

460

-1.480

.263

5.923

.520

V60- | wish to further contribute to energy efficiency in
the building; However, in practice: (Please, select the
statement, which is most applicable to you)

83

2.63

1.217

1.481

-.074

.264

-1.594

.523

V61- Please, evaluate these statements: (I am actually
changing my energy intensive habits and saving energy
right now)

82

3.62

.696

485

-.675

.266

.300

.526

V62- Please, evaluate these statements: (bshavioural
choices sometimes have a negative impact on energy
efficiency)

83

3.36

.905

.819

-.586

.264

- 723

523

V63 Please, evaluate these statements: (Modern scien
will solve our energyelated problems)

83

3.46

901

.812

-.229

.264

-.304

523

V64- Please, evaluate these statements: (It is a waste ¢
time thinking about energy savings)

83

1.55

.667

445

1.059

.264

1.063

.523

V65- Please, evaluate these statements: (I enjoy living
please, but sometimes my behaviours are harméulite

energy efficiency)

83

2.90

1.206

1.454

-.153

.264

-1.120

.523
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Descriptive Statistics

Variables

Min

Max

Mean

Std.
Deviation

Variance

Skewness

Kurtosis

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Statistic

Std. Erro|

Statistic

Std. Error

V66- Please, evaluate these statements: (Sometimes |
| should cut down on my wasteful behaviour)

83

1

5

3.20

.907

.823

-522

.264

-415

.523

V67-Please, evaluate these statemts: (I am at the stage
where | should think about being more active in reducin
energy consumption)

83

5

3.57

.814

.663

-.982

.264

1.302

523

V68- Please, evaluate these statements: (I have just
recently changed my environmentally energy related
harmful habits)

83

271

931

.867

-129

.264

-.455

523

V69- Please, evaluate these statements: (I don't think |
behave in ways that cause too much harm to the energ
efficiency)

83

3.54

.901

.812

- 795

.264

374

.523

V70- Please, evaluate theseadements: (Trying to live in
more energy sustainable manner would be pointless for
me)

82

1.72

.708

501

1.105

.266

2.088

.526

V71- Please, evaluate these statements: (I am trying to
engage in less environmentally enesggfated harmful
behaviourghan | used to)

84

3.64

.786

.618

-1.403

.263

2.265

.520

V72- Please, evaluate these statements: (Modern scien
will NOT be able to solve our enefglated problems)

83

2.11

1.071

1.147

.573

.264

-.679

.523

V73- Please, evaluate these statemts: (With respect to
the energy efficiency, there is no need for me to think
about changing my daily behaviours)

83

2.17

.867

752

.813

.264

.807

.523

V74- Please, evaluate these statements: (Anyone can t
about wanting to do something about thenergy
efficiency, but | am actually doing something about it)

82

3.30

.870

.758

-412

.266

.503

.526

V75- Please, evaluate the next statements related to
energy management at work (I hardly pay attention to
physical changes or notifications at workpé that are not
directly related to my work)

80

2.40

.894

.800

.853

.269

.169

.532

\VV76- Please, evaluate the next statements related to

energy management at work (I prefer following my peer

82

2.54

.834

.696

.143

.266

-544

526
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Descriptive Statistics

N Min Max Mean Std. Variance Skewness Kurtosis
VETElEES Deviation
Statistic | Statistic| Statistic| Statistic| Statistic Statistic Statistic |Std. Erro| Statistic | Std. Errof

take decisions)
V77-Please, evaluate the next statements related to (82 1 5 3.65 743 .552 -.983 .266 1.548 .526
energy management at work (I look for data to take my
everyday decisions)
V78- Please, evaluate the next statements related to (83 1 5 3.27 .951 .904 -211 .264 -.551 .523
energy management at whr(l prefer full system
automation than taking decisions)
V79- Please, evaluate the next statements related to (83 1 5 3.96 671 .450 -1.449 .264 5.162 523
energy management at work (Prompts is what work for
to take action)
V80- Please, evaluate the next statements related to (83 1 5 3.82 .683 467 -1.400 .264 3.842 523

v EPCuv Puvd §AIEI ~/ }v[s (
others without selfreflecting in advance)
V81- Please, evaluate these statemelftggest ways to |83 1 5 3.24 .878 770 -.607 .264 -.077 .523
your colleagues to act in a more energy efficient manne
V82- Please, evaluate these statements (Discuss energ82 1 5 3.18 1.044 1.090 -511 .266 -575 526
related topics with your colleagues)
V83- Please, evaluate these statements (Provide energ|81 1 5 2.62 1.032 1.064 .062 .267 -.920 .529
related information)
V84- Please, evaluate these statements (Give praise to|82 1 5 3.11 1.042 1.087 =224 .266 -.463 .526
your colleagues for their energy efficient behaviour)
V85- Please, evaluate these statements (What others s{82 1 5 3.15 .891 .793 -.187 .266 -1.004 .526
bring me to rethink my attitude towards it)
V86- Please, evaluate these statements (I do not want 182 1 5 3.10 .869 .756 .039 .266 -.654 .526
be influenced by others)
V8T- Please, evaluate these statements (Even my friend83 1 5 2.77 .888 .788 .364 .264 -.430 .523
have difficulties to influence me)
V88- Please, evaluate these statements (No one can te|82 1 5 2.33 1.055 1.112 .659 .266 -.074 .526
me what to do)
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Descriptive Statistics

N Min Max Mean Std. Variance Skewness Kurtosis

Variables DEVELE

Statistic | Statistic| Statistic| Statistic| Statistic Statistic Statistic |Std. Erro| Statistic | Std. Errof
V89- Type of employment 84 2 1.14 .352 124 2.079 .263 2.376 .520
V90- Position 75 8 1.15 .833 .694 7.777 277 63.984 .548
V91- Which of the following best describes your office/ |83 5 231 1.431 2.047 .656 .264 -1.072 .523
team/ department culture{you can check only one optio
V92- In what floor do you work? 76 2 3 241 495 .245 .382 .276 -1.905 .545
V93- Number of colleagues with whom you share your |84 2 5 3.40 .808 .653 .107 .263 -411 .520
office workdesk (your near neighbours notdtwhole
office building)
V94- In a typical day, what percentage of your working |84 2 5 4.54 .987 975 -1.949 .263 2.238 .520
time do you spend in your office/ worttesk
V95 Are you satisfied with your thermabmfort at 84 1 5 3.87 .818 .669 -1.374 .263 2.996 .520
workplace? (winter season)
V96 Are you satisfied with your thermal comfort at 83 1 5 3.48 .980 .960 -.785 .264 -.013 .523
workplace? (summer season)
V97- Age 84 1 4 2.38 .638 407 1.173 .263 723 .520
V98- Gender 84 1 2 1.65 478 229 -.663 .263 -1.599 .520
V99- Children 83 1 2 1.60 492 242 -.426 .264 -1.864 .523
V100- Education 82 2 6 4.76 .854 .730 -0.356 .266 217 .526
V102_new- City 84 1 2 1.69 465 216 -.839 .263 -1.328 .520
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Higograms of all variables
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Descriptive Statistics for Qualitative dependent variables

Test Statistics *°

Appraisal | Peer_Pressure | Convenience_Fl | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square .947 3.813 2.679 7.375 6.538 1.953
df 3 3 3 3 3 3
Asymp. Sig. .814 .282 444 .061 .088 .582
a. Kruskal Wallis Test
b. Grouping Variable: V23
Test Statistics *”
Appraisal | Peer_Pressure | Convenience_FI | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square 3.261 5.116 .353 2.663 2.724 1.822
df 3 3 3 3 3 3
Asymp. Sig. .353 .163 .950 447 436 .610
a. Kruskal Wallis Test
b. Grouping Variable: V26
Test Statistics *”
Appraisal | Peer_Pressure | Convenience_FI | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square 1.362 2.031 1.594 1.393 1.715 6.603
df 3 3 3 3 3 3
Asymp. Sig. 715 .566 .661 .707 .634 .086
a. Kruskal Wallis Test
b. Grouping Variable: V27
Test Statistics *°
Appraisal | Peer_Pressure | Convenience_FI | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square 2.867 6.491 .755 5.080 4.628 1.108
df 4 4 4 4 4 4
Asymp. Sig. .580 .165 .944 279 .328 .893
a. Kruskal Wallis Test
b. Grouping Variable: V29
Test Statistics *”
Appraisal | Peer_Pressure | Convenience_Fl | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square 5.794 1.225 5.730 2.856 3.723 2.934
df 4 4 4 4 4 4
Asymp. Sig. 215 .874 .220 .582 445 .569
a. Kruskal Wallis Test
b. Grouping Variable: V30
Test Statistics *”
Appraisal | Peer_Pressure | Convenience_Fl | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square 1.739 3.474 4.364 8.242 2.012 7.964
df 4 4 4 4 4 4
Asymp. Sig. .784 .482 .359 .083 734 .093
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a. Kruskal Wallis Test
b. Grouping Variable: V31

Test Statistics *°

Appraisal | Peer_Pressure | Convenience_Fl | Rewards Trust_Validity | Self_assessme
exibility nt
Chi-Square .385 1.368 .094 2.317 .902 .253
df 2 2 2 2 2 2
Asymp. Sig. .825 .504 .954 314 .637 .881
a. Kruskal Wallis Test
b. Grouping Variable: V33
Test Statistics *°
Appraisal | Peer_Pressure | Convenience_Fl | Rewards | Trust Validity | Self_assessme
exibility nt
Chi-Square 3.473 3.333 3.739 .981 1.628 2.596
df 3 3 3 3 3 3
Asymp. Sig. .324 .343 291 .806 .653 .458

a. Kruskal Wallis Test
b. Grouping Variable: V93
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Descriptive Statistics for Qualitative dependent variables

Test Statistics

a,b

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 5.374 .783 4,107 4.097 .280 .903
df 3 3 3 3 3 3
Asymp. Sig. .146 .854 .250 .251 .964 .825
a. Kruskal Wallis Test
b. Grouping Variable: V25
Test Statistics *°
Cluster 1 | Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 1.398 2.698 1.467 1.761 5.061 4,613
df 3 3 3 3 3 3
Asymp. Sig. .706 441 .690 .623 .167 .202
a. Kruskal Wallis Test
b. Grouping Variable: V26
Test Statistics *”
Cluster 1 | Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 6.887 1.840 3.034 2.381 1.130 2.048
df 3 3 3 3 3 3
Asymp. Sig. .076 .606 .386 .497 .770 .562
a. Kruskal Wallis Test
b. Grouping Variable: V27
Test Statistics *°
Cluster 1 | Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 5.333 1.543 2.539 8.260 .336 3.461
df 4 4 4 4 4 4
Asymp. Sig. .255 .819 .638 .083 .987 484
a. Kruskal Wallis Test
b. Grouping Variable: V29
Test Statistics *°
Cluster 1 | Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 4,162 6.727 6.127 2.838 4.351 2.441
df 4 4 4 4 4 4
Asymp. Sig. .385 .151 .190 .585 .361 .655
a. Kruskal Wallis Test
b. Grouping Variable: V32
Test Statistic s*°
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 1.397 .020 .066 1.245 .072 .072
df 2 2 2 2 2 2
Asymp. Sig. .497 .990 .968 .537 .965 .965

a. Kruskal Wallis Test
b. Grouping Variable: V33

Test Statistics

a,b
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Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square .245 2.782 5.763 4.433 5.463 1.498
df 3 3 3 3 3 3
Asymp. Sig. .970 426 124 .218 141 .683
a. Kruskal Wallis Test
b. Grouping Variable: V93
Test Statistics *°
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6
Chi-Square 5.574 1.717 1.410 7.101 4.310 .220
df 3 3 3 3 3 3
Asymp. Sig. 134 .633 .703 .069 .230 .974

a. Kruskal Wallis Test
b. Grouping Variable: V100
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Appendix 3.Descriptive analysisExploring PotentialCorrdations

between SE Factors and Persuasion Strategies
As part of the descriptive analysis and with the aim to identify potential correlations
between se factors (variables) and persuasion strategies (PS), we have performed the
following actions:
- Concernig persuasion strategies we have selected the most populafgseistions of
questions 4.2 and 4.3 of the English employees questionnaire. As most popular we define
those subquestions that received >80% positive answers. Positive answers are
considered thos 8Z § Z A & %o0] Z"3E}vPoC ul}3]A s [ }E zZD}
Z ESE sefd[C}IBeril] v 0 XiX
- We have selected the followingesvariables: gender, age, family status, education, office
settings, work culture, working conditions. The selectias been made by focusing only
to those se variables of which at least two categories get each a minimum of 20% of the
veA Ee ~ XPX (J& 82 Z'v E[ A E] o Z }( 8z SA} § P
should collect mimimum the 20% of the answers satth is included in the analysis).
The pool of variables we have used is that of demographics, employment profile,
working conditions and work culture.
- For the selected variables we have calculated the % positive answers of each category of
the variable (XPX (}J& §Z A E&] o zZPv E[ A Z A 0O po 8§ §7Z
males) to each of the sufpuestions of 4.2 and 4.3 questions of the English employees
guestionnaire. We have defined that potential correlations may exist in those cases
where a signifiant difference is exhibited (i.e. >10 percentage points) between two or
more categories of the variable.. For instance, when examiningthe(s S}E& ZP v &]
Vv ¢ 87 5 0iX09 }( (uo e PJ]A %}*]3]A vVveA E+ 8§} §Z % E-
% EWRN[I&86.6% of males do the same, this suggests that there might be a stronger
positive correlation between this PS and males compare to females.
The results of the above process are summarized per question (4.2 & 4.3)eavatiable in
the tables belov.
l. Correlationwith Persuasion Strategies of question 4.2
( "tlpo Clu % @Ee+}v 00C u}sS]A & 3} -felefedEopAavidal in@Ee v EPC
(Jo0}AJVP tedXNl_~/u% E}A u v3 }( C}IJHE Vv EPC % E(}EuU Vv v
perks (e.g. flexible workiP Z}pu@E U ¢l]% PHE p E CU § Xe U oXii "z}p
energy performance in reaf | u v Z]*S}E] o0oC_ v o0Xiu ~dZ v EPC E
is tailored to you and you are able to setinfigure some parameters (e.g. data provided,
frequencyU § X }E JVvP S} CHUE % E& ( E v = _

1) Improvement of your energy performance entitles you to extra pérgender

Improve of y our energy performance entitles you to extra Gender
perks * Gender Female Male
Count 30 58
Strongly Motivated - 1o, inin Gender 71.4% 86.6%
Motivated
% of Total 36.5% 42.3%
% of Strongly Motivated or o
Motivated 78.8%
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2) You can track your own energy performance in4&ak and historically Gender

: . Gender
You can track your own energy performance inreal  -time and
historically * Gender Female Male
_ Count 61 59
strongly Motivated - o/ itnin Gender 87.1% | 88.1%
Motivated
% of Total 44.5% 43.1%
% of Strongly Motivated or Motivated 87.6%

3) The energy related information is tailored to you and you are able tecseifigure

some parameter$ Gender

The energy related information is tailored to you and you are able Gender
to self -configure some parameters * Gender Female Male
Count 56 54
Strongly Motivated - Io; jithin Gender 80.0% [ 79.4%
Motivated
% of Total 40.6% | 39.1%
% of Strongly Motivated or Motivated 79.7%
4) Improvement of your energy performance entitles you to extra pérkge Group
Improve of your energy performance entitles you to extra perks * Age Group
Age Group 21-40 41-52
Count 82 23
Strongly Motivated - or"yithin Age_Group 82.0% | 79.3%
Motivated
% of Total 59.9% 16.8%
% of Strongly Motivated or Motivated 76.6%

5) You can track your own energy performance in4t@ak and historically Age Group

You can track your own energy performance in real-time and Age Group
historically * Age Group 21-40 41-52
Count 91 23
Strongly Motivated - ["o4 within Age_Group 91.0% | 79.3%
Motivated
% of Total 66.4% 16.8%
% of Strongly Motivated or Motivated 83.2%
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6) The energy related information is tailoréd you and you are able to setbnfigure
some parameter$ Age Group

The energy related information is tailored to you and you are able Age Group
to self -configure some parameters * Age Group 21-40 41-52
Count 80 25
Strongly Motivated - or"\yithin Age_Group 80.0% | 86.2%
Motivated
% of Total 58.0% 18.1%
% of Strongly Motivated or Motivated 76.1%
7) Improvement of your energy performance entitles you to extra pé&rkamily
Improve of your energy performance entitles you to extra perks * Child ren
Famlly Yes No
Count 59 48
Strongly Motivated - ot yithin Children 69.4% | 94.1%
Motivated
% of Total 43.4% 35.3%
% of Strongly Motivated or Motivated 78.7%
8) You can track your own energy performance in4tgak and historically Family
You can trac k your own energy performance in real -time and Children
historically * Family Yes No
Count 70 49
Strongly Motivated - Fog"yithin Children 82.4% | 96.1%
Motivated
% of Total 51.5% 36.0%
% of Strongly Motivated or Motivated 87.5%

9) The energy relateihformation is tailored to you and you are able to sadinfigure
some parameters Family

The energy related information is tailored to you and you are able Children
to self -configure some parameters * Family Yes No
Count 67 42
Strongly Motivated - Iz ninChildren T7.9% | 82.4%
Motivated
% of Total 48.9% 30.7%
% of Strongly Motivated or Motivated 79.6%
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10)Improvement of your energy performance entitles you to extra pérkslucation

Education
_ University PhD
Improve of your energy performance entitles degree Post - degree
you to extra perks * Education (bachelor graduate (doctoral
or (master or or
equivalent) | equivalent) | equivalent)
Strongly Motivated - | Count 27 47 27
Motivated % within Education 73.0% 83.9% 73.0%
% of Total 20.1% 35.1% 20.1%
% of Strongly Motivated
75.4%

or Motivated

11)You can track your own energy performance in-t@ak and historically Education

Education
You can track your own energy performance in University PhD
real-time and historically * Education degree Post - degree
(bachelor graduate (doctoral
or (master or or
equivalent) | equivalent) | equivalent)
Strongly Motivated - | Count 28 53 32
Motivated % within Education 75.7% 94.6% 86.5%
% of Total 20.9% 39.6% 23.9%
% of Strongly Motivated 84.3%

or Motivated

12)The energy related information is tailored to you and you are able to®ifigure

some parameter$ Education

Education
The energy related information is tailored to you University PhD
and you are able to self -configure some degree Post - degree
parameters * Education (bachelor graduate (doctoral
or (master or or
equivalent) | equivalent) | equivalent)
Strongly Motivated - | Count 29 44 29
Motivated % within Education 78.4% 78.6% 78.4%

% of Total 21.5% 32.6% 21.5%

S .

% of Strongly Motivated 75 6%

or Motivated
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13)Improvement of your energy performance entitles you to extra perkdumber of

Colleagues
Improve of your energy performance entitles you to extra Number of Colleagues
perks * Number of Colleagues 3-5 6-10
Strongly Motivated - Count 40 34
Motivated % within Number of colleagues 83.3% 79.1%
% of Total 29.2% 24.8%
% of Strongly Motivated or 0
Motivated 54.0%

14)You can track your own energy performance in +#t@ak & historically * Nr of

Colleagues
You can track your own energy performance inre  al-time Number of Colleagues
and historically * Number of Colleagues 3-5 6-10
Strongly Motivated - Count 41 39
Motivated % within Number of colleagues 85.4% 90.7%
% of Total 29.9% 28.5%
% of Strongly Motivated or 58.4%
Motivated 70

15)The energy relted information is tailored to you and you are able to smlhfigure
some parameterd Number of colleagues

The energy related information is tailored to you and you Number of Colleagues
are able to self -configure some parameters * Number of
Colleagues 3-5 6-10
Strongly Motivated - Count 41 31
Motivated % within Number of colleagues 83.7% 72.1%
% of Total 29.7% 22.5%
% of Strongly Motivated or 0
Motivated 52.2%

16)Improvement of your energy performance entitles you to extra périgork Culture

Work_Culture

Improve of your energy performance entitles you to Teamwork, Get the job
extra perks * Work Culture participation, done and
sharing goal -oriented
Strongly Motivated - | Count 46 33
Motivated % within Work_Culture 69.7% 91.7%
% of Total 33.8% 24.3%
0 .
% of Strongly Motivated or 58 1%

Motivated
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17)You can track your own energy performance in #&ak and historically* Work

Culture
Work Culture
You can track your own energy performance inreal  -time Teamwork, Get the job
and historically * Work Culture participation, done and
sharing goal -oriented
Strongly Motivated - | Count 57 34
Motivated % within Work_Culture 86.4% 94.4%
% of Total 41.9% 25.0%
% of Strongly Motivated or 0
Motivated 66.9%

18)The energy related information is tailored you and you are able to salbnfigure

some parameter$ Work Culture

The energy related information is tailored to you and Work_Culture -
you are able to self -configure some parameters * Work Teamwork, Get the job
Culture participation, done and
sharing goal -oriented
Strongly Motivated - | Count 51 30
Motivated % within Work_Culture 76.1% 83.3%
% of Total 37.2% 21.9%
% of Strongly Motivated or 59.1%
Motivated 70

19)Improvement of your energy performance entitles you to extra perké/orking

Condition
Working Conditions in Summer
Improve of your energy performance entitles you to
extra perks * Working Condition in Summer Dissatisfied | Neutral | Satisfied
Strongly Motivated - | Count 24 16 52
Motivated % within_Working Condition in 75.0% | 76.2% | 82.5%
Summer
% of Total 17.8% | 11.9% 38.5%
5 ,
% of Strongly Motivated or 68.1%

Motivated

Dissemination Level: PU

0Xd Z,}oedmbdllelto increase ecaawareness of users in public spages130




The Project is funded
GREEN

by the European Union

SouL

20)You can track your own energy performance in Ht@ak and historically* Working

Conditions
You can track your own energy performance inreal - Working Conditions in Summer
time and historically * Workin g Condition in Summer Dissatisfied | Neutral | Satisfied
Strongly Motivated - | Count 26 18 56
Motivated % within_Working Condition in 81.3% | 85.7% | 88.9%
Summer
% of Total 19.3% | 13.3% 41.5%
> .
% o_f Strongly Motivated or 24.1%
Motiva ted

21)The energy related information is tailored to you and you are able tecseifigure
some parameter$ Working Conditions

Working Conditions in Summer

The energy related information is tailored to

you and you are able to self -configure some
parameters * Working Condition  in Summer Dissatisfied | Neutral | Satisfied
Strongly Motivated - | Count 24 21 50
Motivated % within Working 75.0% | 955% | 79.4%
Condition in Summer
% of Total 17.6% | 15.4% 36.8%

% of Strongly Motivated

0]
or Motivated 69.9%

. Correlationwith Persuasion Strategiesf question 4.3
~ "MZ 8§ 3C% }(JV(}EU 3]}v V I}E cp%%}ES Alpo CIp (Jv pe (1
Juke E}A CIuE v EPC % E(}JEuUu vV M ~Wo « U E wil43az }( §Z
ANv(}EuU S]}e dowad Effect that your (potential) actions may have upon the energy
JVepu%3]}v_U X7 "~ }u% E S]A e eeu v3 }( C}JpE 3Sp o v EP
§} Vv Zu El*l P}} % E 8] ¢ _U oXi ~,]*S}E] o0 }u% EJ]e}v }( C
and/or consuu %0 3]}v_ v 8Xi "~d]%e }E euPP «3]}ve }Jv 8Z v EPC « A
week e

1) Information on the actual effect that your (potential) actions may have upon the

energy consumptiori Gender

Gender
Information on the actual effect that your (potential) actio ns
may have upon the energy consumption * Gender Female Male
Count 65 62
Useful or Extremely % within Gender 92.9% 92.5%
Useful 0
% of Total 47.4% 45.3%
% of Useful or Extremely Useful 92.7%
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2) Comparative assessment of your actual

benchmarks/ good practicesGender

energy fggerance compared to

Comparative assessment of your actual energy performance Gender
compared to benchmarks/ good practices * Gender Female Male
Count 63 S7
Useful or Extremely I'os within Gender 91.3% | 85.1%
% of Total 46.3% 41.9%
% of Useful or Extremely useful 88.2%
3) Historical comparison of your energy performance and/or consumptiGender
L : Gender
Historical comparison of your energy performance and/or
consumption * Gender Female Male
Count 64 60
0 0
Useful or Extre mely % within Gender 91.4% 89.6%
Useful
% of Total 46.7% 43.8%
% of Useful or Extremely Useful 90.5%
4) Tips or suggestions on the energy saving practice of the day/ Wwéekder
Tips or suggestions on the energy saving practice of the d ay/ week Gender
* Gender Female Male
Count 60 S7
Useful or Extremely % within Gender 85.7% 85.1%
Useful
% of Total 43.8% 41.6%
% of Useful or Extremely Useful 85.4%

5) Information on the actual effect that your (potential) actions may have upan th
energy consumption * Age Group

Age Group
Information on the actual effect that your (potential) actions may
have upon the energy consumption * Age Group 21-40 41-52
Count 92 28
Useful Brs':;‘ljlreme'y % within Age_Group 92.0% | 96.6%
% of Total 67.2% 20.4%
% of Useful or Extremely Useful 87.6%
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6) Comparative assessment of your actual
benchmarks/ good practicesAge Group

energy performance compared to

Comparative assessment of your actual energy performance Age Group
compared to benchmarks/ good practice s * Age Group 21-40 41-52
Count 90 23
Useful Bf E?tlfeme'y % within Age_Group 90.0% | 82.1%
sefu
% of Total 66.2% 16.9%
% of Useful or Extremely Useful 83.1%

7) Historical comparison of your energy performance and/or consumptidge Graip
Historical comparison of your energy performance and/or Age Group
consumption * Age Group 21-40 41-52

Count 92 26
Useful (L)Jrslé;(tlremely % within Age_Group 92.0% | 89.7%
u
% of Total 67.2% 19.0%
% of Useful or Extremely Useful 86.1%

8) Tips orsuggestions on the energy saving practice of the day/ wekge Group
Tips or suggestions on the energy saving practice of the day/ week Age Group
* Age Group 21-40 41-52

Count 86 26

Useful Brslé;(ljlremely % within Age_Group 86.0% | 89.7%
% of Total 62.8% 19.0%
% of Useful or Extremely Useful 81.8%

9) Information on the actual effect that your (potential) actions may have upon the
energy consumption Family

Information on the actual effect that your (potential) actions may Children
have upon the energy consumption * Family Yes No
Count 79 47
Useful or % within Children 92.9% | 92.2%
Extremely Useful
% of Total 58.1% 34.6%
% of Useful or Extremely Useful 92.6%
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10) Comparative

assessment of your actual

benchnarks/ good practice$ Family

energy performance compared to

Comparative assessment of your actual energy performance Children
compared to benchmarks/ good practices * Family Yes No
Count 75 44
Useful or % within Children 89.3% | 86.3%
Extremely Useful
% of Total 55.6% 32.6%
% of Useful or Extremely Useful 88.1%

11) Historical comparison of your energy performance and/or consumptibamily
Historical comparison of your energy performance and/or Children
consumption * Family Yes No

Count 78 45
Useful or % within Children 91.8% | 88.2%
Extremely Useful
% of Total 57.4% 33.1%
% of Useful or Extremely Useful 90.4%

12) Tips or suggestions on the energy saving practice of the day/ Weaknily
Tips or suggestions on the energy saving practice of the day/ week Childre n
* Family Yes No

Count 72 44
Useful or % within Children 84.7% | 86.3%
Extremely Useful
% of Total 52.9% 32.4%
% of Useful or Extremely Useful 85.3%

13)Information on the actual effect that your (potential) actions may have upon the
energy consumption Education

Education
Information on the actual effect that your University PhD
(potential) actions may have upon the energy degree Post - degree
consumption * Education (bachelor graduate (doctoral
or (master or or
equivalent) | equivalent) | equivalent)
Useful or Count 32 53 35
Extremely Useful o™ ithin Education 86.5% 94.6% 94.6%
% of Total 23.9% 39.6% 26.1%
% of Useful or Extremely 0
Useful 89.6%
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14)Comparative assessment of your actual

benchmarks/ good practicesEducation

energy performance compared to

Education
Comparative assessment of your actual energy University PhD
performance compared to benchmarks/ good degree Post - degree
practices * Education (bachelor graduate (doctoral
or (master or or
equivalent) | equivalent) | equivalent)
Useful or Count 28 52 34
Extremely Useful % within Education 77.8% 92.9% 91.9%
% of Total 21.1% 39.1% 25.6%
% of Useful or Extremely 0
Useful 85.7%

15) Historical comparison of your energy performance and/or consumptigducation

Education
Historical comparison of your energy University
performance and/or consumption * Education degree Post -
(bachelor graduate PhD degree
or (master or | (doctoral or
equivalent) | equivalent) | equivalent)
Useful or Extremely | Count 31 53 33
Useful % within Education 83.8% 94.6% 89.2%
% of Total 23.1% 39.6% 24.6%
% of Useful or Extremely o
Useful 87.3%

16) Tips or suggestions on the energy saving p

ractice of the day/ Wedkcation

Education
Tips or suggestions on the energy saving practice University
of the day/ week * Education degree Post-
(bachelor graduate PhD degree
or (master or | (doctoral or
eqguivalent) | equivalent) | equivalent)
Useful or Extremely | Count 31 47 32
Useful % within Education 83.8% 83.9% 86.5%
% of Total 23.1% 35.1% 23.9%
)
% of Useful or Extremely 82 1%
Useful
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17)Information on the actual effect that your (potential) actions may have upon the

energy consumption Number of Colleagues

Information on the actual effect that your (potential) actions Number of Colleagues
may have upon the energy consumption * Number of
Colleagues 3-5 6-10
Useful or Extremely | Count 45 38
Useful % within Number of colleagues 93.8% 88.4%
% of Total 32.8% 27.7%
% of Useful or Extremely Useful 60.6%

18)Comparative assessment of your actual
benchmarks/ god practices Number of Colleagues

energy performance compared to

Number of
Comparative assessment of your actual energy performance Colleagues
compared to benchmarks/ good practices * Number of Colleagues 3-5 6-10
Useful or Extremely | Count 42 37
Useful % within Number of colleag ues 89.4% 86.0%
% of Total 30.9% 27.2%
% of Useful or Extremely Useful 58.1%

19)Historical comparison of your energy performance and/or consumptiblumber of

Colleagues

Historical comparison of your energy performance and/or

Number of Colleagues

consumption * Number of C olleagues 3-5 6-10
Useful or Extremely Count 44 38
Usetul % within Number of colleagues 91.7% 88.4%
% of Total 32.1% 27.7%
% of Useful or Extremely Useful 59.9%

20)Tips or suggestions on the energy saving practice of the dagk * Number of

Colleagues

Tips or suggestions on the energy saving practice of the day/

Number of Colleagues

week * Number of Colleagues 3-5 6-10
Useful or Extremely Count 41 33
Usetul % within Number of colleagues 85.4% 76.7%
% of Total 29.9% 24.1%
% of Useful or Extremely Useful 54.0%
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21)Information on the actual effect that your (potential) actions may have upon the
energy consumption ¥Work Culture

Work Culture

Information on the actual effect that your (potential) actions Teamwork, Get the job

may have upon the energy consump tion * Work Culture participation, |done & goal-
sharing oriented
Useful or Extremely |Count 63 34
Useful % within Work_Culture 95.5% 94.4%
% of Total 46.3% 25.0%
% of Useful or Extremely Useful 71.3%

22) Comparative assessment of your actual energy performance compared to
benchmarks/ good practicesWork Culture

Comparative assessment of your actual energy Work_Culture .
performance compared to benchmarks/ good Teamwork, Get the job
practices * Work Culture participa tion, done and
sharing goal -oriented
Useful or Count 59 32
Extremely Useful ot Within Work_Culture 89.4% 88.9%
% of Total 43.7% 23.7%
% of Useful or Extremely Useful 67.4%

23)Historical comparison of your energy performance and/or consionp* Work

Culture
Work_Culture
Historical comparison of your energy performance Teamwork, Get the job
and/or consumption * Work Culture participation, done and
sharing goal -oriented
Useful or Extremely | Count 61 31
Useful % within Work_Culture 92.4% 86.1%
% of Total 44.9% 22.8%
% of Useful or Extremely 67.6%
Useful '

24)Tips or suggestions on the energy saving practice of the day/ Wéékk Culture

Work_Culture
Tips or suggestions on the energy saving practice of Teamwork, Get the job
the day/ week * Work Culture participation, done and
sharing goal -oriented
Useful or Count 58 31
Extremely Useful - [T/ yithin Work_Culture 87.9% 86.1%
% of Total 42.6% 22.8%
% of Useful or Extremely Useful 65.4%
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25)Information on the actual effect that your (petial) actions may have upon the
energy consumptiori Working Conditions

Improve of your energy performance entitles you to

Working Conditions in Summer

extra perks * Working Condition in Summer Dissatisfied | Neutral | Satisfied
Useful or Count 29 19 59
Extremely Useful % within Working Condition in 90.6% | 90.5% 93.7%
Summer
% of Total 21.5% | 14.1% 43.7%
% of Useful or Extremely Useful 79.3%

26) Comparative assessment of your actual
benchmarks/ good practiceésWorking Caditions

energy performance compared

Comparative assessment of your actual energy
performance compared to benchmarks/ good

Working Conditions in Summer

practices * Working Condition in Summer Dissatisfied | Neutral | Satisfied
Useful or Count 28 17 55
Extremely Useful - Mo "ithin Worki_ng Condition in 875% | 8L.0%| 87.3%
Summer
% of Total 20.9% | 12.7% 41.0%
% of Useful or Extremely Useful 74.6%

27)Historical comparison of your energy performance and/or consumptidorking

Conditions

Historical comparison of your energy performance

Working Conditions in Summer

and/or consumption * Working Condition in Summer Dissatisfied | Neutral | Satisfied
Useful or Count 30 20 56
Extremely Useful % within Working Condition in 93.8% | 95.2% 88.9%
Summer
% of Total 22.2% | 14.8% 41.5%
% of Useful or Extremely Useful 78.5%

28)Tips or suggestions on the energy saving practice of the day/ we@korking

Conditions

Improve of your energy performance entitles you to

Working Conditions in Summer

extra perks * Working Condition in Summer Dissatisfied | Neutral | Satisfied
Useful or Count 30 17 52
Extremely Useful - %y uimin Working Condition in 93.8% | 8L.0% | 82.5%
Summer
% of Total 22.2% | 12.6% 38.5%
% of Useful or Extremely Useful 73.3%
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