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Sav EEHA Savings
SC Spatial Characteristics
SE Socioeconomic Characteristics
Sl Social Influence
TC Total Cost
UB Use behaviour
W Wellbeing
WA Consumer willingness to adopnewable energy sources within their residena
DEFINITIONS
CONCEPT DEFINITION
Iltems are directly measured observations, also referred as indicators. Each
ltems represents a singlseparate aspect of a larger abstract concejphe construct. By
combining several items to form a scale, it is possible to indirectly measur
overall concept; the construct.
Construct Constructs or latent variabéemeasure concepts that are abstract and not direq
observed. Thus, several item®arsed to measure a single construct.
Context is the used term to reflect the set of constructs that are theoretically rel
through their impact in the behaviour intention to change to an EEHA, nar
Context triggers, barriers, engagement, house dhuaeristics, cebenefits and
communication channels.
Partial least
squares _ _ _ .
PLSSEM is a variandeased methodusedto estimate structural equation models
structural This method simultaneousinalysegelationships among measured variables g
equation latent variables (constructs) as well as between latent variables. The goal
modelling (PLS maximize the explained variance of the endogenous liat@niables.
SEM)
Factor analysis is a dimensionality reduction technique. From a large numj
Factor analysis variables, this technique extracts a lower number of factors, each of them explg
the common variance of variables. As such, dbserved variables are modelled
linear combinations of the created factors.
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The HARP project, Heating Appliances Retrofit Planning, aims at raising consumers awareness to the
opportunitiessubjacent tahe planned replacement of their old and inefficient heating appliance. This
endeavourwill be done by supporting the consumerthe identification of the energy (in)efficiency

of their current heating equipment and the savegpportunities that derive from its replacement

with a moreenergyefficient solution. The mission is to accelerate the European replacement rate for
heatingsystems, actively contributing to the reduction of energy demand in buildings, in line with the
energy efficiency targets set by the EU.

b2¢g Aa GKS GAYS G2 FOG IFyR NIrAaS O2yadzySNEQ | ¢
replacementBy akingadvantage of the energy label for space and wdteatingapplianceswe can

mainstream the labelling concept to the installed heating stock, allowheguse of a weltknown

support decision tool to communicate and motivatensumerdo replacetheir heatingsystenswith

modern, high-efficiency and renewable solutions. HARP accompanies the consumer decision process,
providing an impartial message, based on the energy labepagsknts technologicakolutions that
NBaLRYyR (2 (KS O2yadzySNRa KSIFiAy3d ySSRaAXZ-LINRPJDAR
economic benefits and bridging the gap with market providers and available national incentives. HARP

is promoted by knowledgeabliey partners in he fields of consumebehaviour energy efficiency,

heating solutions and business models, working directly @otitsumersor indirectly via professionals

who are critical multiplying agentspromoting dynamig efficient heating communities, where all

agerts, from the supply to the demand sidgre committed to an efficient heating market, supporting
consumesto make smarter choices.
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The present work was carried out ByNOVA IMS team within the scope of the HARP project,
supported bythe EuropearHorizon 202Qorogramme The focus of thisvork, documented in this
report, is task 2.1, whose objective is the definition of the consuimemaviour change model
regarding the adoption of efficient heatirappliances

This report details thenodel with the factors that may influence consumers to dmo anEnergy
Efficient HatingAppliance EEHA presentingalsothe obtained result®f the questionnairethat was
made The target of this project are consumeiguippedwith old and inefficient heating systenighe
presentation of this modelevealsthe perceivedfactors that influence consumedgecisionto change

to an EEHA (both a European level and for each countrgnsidered withinthe HARP project
Portugal, Spain, France, Italy and Germamyegoal is to motivate consumers to replace their old
and inefficient heating systems. Thus, the knowledge that is created in this task will be uked in
definition of theHARMationalAction Plans within WP4¢ Engagement Initiativehe modelfindings
will suggest whatto promote in the HARP countriedighlighting as wel] the most effective
communication channels to attend this topic

The present work intends to accomplish the following tasks:
T ' YRSNEGI YR O2yadzySNAE energygfiRingt neatitigsy@tenisA 2 y & G 2
1 Identify important factors for explaining thenergy efficient heating equipment diffusion
process in participating countries;
1 Treat andexploitationof the data.

To accomplish these tasks) online questionnaire was developed and distributed acatidsuropean
countriesconsidered ithe HARP projecThe questionnaire was built based on an extensive literature
review on the topic (where the main constructs that should be part of the eckamhodel were
identified) andon a discussiorwith expertsin the heating topic partners inthe HARP projecfThe
guestionnairewas validatedvith a pilot test. It was thertranslatedinto the languages of the partner
countries Portuguese, Spanish, French, ltalian, German) and disseminated widely until enough
answers wereollectedto carry out the analysisThe data collected was analysed usimpgial least
squares structural equimn modelling (PLSSEM) and the consumer theory of change modabk
created Subsequently, this model was validated using specific criteria and methodologiesreéhat
presented in detail in this document. This work presetiie overall resultsand the scificities
observed foreach country involved in the project.

The study revealed the engagement context, the co-benefits context and organizational
communication channels dke greatestpredictors of consumer intentioto change to an EEHAhe
resultsare similar in all countries, presentisgme variation, either in significance or magnitude of
the impact in the consumer intentiotrigure 1 describes the process dimdeline of the whole task.

10
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Climate changés one of the most pressing topics in our socigkgtions are needed to mitigate the

impact of ourlifestyle options in the environmenand the energy sector is one of throst relevant

sectorsto address2 KAf S 0SAy3a | ONRGAOL Tt 3§ ®dibtehdide dse of SFS NEB
energy,still mostly fromfossil fuels makes the energy sector a key priority in the climate change
mitigationplan. ¢ KS o0 dzAf RAy3 &ASO02NJ A4 NBalLRyaiaoftS FT2N ns
of that energy is used fapaceheating and domestic hot watgsroduction Fromthe 126 million

space heaters installed in the EU, 59% perform as C or lemexgy classThis value is even higher

when looking into HARPA 02 y & A RS NB RtheCeatidmfdifiNI SlasZ or loveSpedrming

Slj dzA LINs@pprivxately 70%.

Obviously, one of the easiest solutiotssimplementis to moderate energy consurtipn or make it
more efficient.In this contexfthe concept of EEHAssumegarticularrelevance Currently, the use
of household appliances represerabout 85%0f energy consumeth the residential sectofGaspar
& Antunes, 2011)As such, it isnperativeto moderate thisbehaviour One way is by changing am
EEHAsince residential space heating systems are responsibledigmificantfraction of the energy
demand of private household#lichelsen & Madlener, 2013)herefore this work presentsmaexact
model tha identifiesthe factors that influence consumedgcisionto change to an EEHA. In that way,
this model andts conclusions can help each countystomize theicommunication and interaction
strategyto motivate consumesto make this change.

Therefore, this document reports everything that was performed to achieve those results
1 Definition of a survey and the choice of the most relevant variables basethefiterature
and some discussion with the project partners.
1 Analysis of thesampleperforming anexploratory factor analysis
i Estimation andvalidaion of the model, careful analysis and interpretation of the results.
This allowed us tanderstand the main drivers of consumer intention to change to an EEHA.

12
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In order to study the factors that influence most consumers to change to an EEHA, an extensive

f AGSNI GdzZNB NBOASS | 0 dbeldvioirvias perfiomieikTablel déseribdsyedih A R dzl
construct as well as their respectigentext and source. All items were basedliterature review and

adapted to this topic. Also, several presential and online meetimge conductedwith project

partnersin order to validate the constructs already chosen and add atihet, from their exerience

in the area would make sens@.g.the co-benefits context

The contexts tested in the model weriggers, barriers, engagement, t@nefits, communication
channels, house characteristics, general characteristichahdviourchange.

The i NA JcareXtBtendsto assess what can trigger/motivate the decistorchangeto an EEHA
The barriers are constituted by thevariablesthat can compromise the decision of changing to an
EEHAINn the engagementcontext, it is possible to assess the interest that people have in renewable
energies and efficient equipment. Thiaradigmincludesboth personalandthird-party opinions.Co
benefits allows assessinghe importance ofpotential additionalbenefits that an EEHA may provjde
either to the consumeror the building Thecommunication channelsontextintendsto assesshe
influence of communication channels the O 2 y & dzWitBri¥id &o change to an EEHMouse
characteristicanclude items elatedto the characteristics of theespondent§Xesidencesvhichcan,

in some way, influencer restraintthe change to an EEH&eneral characteristicencompasses
socioeconomic data about responder@nd some spatial characteristics about tgeographicairea
where respondert live. Thebehaviour changecontext includes the variablgargeted in the study:
attitude regarding theuse ofheating equipment and intention to change. Attitude refers to the
evaluation made by consumers regarding the use of heating appliahttesttion refers to the
consumer intention to change to an EEHA

performing certain activities

Possibility of increasing the (Venkatesh,
Energy efficiency (EE) 2 - Thong, & Xu,
house @nergy efficiency
2012)
Awareness of the monetary an{ (Michelsen &
Savings (Sav) energy savingpotentiated by Madlener,
the use of arEEHA 2012)
) (Sammer &
Label (Lab) Reletvzirr:cf EEHA&nergy label Wiustenhagen,
o the decision process 2006)
Triggers Performance Expectancy ;E_e' : (ﬁﬁesefe\ggﬁguﬁgg ;'?]n (Venkatesh et
(PE) al., 2012)

Relative advantage (RA)

The degree to which the chang
to an EEHA is perceived to bg
superior to current practice

(Franceschinis
et al., 2017)

Facilitating Conditions (FG

/ 2y adzYSNARQ LISN
resources and support availabl

(Venkatesh et

to perform abehaviour al, 2012)
Level of wellbeing (physical an
Wellbeing (W) psychologicalinducedby the Consortium

used of arEEHA

13



Conditional Value (CV)

A

Construct meaning
Is the utility ofan EEHAnN the
face ofa specific situation or set
of circumstances that the
consumemayface

IFHARP

Source

(Sangroya &
Nayak, 2017)

Price Value (PV)

| 2yadzYSNBRQ Of 3
between the perceived benefit

(Venkatesh et

inv)

of an EEHA and tivemonetary al., 2012)
costvalue
Operation and The d'egreeto whichan EI.EHA (Sopha &
. requires work related tats .
. maintenance (OM) : . Kléckner, 2011
Barriers operation and maintenance
Total cost (investment and The degree to whicanEEHA is (Sopha &
operational cost) (TC) affordable Kléckner, 2011
(Conscpus Attention) The (Vivek, Beatty,
degree of interest the person
Engagement (EG) . . & Morgan,
has or wishes to have in 2012)
interacting withan EEHA
Is the extent to which
consumers perceive that
Social influence (SI) important others (e.g., family (Vzln kg(t)elszr; et
and friends) believe they shoul v
Engagement change tcan EEHA
(Barbarossa,
Beckmann, De
Pelsmacker,
. Evaluatsthe level of individual Moons, &
Green Selfdentity (GSI) environmental concerns Gwozdz, 2015;
Sparks &
Shepherd,
1992)
Age of the house sindée last (Michelsen &
House age (HA) renovation Madlener,
House 2012)
characteristics (Michelsen &
House' energclass(HE) The eanergy classof the house Madlener,
2012)
. - Spatial characteristiosf the (Michelsen &
Spatial characteristics (SC . Madlener,
General area whererespondenslive 2012)
characteristics Socioeconomic Socioeconomiacharacteristicsof (Kowalska
characteristics (SE) respondens Pyzalska, 2019
Cobenefits (CB) Possible benefits Fhat an EEH Consortium
may provide
Cobenefits _ Willingness to pay faadditional
Cobenefits investment (CE benefits that an EEHA may Consortium

provide

Communication
channels

Communication channels
media (CCM)

Mediacommunication channels
(Radio, TV, Newspapers, Mobi
Applications, Websites)

(Franceschinis
et al., 2017)

Communication channels
organisatiors (CCO)

Organisatiorcommunication
channels (Installers or related
professionals, EEHsfores,
Organisatios (local association
and energy agencies) and peoq

that | know whoown an EEHA)

(Franceschinis
et al., 2017)

14
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Communication channel

Web and mobile communicatio
channels (Websites and Mobilé

I'HARP

(Franceschinis

appliance

web media (CCW) S et al., 2017)
Applications)
Attitude on heating Attitude on heating equipmgnt (M:’:lrch,
equipment use (Att) use in general and regarding Hernqndez, &
EEHA Sauri, 2015)
Behaviourintention to Individuah itention to change | (Venkatesh et
change to EEHA (BIC) to an EEHA al., 2012)
(Goncalves,
B;f:::]/;oeur Relatedto the frequency and grlalzefllreiui
Usebehaviour(UB) intensity of use (traditionalion- 2018 '
efficient heating systems) Venkatesh et
al., 2012)
Users' intention to continue (Bhattacherjee
Continuance intention (CI) using their actual heating 2001) ’

The questionnaire was createdfter choosing the variableshere itwould make sense to measure
their importanceregardingconsumea @tention to change Due to thequestionnairesize andto
ensureits wider distribution it was decided to makit availableonline. Adapting from the literature,
most of the questions have a sewenint numerical scale (& completely disagree; @ completely
agree).Thequestionnairewas definedn Portuguese and English, reviewed by acadessearchers
and university staff in order to validate both questionnaires. T ltee questionnaire was translated
into the other four languages of th&rojectcountries; French, German, Italian and Spanjstvailable
in the AppendiXAl to A6 This was pasible with the help of the members of Consortium from each

country. Several versions werewordedfrom each language to English and vice versa, to guarantee

that the questions were equivalent anddithe same meanin{Cha, Kim, & Erlen, 200A)pilot survey
was alsoperformed, gatheringapproximately PO responsesThis pilot demonstrated thasome of
the items were not perceptible, so they werewritten in order to bemore comprehensibleSome
guestionswere alsowithdrawn, based orthe feedbackfrom specialists in the area arnbe responses
obtained. Thus, after these stepdescribed in Figure, 2he final surveyvas launchedind, from the
obtainedresults, it proved to be valid and reliablEhe survey wadisseminatedn the five countries
asan orline questionnaireand wasavailablefor three months (Novembe2019¢ February2020. This
guestionnaire waslisseminatedwith the help of theproject partners Jointly, some initiatives were
adopted in order to achieve lasigher number of responses, nametiisseminating the questionnaire
using social media networks atittough thedefinition and exploitatiorof appealing online flyers.

15
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4
3
Changes made
according to
Pilot survey partners’
creation suggestions
(online on
SurveyMonkey)

2.2 Sample size

The first stepregardingthe sample is to calculate the sample si2ssuming a random sampling
methodology representative by country, for the primary outcome and @ 22 O2y FARSYy OS
different sample schemesanbe obtained. If the population size is known, the sampling is based on a

finite population approach; otherwisé is based on an infinite population. Formulas for sample size

are given by:
1 The smplesize forafinite population

ONzRzo
Q06 p Ny

1 The smplesize foraninfinite population

. z 8 2828
€ = 3 =385

where Z is the standarconmal distributionforthe (@ k HO f S@St X R A& (GKS LINBOA
and g=(1p).

Since the exact number @ 2 y & dzVil& Ndpdaticl Bwning inefficient heating appliances is
unknown, aninfinite populationsize modelwas consideredfor this study Therefore,the second
formula was choserAt the beginning of the study, there was no information about the prevalence of
the characteristic (p). p stands for the proportion of the populatibat evidenceghe characteristic
under evaluationIn this caset refers to the proportion of population that is willitg change their
heating systemin absence ofnformation, a pessimistic hypothesis is used. This means that we will

. Deliverable 2.1: Consumer behaviour change model regarding the 16
adoption of efficient heating systems
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calculate the sample size for theorst-casec the case of no informatiorg assigning 0.5 for the
prevalence. Therefore, the first sample size estimateguired400surveyresponses per country
Regarding the level of precision (d), a precision ofvéds used The margin of error of 5% is
appropriate if the prevalence of a disease is between 10% and(Bl@¥g, Winn, & Rusli, 20063
disease is a sensitive scenario in which the margerm@ir should be wisely considered. Thus, using
5% aghe level of precision is adequateonsideringhat the rates of prevalence in each country are
within the referred interval.

However, afterconsultinga study conducted by EUROGAS 93¥NE2 Y 9y SNHE { dzNBSe
2019) it was possible to estimate the prevalence ardalculate the samplé the non-pessimistic
scenario. The available information was about the willingness to change heating systeach

country. Portugal was not included in the EUROGAS survey, so the prevalence rate was based on the
average of the rates ofhe other four countries.This allowed adjusting the number of survey
responses needed per countiés represented in Table &Il countries achieve the minimum number

of complete responses. Moreover, the number of total responses was Rigthermore,even for
complete responses, some countries largely surpassed the numbeeqoired answers in the
pessimistic scenario (400Fhe used complete responsesere randomly selected from individuals
whose characteristics were similar to the respective populatioreitain variablesTheSpanisttase

is particularsince the number of complete responses was extremely higher vdoenpared to the

other countries After selecingthe number of validcomplete responses, a random selection of 450
validindividualswas performedThisway, the Spanish sample would not overlap the results.

7 N
(standard (the
Gy Normal necessary randomly
distribution for number of selected
the (1) level) response
France 1.96 0.19 0.81 0.05 237 453 411 363
Germany 1.96 0.12 0.88 0.05 163 300 179 179
Italy 1.96 0.22 0.78 0.05 264 649 387 357
Portugal 1.96 0.18 0.82 0.05 227 519 331 262
Spain 1.96 0.19 0.81 0.05 237 9531 4736 450
All 1128 11452 6044 1611

Sourcehttps://eurogas.org/website/wpcontent/uploads/2019/12/Eurogas_Energy
Report ComRes.pdEUROGAS: Energy Survey, October 2019; accessed in January 2020

adoption of efficient heating systems
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In the next subsectiarthe descriptive statistics on sampling individuals, comparing some parameters
with the population and understanding if the target population was indeed achievediculatedA
factor analysis will be presentad section3.2, which allowedhe creation ofa division between the
different types of communication channels and-lmenefits. Descriptive statistics will allow to
understand the characteristics of the sample individudlie exploratory factor analysis will be
applied over the cdoenefits and communication channels contexllowing to understand latent
dimensions within the several types of-benefits and communication channels.

The survey wadisseminated irall the five countries under analysis. #i&ch five subsamples were
collected. The response rate had some variation from country to country, as represempdendix

B- TablelO. In total, theselectedsample is composedf 1611 individuals. Age is one the most used
variables of comparison witthe population in many studies in the area of efficient energy and
consumer energy choices abeéhavious (eg. Vogiatzi et al., 2018 hen, 2016Nie, Vasseur, Fan, &
Xu, 2019. Thiselementmeans that thesample was captured in order to be the most similar to the
population in terms of agéHence the target population was divided into two age classes: from 18 to
39 years anadbove40 yearsold (see AppendidB ¢ Table 14. None of thesamples have significant
differences in age from the origin population, except for Portulyat presents ajoungersample A
ChiSquared testvas performedn order to test any significant differences between the age classes
from the sample and the popuians. When comparing the sample individuals with the population,
the target population for the questionnaitaken into consideratiomvere only individuals equ#b or
abovel8 years old.

Althoughthe Portuguese sample is youngssmpared to the other countrieshe gender dimension
is very similar, evidenciradeviation ofnly 1% of the total population in both cases. In fact, in most
of the countries, the gender dimensiémsimilar to the respectéspopulation.

As represented irfmable3, most of the respondents were the owners of the house and the ones
responsible for the decisiorgardingthe heating equipment. These are individuals with more power
and interestto change their heating appliance. As so, the target population of this study was
successfully achieved. Moreover, in several studies focused on the energy topic, the sampleyis mainl
composed by homeowners (e.Wilson, Crane, & Chryssochoidis, 20Kbirala et al., 2018usti,
Kortum, & Kockelman, 2011)
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Descriptive statistics of all sample

Samplecharacteristics (n=1611) Descriptive statistic

Age

18-39 31%

X non 69%
Gender

F 41%

M 59%
Responsible for the decision to change to an EE 77%
Houseowner 78%
Children (1 = have children; 0 = don't havdédren) 40%
Number of years of education 15.3
Country

France 23%

Germany 11%

Italy 22%

Portugal 16%

Spain 28%

As represented in Appendi- Table 14 regarding the number of children, this is a little smaller than

in the actual populationHowever, this variable was used asontrol in the modelthis means that

the results will be validegardessthe presenceof childrenor not. Moreover, the same happens with

education. The average number of years of education is approximately 15, which iwisarheher

than in the generalpopulation. In fact, the questionnaire being online, which was the best option

givenits size,also contribues tohaving responses fronmdividual withhigher education. Thus, the

years of education waalso used asa control variable This means that thenodel was tested,

controlling the effects of education and number of children. Also, the binary variables that identify the

country vereused as contralA Yy G KS 2@SNIftf Y2RSt GAGK thd £ O2dzy
results are valigregardessof the years of educationr the presence of children.

Figure 3 and Appendix(Bables 12 and3) summarize information about energy consumption as well
asenergy source. Regarding the monthly energy consumption per household, in euros, Portugal and
Spain are the countries witthe lower energy billsOf course, this measure diffedue to different
energy prices in each countlso,generally in the sampléhe southwesérn countries presenkbower

energy billsvhen compared with the sample countries of central Europkat may be justified with

lower space heating needs
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Average energy
consumption

I221€

81€

R

-y’ Powered by Bing
2 GeoMNames, HERE, MSFT, Wikipedia

As discussed, communication channels anthenefits are relevant dimensions to be measured in the
model. However, each dimension of those inclsideany different items thatranslate different
communication channels and even-benefits.In order to capture tle relation betweenthe items of
each dimension, a factor analysisas performed A factor analysis is avidely used technique to
understand latent dimensions responsible for tr@relations between variable§his technique will
help in the division of communication channels anebemefits variables into more detailed variables,
accordingo their type.

Figure 4represents the four steps followed in conductitigs factor analys. First, it isessentialto
assess the suitability of data using the Kalgayer-Olkin (KMOprocedure Secondly, the number of
factors is extracted based maintythree criteriato choose the number of factors:
9 Kaiser criterion: every factor with arigenvalue higher than 1 should be retained;
1 Pearson criterion: all factors should be retained unti8036 ofthe variance is explained,
1 Scree plot criterion: all factors should be retained until the first big elbow in theiplot
achieved

Finally, the factors are rotated and interpreted based on factor loadings.

Assess suitability of Interpretation of

data factors
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3.2.1Exploratory factor analysis for communication channels

Concerninghe communication channels, theMO is0.807, ensuringhe suitability of data. Then,
based onthe Kaiser and Pearson criteriothree factors werechosen After the three factors
extractions, a Varimax rotatiowas performed that providesmore interpretability to the factors,
based on the faor loadingsrepresented inTable4. These factors explain 56% of the initial variance
of the variables. Interpreting the factor loadings, communication channels media (C&Mbe
defined asthe first factor, becausehey include the usual media channelsamely television, radio
and newspaper. The second factor is communication chammglmnisatiors (CCO) sindbey include
the professionals related with EEHA, as webhr@snisatiors, agencies and stores. Althoutjte item
representingsomeone arindividual may know andwn an EEHA is not correlated with any faator
the highest loading is with factor@it makes more sense that this item remain the second factor.
The third factor is communication channels web media (CCW), iisdacludes mobile applications
and websites, reflecting the communication by technological means.

Factor 1¢ Commun. Factor 2¢ Commun. Factor 3¢ Commun.
channels media channels organisations channels web media

(CCM™m) (CCO) (CCw)
Radio 0.899 0.171 0.158
TV 0.763 0.245 0.189
Newspaper 0.705 0.215 0.279
Installers and/or related professionals 0.090 0.912 0.104
Stores of EEHA 0.157 0.678 0.217
Organlsatlons_ (local  association 0301 0.504 0119
energy agencies)
People that | know and have an EEH 0.191 0.336 0.181
Websites 0.128 0.200 0.695
Mobile Applications 0.321 0.159 0.534
Explained variance 2.166 1.859 1.012
Explained variance (%) 24.1% 20.7% 11.2%
KMO 0.807

Figure5 summarizeghe results forthe communication channels factor analysigpresenting the
communication channelsn each boxwithin the respective type of communicatiog media,
organisations and web media.

uRadio uinstallers and/or related wW\ebsites
WV professionals «Mobile Applications
uNewspaper uStores of EEHA

wOrganizations (local
associations, energy agencies)

oPeople that | know and have
an EEHA
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3.2.2Exploratory factor analysis for d@nefits

Regarding cdenefits, the KMO is 0.899, representing reliability of the factors. Based on the Kaiser
criterion, two factors should be retained. Asxplainedearlier, the factors were rotated in order to
interpret thembetter. Thesdwo factors explain 58% of the initial variance. Based on factor loadings
represented inTable5, the first factor corresponds to doenefits (CB), including variables that
measure the importance of ebenefits in general. The second factor corresponds tédbeoefits
investmen (CB inv) sincé captures the variables measuring the willingness to pay for specHic co
benefits.

Factor 1¢ Cobenefits  Factor 2¢ Co
investment benefits

Have better indoor air quality 0.802 0.080
Lower indoomoise level 0.797 0.086
Operate the EEHA more easily 0.795 0.084
Achieve a comfortable indoor temperature during the heating season more e 0.787 0.033
Lower external noise level 0.777 0.074
Be more independent to energy prices 0.758 0.085
Have more useful living area 0.740 0.132
Have a reduced environmental impact 0.714 0.105
Have a more aesthetically pleasing EEHA 0.687 0.165
Value the dwelling in the re@state market 0.667 0.233
It allows me to be independent from energy price fluctuations 0.072 0.757
It allows me to have a reduced environmental impact 0.160 0.669
It values the dwelling in the reaistate market(l will sell the house for a highe 0.121 0.655
price if it is equipped with an EEHA) ' '

Condensation, humidity and rutd-related problems aravoided 0.091 0.618
LG oAttt y23 NBRdzOS Y& K2dzaSQa dzaST¥ 0.020 0.570
Explained variance 5.739 2.301
Explained variance (%) 38.3% 15.3%

KMO 0.899

Figure6 summarizes the results fahe co-benefits factor analysis, representing the-loenefits
elementsin each boxwithin the respective type of cbenefits ¢ co-benefits and cebenefits
investment.

uHavebetter indoor air quality
ulowerindoor noiselevel
wDperatethe EEHANore easily

wAchieve a comfortable indoor temperature
duringthe heatingseasormore easily

ol owerexternalnoiselevel
uBemoreindependentto energyprices
uHavemore usefullivingarea
uHaveareducedenvironmentalimpact
uHavea more aestheticallypleasingeEHA
w/aluethe dwellingin the realestate market

uit allows me to be independent from energy
pricefluctuations

ot allowsme to have a reduced environmental
impact

ot values the dwelling in the realestate
market (I will sellthe housefor a higher price if
it isequippedwith an EEHA)

wCondensation, humidity and mold
problemsare avoided

it will not reducemy K 2 dzau&mlfoor area

related
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The first stepto build the modelwas to include althe identified constructs in a single model and
estimate it with the results obtained aftéwo months of the survey release. After thisstiestimation,

the constructs that were statistically significant for each of the dependent variables were identified.
Thisallowed realizinghe most significant variablethat would possibly be chosen to include in the
final model. Not all variables have a significant impact on the dependent variables (regardless of
whether they are positive or negative), and as such, they are ideally thetore®lude, as they do

not explainanything. Thus, the final variables to be included in the medek selectedoperation

and maintenance, engagement, engrgfficiency, social influence, savingsergylabel, cabenefits,
co-benefits investment, communication channels, house energys@das house age. As dependent
variables, theaattitude regarding theuse ofheating equipment and intention to change an EEHA
were selected, since these are the ones that really cap@ig y a dzWiiny#e<3 and intention to
change to an EEHA.

After the selection of the variables to include in the model, the final conceptual nveakelcreated.

This modelallows understandingvhat drives people to change their behaviour about theating

appliance they have. Based tre NB A S SR f A GSNJ (i dzNB>X SELISNIAQ RAa&
Figure 7 represents the conceptual model.

The study of consumer behaviour is controlledually by some variables, especially socio
demographic paramets and, in the particular case of energy, house demographicskelbet al.,
2018 Davis, 2011Mills & Schleich, 200¥ang & Zhao, 20)5Theyears of educationthe presence
of children in the household and the country were used as control variablése model These
attributeswill preserve the impacts on explanatory variables.

23




JINIIFRARP

Triggers context
. Hia (0.135%** I Behaviour change | !
Energy efficiency E— ([0.160““‘}} | Behaviour change i Co-benefits context
. H2a (0.041} ! ! H9a (0.004
Savings i E—— H a(0.004) _ | i
H2b (0.040) ! N Hb (0.083***) Co-benefits
| |
H3a (0.064%*) > | : H10a (0.1717%) Co-benefits
H3b (0.067*%) ! ‘Attitudes on heating®, | H10b (0.110%**) investment
! equipment use I
Barriers context I R*=31.1% I A
i | Communication channel
. *
Operation and H4a (-0.042%) : context
maintenance H4b (-0.090%*%) | I
! H11a(-0.039) Communic. channels -
| I
Engagement context I H14 (0.506%**) I
H5a (0.208%**) i i H12a (0.098***) Communic. channels -
H5b {0.198““}4’ I | H12b (0.121%**) organisations
L Hea (0.160%**) | i4__ H13a (0.045%) Communic. channels -
Social influence HBb (0.163%*) . — - | H13b (0.048**) web media
Behaviour intention to
| change to EEHA |
House characteristics | R™=62.2% e
context i i Controls :
H H7a (0.013) ! ! Number of years of !
— —_— ! : !
ouse age H7b (0.032) ! I education :
| |
H8a (0.003) : ! .
J I —_— Presence of children
gyl e .

Country

The partial least squares (PLS) technigueess usedor this study This method is a variandsased
technique as discussed in this investigation since:

I.  not all items in our data are distributed normally (p<0.01 based on Kolmogorov
{ YANYy20Qa (GSadoT
[I.  the research model has not been tested in the literature;
lll.  the research model presents formative constrycts
IV. the research model is considered as complex.

This method was considered the best one since it fitsahailabledata and meets the purpose of this
studybased on tle information mentioned above SmartPLS 3(®ingle, Wende, & Becker, 201#s
used to estimate thenodel, verify it validity and reliability and to analyse the model resufteps
described in Figure.8
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1

/ Validate the
reflective constructs

(Measurement _
model) ,

4

_ Validate the
formative constructs
(Measurement
model)

Analysis/

Interpretation of
the model

o aTdl

4.3.1Measurement model

Sructural equation modelling (SEMjnd Partial least squares (PL®hich is a variancéased
technique was the method usetb estimate the conceptual model. This methadschosen since all
the requirements arepresent. Using this technique, firstly the measurement model should be
analysed and then the structural model may be testefeveral measures need to be analysied
assess the measurement moddlable6 showsthe mean and standard deviation of the refte®
constructs, as well as the composite reliability (CR) and the average variance extractedA{AVE).
constructs should present a CR higher than 0.7, showing and an AVE higher tltagu@@nteethe
reliability of scales and convergerlidity (Hair, Ringle, & Sarstedt, 2Q1Hornell & Larcker, 1981As
such these measures are verified.

Then, it is necessary to assess the discriminant vali@ite. ForneltLacker criterion, thecross
loadings and the HeterotralMonotrait Ratio (HTM)lwere used taneasure thisConcerning the first
criteria, the diagonal elements, representing the squaredt of AVE are higher than the correlation
between the construd (Fornell & Larcker, 1981Thisfactor is also verified. Table 7 repressrhbe
loadings and crost®adings, showing that abbddings are higher than the creksmdings, satisfying the
needed criterigChin, 1998)The @¢her measure, HTMT, is represented in Table 8, showing diagonal
values lower than 0.9, which establishes discriminant validity.

. Deliverable 2.1: Consumer behaviour change model regarding the 25
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ot wemn S R EE s b ow Ee S m Wm AU oc

EE 6.104 1.356 1.000 1.000

Sav 5952 1.201 0.894 0.489 0.861

Lab 6.132 1.135 0.927 0.452 0.491 0.900

oM 3.162 1.625 0.938 -0.247 -0.143 -0.157 0.914

EG 4355 1.541 0960 0.233 0.120 0.218 -0.184 0.961

SI 3.710 1.741 0.974 0.195 0.153 0.215 -0.088 0.601 0.962

HA 4305 1.924 1.000 0.094 0.066 -0.029 -0.072 -0.026 0.027 1.000

HEC 3.332 2.600 1.000 0.016 -0.074 0.020 -0.078 0.306 0.249 -0.239  1.000

Att 3.984 1.725 0.884 0.314 0.263 0.304 -0.159 0.314 0.311 0.056 0.023 0.890

BIC 4875 1.660 0.925 0.430 0.320 0.360 -0.287 0.457 0.439 0.084 0.121 0.680 0.897

Notes: (EE: efficient energy; Sav: savings; Lab: label; OM: operation and maintenance; EG: engagement; Sl: social
influence; HA: house age; BEhouse energ class Att: attitude on heating equipment use; BIC: behaviour
intention to change to an EEHA)

ftlem EE _ Sav lab OM__EG Sl ___HA HE At BC

EE 1.000 0.489 0.452 -0.247 0.233 0.195 0.094 0.016 0.314 0.430
Svli 0311 0.708 0.325 -0.050 0.057 0.114 0.047 -0.102 0.186 0.188
S22 0491 0.936 0.482 -0.168 0.139 0.172 0.065 -0.048 0.265 0.340
Sv3 0435 0.920 0.441 -0.128 0.100 0.102 0.056 -0.058 0.220 0.274
Labl 0.385 0.433 0.887 -0.073 0.137 0.161 -0.038 -0.025 0.263 0.276
Lab2 0.385 0.420 0.927 -0.136 0.225 0.222 -0.013 0.027 0.262 0.320
Lab3 0.443 0.466 0.884 -0.201 0.219 0.195 -0.028 0.045 0.291 0.366
OM1 -0.221 -0.118 -0.140 0.891 -0.187 -0.089 -0.013 -0.094 -0.131 -0.237
OM2  -0.206 -0.134 -0.126 0.903 -0.116 -0.034 -0.087 -0.036 -0.133 -0.242
OM3  -0.246 -0.138 -0.161 0.946 -0.196 -0.112 -0.090 -0.083 -0.167 -0.300
EG1 0.252 0.161 0.266 -0.164 0.967 0.575 -0.027 0.270 0.329 0.465
EG2 0.192 0.063 0.145 -0.192 0.955 0.580 -0.021 0.322 0.270 0.409
Si1 0.179 0.136 0.199 -0.085 0.594 0.957 0.026 0.251 0.303 0.424
SI2 0.177 0.143 0.202 -0.065 0.566 0.969 0.031 0.227 0.290 0.408
SI3 0.205 0.163 0.220 -0.103 0.574 0.961 0.022 0.239 0.304 0.435
HA 0.094 0.066 -0.029 -0.072 -0.026 0.027 1.000 -0.239 0.056 0.084
HEC 0.016 -0.074 0.020 -0.078 0.306 0.249 -0.239 1.000 0.023 0.121
Att2 0.325 0.287 0.311 -0.164 0.282 0.255 0.060 0.009 0.894 0.640
Att3 0.233 0.180 0.229 -0.118 0.276 0.299 0.039 0.033 0.885 0.569
BIC1 0.413 0.299 0.342 -0.257 0.437 0.405 0.067 0.126 0.614 0.927
BIC2 0.449 0.358 0.368 -0.258 0.351 0.370 0.108 0.054 0.579 0.908
BIC3 0.294 0.205 0.258 -0.256 0.438 0.405 0.053 0.144 0.635 0.853
Notes:. (EE: efficient energy; Sav: savings; Lab: label; OM: operatiomaintenance; EG: engagement; Sl: social
influence; HA: house age; BEhouse energ class Att: attitude on heating equipment use; BIC: behaviour
intention to change to an EEHA)
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EE

Sav 0.530

Lab 0.478 0.567

oM 0.259 0.155 0.169

EG 0.241 0.128 0.234 0.201

S 0.199 0.170 0.232 0.092 0.640

HA 0.094 0.072 0.031 0.073 0.027 0.028

HEC 0.016 0.089 0.038 0.082 0.322 0.254 0.239

Att 0.365 0.334 0.374 0.192 0.379 0.370 0.065 0.027

BIC 0.459 0.368 0.405 0.320 0.506 0.478 0.090 0.129 0.845

Notes:(EE: efficient energy; Sav: savings; Lab: label; OM: operation and maintenance; EG: engagement; Sl: social
influence; HA: house age; BEhouse energ class Att: attitude on heating equipment use; BIC: behaviour
intention to change to an EEHA).

Concerninghe formative constructs, herdt is necessary to assess the collinearsignificance and
relevance of indicator weightéHair et al., 2011) A Variance Inflation Factor (VIF) lower thans5
requiredto guarantee no collinearity issues. Throughble9, it is observel that that condition is
ensured. Also, it is necessary to guarantee the relevance and significance of indieatbts. The
analysis offable 9allowsconcludng the relevance of indicator weights, since all indicators that do
not have a significative weight, have a loading higher than 0.5.

CB1 5.623 1.737 0.274%*+ 0.589%+* 1.516

CB2 5.277 1.675 -0.214%* 0.227%** 1.395

Cobenefits CB3 5.312 1.696 0.261%** 0.591%** 1.537

CB4 5.782 1.476 -0.148* 0.501%** 1.819

CB5 6.081 1.354 0.854%*** 0.946*** 1.634

CB6 252.943 236.461 0.403*** 0.801*** 2.674

CB7 249.765 234.095 -0.089 0.699%+* 2.897

CBS8 218.981 223.278 0.028 0.658%** 3.137

CB9 209.052 222.694 0.125 0.637*** 3.077

. CB10 195.953 207.858 -0.150 0.611%** 2.681
Cobenefits investment

CB11 262.967 242.853 -0.042 0.671%** 2.356

CB12 186.082 200.868 0.343**+ 0.652%+* 2.238

CB13 223.899 223.320 -0.230% 0.550%** 2.378

CB14 270.643 236.566 0.134 0.677*** 1.982

CB15 297.098 246.125 0.634%** 0.902%** 2.268

cc1 4.627 1.894 0.481%** 0.768%** 1.207

Communication cc7 5.061 1.814 0.573%** 0.854%+* 1.426

channelsorganisatiors ~ CC8 4.975 1.653 0.019 0.595%** 2.143

CC9 4.538 1.691 0.226** 0.577*** 1.908

Communication cC2 4.979 1.575 0.624*** 0.868*** 1.243

channels web media CcCc3 3.577 1.802 0.553*+* 0.829*** 1.243

o cc4a 3.672 1.762 0.320* 0.848** 2.144

communication ccs 3344 1.784 0.295 0.904%*+ 3.046

CcC6 3.608 1.871 0.498%** 0.926%*** 2.478

Note: The items descriptions are in Appendix
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In conclusiora good measurement model for both reflective and formative constriscéehéved. As
so, for reflective cortsucts, ®nstruct reliability, convergent validity, indicator reliability, and
discriminatory validityare confirmed Also, for the reflective ones, noollinearity issues anthe
significance and relevance of indicator weighsre verified. The measurement model was tested for
all countries individually. All the results frahre measurement model of each country are in Appendix
C (from C1 to C5). Having all these tested and validated tbe whole sample and each country
individually, it is possible t@stimate the structural model, presented in the next ssdction.

4.3.2 Structural model

In Figure9, the total effects of each variabbee represented Total effects include the direct effects
overbehaviour intentionplusthe indirect ones The indirect ones are the direct effects over attitude
times the direct effects of attitude over intentididenseler, Ringle, & Sinkovics, 2009)

Triggers context

context

. H1a (0.135%%*) f :
Energy efficiency T Hi1b (0.160%*%) I Behaviour change | Co-benefits context
H2a (0.041) ! ! H9a (0.004
i B i S( A } N
H26 (0.020] ! T o (0.083%) Co-benefie
I i
Label H3a (0.064**) > : H10a (0.171%*%) Co-benefits
ae H3b (0.067%%) > - : )] :
g Attitudes on heating®, | H10b (0.110%*¥) investment
! equipment use I
Barriers context I R*=31.1% I -
! Communication channel
Operation and H4a (-0.042%) ! ! context
maintenance HAab (-0.090%**) | |
1 H11a(-0.039) Communic. channels -
| I |
Engagement context I H14 (0.506%**) I
H5a (0.208%**) i i H12a (0.098***) Communic. channels -
H5b (0.198%*%) > I | H12b (0.121%**%) organisations
. H6a (0.160***) | i‘ H13a (0.045%) Communic. channels -
Social influence T Heb(0.ae3F) Y| o —— H13b (0.048%%) web media
Behaviour intention to
| change to EEHA
House characteristics | R=62.2% /| e
i Controls
|
|
|
|

|
|
|
i :
! Number of years of
| education 1
i i
|

House age H7a (0.013) |
| —_—
i H7b (0.032) i
- Hga (0.003) . :
' - ! Presence of children
House's energy class N e

Country

FromFigure 9, the mostritical driversfor consumes to change to an EEHzan be evidencedlhe
model explais 31.1%of the variation inattitude on heating equipment us&romthe triggerscontext,
energy efficiencyl(  =0.135; p<0.01) and label ( =0.061; p<0.05)are both statistically
significant Thus,H1a and H3a are supportednd H2a is not supported-romthe barriers context
operation and maintenance is a barrier and statistically signifi¢ant (=0.042; p<0.1), H4d&rom
the engagementontext, both engagement (  =0.208; p<0.01) and social influente ( =0.160;
p<0.01) arestatisticallysignificant. Thus H5a and H6a are supporteBromthe house characteristics
context, neither hypotheses (H7a and H7b) are supported. Fthenco-benefits contextco-benefits
investment is statistically signifiant ( =0.171; p<0.01) supporting H10a From the
communication channelscontext the organisation 1(  =0.098; p<0.01) and web media
( =0.045; p<0.1) channedse statistically significanThus, H12a and H13a are also supedrt
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The model explaing2.2% of the variion in behaviour intention to chang® an EEHAFromthe
triggers context energy efficiencyf (  =0.160; p<0.01) and lab¢l ( =0.067; p<0.05)both are
statistically significant Thus, Hlband H3b are supportedFromthe context of the barriersit
confirmed the hypothesis ofinegative effect of operation and maintenan¢e  =-0.090; p<0.01),
designated by HAb-romthe engagementontext, both engagement ¢otal=0.198; p<0.01) ansbcial
influence | =0.163; p<0.01) arstatisticallysignificant. Thus, H5b and H6b are also supported
Fromthe co-benefitscontext, both cebenefits [ =0.083; p<0.01) and doenefits investment are
statistically significant ( =0.110; p<0.01). Thus, H9b and H1Ob are supporte@®m the
communication channels, the organisatidn ( =0.121; p<0.01) and web media ( =0.048;
p<0.1) channels presestatistically significarend positive dicts for behaviour intentionsupporting
H12b and H13bFinally, attitude on heating equipment use ( =0.506 p<0.01)is statistically
significant to explain behaviour intention to change to an EEdpporting H14.

The model supported 9 outf 13 established hypotheses to expl&iehaviour intention to change to
an EEHA.

After testing the model withthe whole sample, the model was tested individually pssuntry.
AppendixE (Table36) describes the total effectsf each countryThe next sukchapterspresentthe
results by country.
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4.4.1Conceptual model fofFrance

Triggers context

Barriers context R’=58.7%

Communication channel

( — > 0.091  Behaviour change | !
Energy efficiency 0.119 > Behaviour change i Co-benefits context
|
) 0.093 -0.019
Savings —_— - . " .
|
0.161*** > L 0.031 Co-benefits
0.099% Attitudes on heatingy, | 0.100** investment
equipment use !
|
|
|

v "
Operation and -0.098 > . context
maintenance -0.020 |
L -0.098** Communic. channels -
-

|

-0.022 media

I
I
I
I
I
I
I
|
|
|
I

Engagement context | 0.419%** |
i
I
I
I
I
I
I
I
I
I
I

0.282%== i 0.256%** Communic. channels -
0.206%* I 0.272%** organisations
( L > 0.032 L :. 0.116%** ommunic, channels
Social influence 0.035 > — - I 0.010 ] web media
Behaviour intention to, |
change to EEHA |
House characteristics R'=78.1% ! 5
' ! Controls
context ! ' '
" 0.035 o | Number of years of ™ |
ouse age 0.066% > i education ,
I i !
0.057 i ! P |
( House's energy class } 0020 > I Presence of children .

Observingrigurel0, the model for France explains approximately 78% of the behaviour intention to
changeo an EEHA (Rquared), being the country with higheiSQuaredFigurelldescribes the most
significant effects in behaviour intention to chanigean EEHA. As so, these are the main consumer
drivers in France.

wCommunicatiorchannelsorganisationg+) - More communicationfrom organisation
andenergyagenciesaugmentsconsumersntentionto changeto an EEHA

wEngagemen(+) - Consumerghat pay attention and are interestedin EEHA®resenta
greaterintention to changeto an EEHA

wSavingq+) - Individualwho are aware of the savings(in terms of energyand money)
presentagreaterintention to changeto anEEHA

N

wCobenefitsinvestment(+) - Individualswho are more willing to spendextra moneyto
achievesomeco-benefits,presenta greaterintention to changeto anEEHA

J

wLabel(+) - If the new heating equipment is identified with a & LJ2 & Aefiekgehiss
(aboveC),thenthe O 2 y a daviténhidR td changeto an EEHAwWIll increase

J

~N

wHouseage(+)- Theolderthe house the greaterthe intention to changeto an EEHA

|\

L { CEX < ¢
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4.4.2 Conceptual model foGermany

Triggers context

0.088

Energy efficiency I o0z * | Behaviour change i Co-benefits context
i
C i ) 0.003 - 0.227%*
Savings » - . - i
0.037 :‘ 0.350%* Co-benefits
|
-0.007 ' ! 0.178**= Co-benefits
Label —_ _— — JE—
-0.014 Attitudes on heating™, ! 0.165%=* investment
] equipment use !
Barriers context R*=36.1% | .
] ! Communication channel
Operation and -0.046 . ! context
I _—
maintenance -0.102*%* | I
{ Ly 0.006 Communic. channels -
o 0.027 media

Engagement

0.145% ; 0.131 Communic. channels -
0.023 ; 0.211%** organisations
v :l4—'0-048 Communic. channels-
! 0.078 web media

0.126*

i
m

Social influence 0.125%*

ehaviour intention t

change to EEHA

House characteristics R™=74.5%

[
i
|
i
|
|
i
i
i
i
i

Engagement context | 0.577%%* i
i
i
|
|
|
|
i
i
i
i
i

|
|
context i i : Controls :
: i ; i
-0.130™* ' [ Number of yearsof ™ |
House age > : |
* | Crassry
i : :
-0.138** | ! i
House'senergy class 0 123“——5 i i Presence of children | |

Observingrigurel2, the model for Germany explains approximately 75% of the behaviour intention
to change to an EEHA-8uared), being the second country with higheBdriared.Figure 13
describes the most significant effects in behaviour intention to change to an EEHA.

wCaobenefits (+) - If consumersare aware of the co-benefits that an EEHAprovides)
then they are more likely to changeto an EEHAG the specificco-benefits should be
promotedto increasethe intention of individualsto changeto an EEHA )

N
wCommunicatiorchannelsprganisationg+) - More communicationfrom organisation
andenergyagenciesaugmentsconsumersntention to changeto an EEHA

°2

J

wCaobenefitsinvestment(+) - Individualswho are more willing to spendextramoneyto
achievesomeco-benefits,presenta greaterintention to changeto an EEHA

3
N
wHouse'energy class(-) - Individualswith a low energy performing house are more
willingto changeto an EEHA

J

wSocialinfluence (+) - If peoplethey know and value, think that they shouldadopt an
EEHAthen consumersntention to changeto an EEHAwill increase

J

N
wOperationand maintenance(-) - Theintention to changeto an EEHASs greaterif an
individualconsiderghat the maintenanceand operationof the equipmentis easier

J
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4.4.3Conceptual model foltaly

Triggers context

Barriers context R’=19.8%

Communication channel

Operation and 0.034 context

— 0.067 | Behaviour change | !
Energy efficiency I T E— Behaviour change i Co-benefits context
i
. 0.027 a ! ! 0.082

Savings + 0.036 » !4 0.041 Co-benefits

i
0.013 ! ! 0.342%== Co-benefits

Label — - » -

0.055 Attitudes on heating™, | 0.226%** investment

equipment use !

|

i

i

!

maintenance 0.028

-0.049 Communic. channels -
0.007 media

Y

I
|
|
|
|
|
|
|
|
|
I

Engagement context ' 0.415%%=
i
|
|
|
|
|
|
|
|
|
|

| C )
0.011 e 0.078 Communic. channels -
Engagement 0.129%% > i"' 0.066 organisations
al infl 0.057 | « 0.025 ommunic. channels-
Social influence 0.126% g - ; i i 0.058 web media
Behaviour intention to, |
change to EEHA |
House characteristics R=43.1% ! T camtrale
' ! Controls
context ! ' '
0.023 H ! Number of years of .
» ' | i
House age _0.008 > ! education |
| i |
i -0.008 - ! : Presence of children | |
House'senergy class } 0.057 A, ;

Observingrigurel4, the model for Italy explains approximately 43% of the behaviour intention to
change to an EEHA-Suared). Although it is the country withe lowest RSquared, 43% is still a
satisfactory percentage of explained variance, especially when compareathigh studies.Figure

15 describes the most significant effects in behaviour intention to change to an EEHA. As so, these are
the main consumer drivers in Italy.

Y

wCobenefits investment (+) Individuals who are more willing to spend extr
money to achieve some duenefits, present a greater intention to change t
an EEHA

wEnergy efficiency (+)The perception that having an EEHA improves the
house's energy efficiency is important for people to change to an EEHA

wSocial influence (+)If people they know and value think that they should

3 adopt an EEHA, then consumers intention to change to an EEHA will increase

v

wEngagement (+)Consumers that pay attention and are interested in EEHAS
present a greater intention to change to an EEHA
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4.4.4Conceptual model foPortugal

Triggers context
0.086

. |
Energy efficiency -——0.094———b © Behaviour change i Co-benefits context
i
C - ) 0.069 N - 0.036
Savings 0.074 » iq 0.070 Co-benefits
i
0.073 ] ! 0.197%** Co-benefits
Label 0.073 - —

Attitudes on heating 0.186%** investment

equipment use !
R*=33.4% |
|
|

Barriers context T
Communication channel
Operation and -0.146%** context
EE— —_—»
maintenance -0.182%%* I
Ly -0.020 Communic. channels -
i" 0.056 media
0.090 ;‘ 0.063 Communic. channels -
Engagement 0.110% L !‘ 0.143* organisations
0.203%%* v i 0.084 Communic. channels-
s — | !
Social influence 0.077 —— — - H 0.045 web media
ehaviour intention t

change to EEHA
R'=62.7%

House characteristics

context
0.095* Number of years of
House age >
a8 0.127%* . education

0.070

I
|
I
I
I
I
I
|
|
|
|
Engagement context ' 0.630%**
I
I
I
I
I
|
|
|
I
I
0.095 !

|

|

i 3 Controls
| ‘

|

|

|

House'senergy class Presence of children

|

Observing-igurel6, the model for Portugal explains approximately 63% of the behaviour intention to
change to an EEHA-GRjuared)Figurel? describes the most significant eftsdn behaviour intention
to change to an EEHA. As so, these are the main consumer drivers in Portugal.

wCabenefits investment (+) Individuals who are more willing to spend extra mohey
to achieve some cbenefits, present a greater intention to change to an EEHA

wOperation and maintenance)( The intention to change to an EEHA is greater if an
individual considers that the maintenance and operation of the equipment is easier

wCommunication channels, organisations-#More communication from
organisations and energy agencies augments consumers intention to change to an
3 EEHA

N
wHouse age (+)The older the house (or its renovation), the greater the intention to

change to an EEHA
J

s |

wEngagement (+)Consumers that pay attention and are interested in EEHAs
present a greater intention to change to an EEHA
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4.4.5Conceptual model foBpain

Triggers context
- 0.154%%* L Bohaviour chanea | !
Energy efficiency 0.144%* i Behaviour change i Co-benefits context
| |
. 0.064 . 0.011
Savings + 0.011 > i‘i{l{)s{)i Co-benefits
i i
( } 0.041 ! 0.222%** Co-benefits
Label > | [ . I
0.040 i /Attitudes on heating !‘—0-131"' investment
! equipment use !
Barriers context I R*=41.5% I
] ' Communication channel
Operation and -0.089*%* ! ! context
I —_— |
maintenance -0.150*** | I
i . 0.133*%* Communic. channels -
: o 0.110** media
Engagement context I 0.546%** I
0.190%** | | -0.026 Communic. channels -
0.254%%% > | i‘ 0.012 organisations
social infl 0.227%** | v e 0.041 ommunic. channels-
— —r el :
ocial influence 0.196% %% | - - - i 0.046 web media
ehaviour intention t |
| change to EEHA I
House characteristics ! R™=62.8% ! : :
context | ! Controls |
H 0.014 N ! I Number of years of .
ouse age 0.037 > I : education
i i : :
0.009 I : . i
House's energy class } 0.038 > i ! Presence of children | |

Observingrigurel8, the model for Spain explains approximately 63% of the behaviour intention to
change to an EEHA-8Rjuared)Figurel9 describes the most significant effectdi@haviour intention
to change to an EEHA. As so, these are the main consumer drivers in Spain.

<
wEngagement (+)Consumers that pay attention and are interested in EEHAs
present a greater intention to change to an EEHA

J

N
wSocial influence (+)If people they know and value think that they should adopt an
EEHA, then consumers intention to change to an EEHA will increase

J

wOperation and maintenance)( The intention to change to an EEHA is greater if an
individual considers that the maintenance and operation of the equipment is easier

wEnergy efficiency (+)The perception that having an EEHA improves the housa

energy efficiency is important for people to change to an EEHA
J

<
wCo benefits investment (+)ndividuals who are more willing to spend extra mo
to achieve some cbenefits, present a greater intention to change to an EEHA

=

ey

J

N
wCommunication channels, media (Nlore communication from the media,

augments consumers intention to change to an EEHA

L { £ CX < ¢

34




AIVIIFRARP

In conclusionthe results for all countriegvidencethat although the effect varies in terms tie
magnitude of impact in intention and relevance, the majorityhe driversare relevant for the model
inall countries. However, these differences are important and suggest different strategipproach
the consumer irrach country.

In order to understand which communication channels would be most valued by consumers who

intend to change to an EEHA, a more particular study was carried out on the variable referring to
communication channel&igure20 shows the communication channelost valued in each country

This wayit is possible to understand the most valuabl@mmunication channelby consumers who
intendtochangetoanEEHAY R & 423 Odzad2YAT S GKS O2dzyi:NB Q& 1!

1 France people they know anebwn an EEHAocal organisations and energy agencies and

EEHAstores

Germany people that they know and own an EEHA, radio, websites anBEté/stores

Italy: local organisations and energy agencies, installers and/or relptetéssionals and

mobile applications

9 Portugal local organisations and energy agencies, websites and the people that they know
and own an EEHA

1 Spainradio, mobile applications and the people that they know and own an EEHA.

T
T

’ 2 . People that | know
1. People that | know and have an EEHA (+) P~ 7 and have an EEHA (+)
2. Local organizations and energy agencies (+) 3 - . Radio (+)
3. Stores of EEHA (+) ' f . Websites (+)

Stores of EEHA (+)

1. Local organizations and energy agencies (+) \ . Local organizations and

2. Websites (+) A 4 energy agencies (+)

3. People that | know and have an EEHA (+) : . Installers and/or related
professionals (+)

1 . Mobile applications (+)
N & _ .

1. Radio (+)
2. Mobile applications (+)
3. People that | know and have an EEHA (+)

In general, organizati@ communication channels are the most valusmmunication channeh all

the countries. Websites and mobile applications are also very releVd® mediachannel is most
valued by the German and Spanish consunfeanly the radio format). This analysis shows the high
importance of organizations and energy agendiealso, reveals the increasing search of information
through web and web applications il ¢hese countries, which is especially relevant for the HARP
online tool.Figure 21 in Appendix E presents the structural model for communication channels.
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