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Abstract

This thesis is mobigataedabygyl eheeneadder st andi

| andsc atpteenfeargy c¢cons umelrh emacroknecte pt of digittal s et
service bundles) is offered as an approach to cr e
is based on a discrete choice experi merter(vDCE) i n

bundl es.

The first part of 2heptbodesesntss (Chaptressearnch

objectives. I't | ays the theoretical and met hodol «
of economic theories. I't also coverandt exalmasiess
di fferent estimation model s. Finally, the surve)

presented.

The second part dnrCdh afpitireiavte3dtpipd datceast iiomnf | uences

reliability. It tests whether preferences are sut
apurchase decision. The i nvessatnmpglaet i D@E i s u rbvaesye dw

respondents were asked to evaluate different attr
or afhpperference elicitation. Two | ogit model est
di fferences bet ween t he t wo sampl e groups. St 3

measur dlelca eoff context on preferences are found.

The third part and Chaopofeac udspepsl icratproomduct an

attributes within a DCE. It assesses whether the
service attributes in a bundled offer. Particular
creation. Met hod @l ocgo ncdail tliyonamullta goi t model s ar e
interaction effects for all attribute combinati ol

effects and to provide adildegcenf posi hé vempacthedg
utility. Based on defined syner gyancdansteasg o nshtsanmisi st i

specific cases and attribute combinations is four

The fourthipdrtapphdcathiexrmm( @Glraptheorw H)i f ferent

l evel s, which differ in their degree of digiti:
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alternatives with their respective perceived util

a Hierarchical Bayes (HB) roupa-weruathihliicti ées furser

observed choices. A correlation analysis between
performed, as well as a amual tcioplde tri eqradss d io@ri { amald)
These methods are used to establish a relationsh
digital maturity of product attributes. The resu

from digitised service attribuéeesrlcelosess manlye siem

of the price attridewet enp kwWwimigcdurd oand mtad »ts, r emai ns

Overall, as set out in the concbudnhbpghehapber
investigate the economic relationship between ser
add to the quantitative body of research on ser\
economic utility eval uat ieomadfn sceornvirtiibsuatiiomnn oifs ta
technol ogy and digitisation affect utility and p
Under certain condetdbgbt asbeupvtiocdee cotu ndd lels -mor e t h:

digital counterparts.
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1 I ntroducti on

1. 1Motivation fort hrbesddaresh s and

The initial motivation for this thesis has b
enhanced offers fromcerarsey cusltloeres rmhaow attheg and,
seller an advantage within a omospatnage wentmaa ket
business contributions in this area, this work e

perspective and quantifies this perspective base

research objectives of thidhtrleeesiag earse establ i she

(1h)denti ficcuartrieonnt odfevel opments and the general m
energy markets

(2)nvesti g(adtiigoint ashf) i csre na&§ ti impprrda dawndt strategy pr oy
academiscwetlt he akiterature for the WwWindbHi nfereengy
mar k,et s

(3Addressing the need for establishing economic
servitisagiwel l as establishing blge ameitthatdioV @

foundation to eval sattei tpheadeifchtre csttsr aa fe gtyh e

Despite its grounding withithetbeoprenifyythoBss
t hffocus on the utseéi viytpafddeicadtrs, sdfetatt lkegtyy percept i
di gedd iof fandngde role of edidrmiomi ¢ hlrehaWwisaurievo a:
remainder of this introductot hmarhlaett,erpr ddwectt hgtel

and economic greswmdibsegdt taboegn d & wirmtnr o d uheei ncgent r al

contributbappbiodtitdes within this thesis. The se
will also iespeduiceetheseadch appweictthaitmeotnhi s t hes
1.1.8tudy context: energy markets as a competiti

Thencreasédgfor alternatiyvecemesegywrsmiuff gcreisn @a

for consumebrsst focus on effici,eaney chrad azdeirti isonal
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energy and electricity mar ket s iosfl atihne &couer reexnatmpnii el
the-cabl edd@ 6t210g gtEsud opean Commbssitbe, n2WO&ur opean
Deal announcdlnignaethuet r @afl i comt ( Eendopdagn 20680di ssi on,
The energy and i gtuirlrietnyt | pan ccunsatprgythoer et hr eset ildrber al
directives of 1996/ 9Buyr 2pdda8n( Bnudiocpie@nh «cCfommh & si on,
whi mhr k the stfaotrhiengnpaindd i ng of Ruret heentelrarye , mar
ongoing international energy <crisis, which emer (
political and economic | andscape, particularly as
periods of | ockdown condi9t pamsCalmi ehe¢d ktey ithheée vEO ¥ I
situatadlowndarpolitical and economic implications
Specifically, t hi si nh atsh ei measctt eerdno akeoomswssp hteir @n a | e |
resources such. alst nadtwlwsachggudea st r ai ned supply i mpl
whol esal e cost s and consumer price€onaeqosst Inyu,l
households seek ways totbhave enelrgya elmmdd & kadruceen
pol itics amdasnbgoiretgr eater independence from trad
resourceaesprodlmaghe i ncrease of decentralased and

necestsarieanced etrloe car bon emiBhksd olbhcso n amamigsett,s 2022 a;

Al | t heseolilsesateisvferdayretr gy prova ldalrei dwistcho p
chall engadgiomg cost ef fici encsytut(joipteg aenhengy aefifi c
(strategy and investi mgdriessedbsu stimaets snesdd, att ® ghh € s
and customer interactions. Moreewvelt i rkarceaamsoil nogg i ¢
demahdr electricity, despite or e v e n( | bEeAc, a u2sOel 3qg f
Sorrell, 2009Nevernkel, e29®¥130r even so, the gener a

ensure a balanced amount of ener gy( Ggoennneorra,t ieotn aalr

2014; Cl astEwesr,y 2d@relr)gy provider wi || need to p
congruence with mini mal operati ormald echd sutes fwolhri liet ¢
customérerdano & Fulli, 201Al |l Gulh dshéadvEere a2 d ad . |,

competitive situation that enerlgyolciomg aati etsh ex eléK
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exampl e, within onl y?!lsosxt yaelamoss,t t3h0e% 60Bfi gt hSei xrbar k
electricity hetdwegears 2800118Beanwdhi | e t he number of ne
i s cont i nu(oQFsGEM,r.iQsbieln9ghe sostunree competi ti veness of n
Her fi-Hdaé&t¢t hman | ndex i(MHHIil ghact veTsiteo mplelt i t i ve a mar Kk
measuring theoftonecmpeHriiatsicdhmman, 1964; Markenhdatwl t
an HHI below 1,000 are regardeaiHdds betwreantiraodoed
2,000 as concentrat eanHH& n da b ma& eskrezt, sOcOodn dhihdyéhrl ¢ d

concentrated ap@MmondphbEk)it @kic | atest O6State of ¢t}
reporrtosm 2019,hoQ@fdgaetml Hfher t he UK el ectricity marKe

for electricity(®OFGEM . 20283 for gas

As of ,c20n1sQu mer switching rates inre¢e¢aebhaJK el ec
hi storical, hhgdadhodigsk 8 Borotihrer Eur opean mar kets. Thi
drives competitiofOBGEMeeceTFDUApPplhieerGer man el ectri
similar situatAlotnhd g nbddled raea divaani. |tabbelcee nt r at i on of
German masWwWetching ratewiibhmet adbokler apphEERgERIORN)
I n 2@22most 50% of al |l German househol ds (near |y
electricityhpwenitacddhred( 40®ir gas psabvodenj shacent

mar KeBtDEW, .2022)

I herms of the obj ect itvaek eoafwatyh iisn itshhetshiast, o btuhgeg tk

in the consumer energhbumomye tonisa aesdai ftraddewgndgeavf s .

I'n contsalsltemws dvbaarcieepayr tolfy pol i ti cal and regul ati
(l'i berati on of mar ket s) and high competition (F
consumer |l oyalty and, consequently, the value pr
not topswviadnedr st o of fer a mutually beneficial out
actor s. The wunderlying hypothesis in this <case
additional utility for the <customer | eads t o i
consemtuliyn ctroefastewdr e Vsoagleels, et al ., 2008)

1British Gas, EDF Energy, E.ON UK, npower, Scottish Power, S
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From the &G uptompegteargriaty of suppliers ar
transparency of prices and service features is
supplhiaemmess pondéd stbparsieadde deci si,eepbehaVvipuwith agg
pricing that includes( ACGER,er2m21 Hhoomeuvs8 f)atyimie sitthse p

has happened at t he e xcpoemtsrea cotf dpuroatiitoafbli & b rtkye aacnhd

et al ., 2018.; SApgxHEwecrei 2m2*t)d behaviour is also refl
on the British energy market, which concludes tha
externally to another provider than i npgreidoeal |y t
contftaaygers, et al., 2019)

A recent study?2bp2Zprvdéaeartsurasssessments from en
from differeamneisquypednat isotchedwec e ching behaviour of
They expect customers to turn away from | arge uti
competitors. This behaviour i s, for exampl e, re
Electrici(tQFGEM,ke2®B109r, bpy. t3hle) Agency for the Cooj

Regulsatodwre Eur opeAGERegv202215) Mpred8er, the impliec

among the experts involved is itrthgatongeplensi meass
t heorceo mmo diet,ygl ectaori clkhwt rat her on digital serv
i nt er acLteiho rkse , et al ., 2018; Accenture, 2022; Boo
1. 1.Research f(odciggsirtvailt)iasatai ot enti al product str

Business and management r essearvdhdi ctfaftdaomv @ rh et kt
request t hat e MNerdgye dc avmad wsed o loinmprest i t i veni gthivant ag
havedea.he initial U nsdeerrvsi tt awmsdsit n goenroifv e d from i nvest
manufacturing firms and how theytaongpobbhe) taaegvbt

reach a higher degr(e¢amdern mearewe a& eRladd f eX $88)

The concept refers to the shift of a manufact
hi gher range of( \baenrdveircnee roef e& | RRagdda,y 69 &&h)der st andi
concept has beemebrosdeéemed ha&nd dea that companies

adding services or additional pddugercodpddeniO$
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'l enberDher00aBre | trisfato dhhe procedure of suppl.i

nufactuirmrsgeg)viadckcd t o physical product offerings
st omer , to increasd ¢thbhstomehecloimmikrniaxg success o0
pplier or firm.ssOnienteexgarnaptlien gofantahl yt ipc isnafitnwar e
er astyisntge ms . This enables predicti Ve wmdi mte rdairec d

countering possabli Famdéf maecwe oS Rradiat a rd BiiBtdm

rivatives may be regarded as promising appr

ifferentiation for wodimbddd it ®@mtdi) a blass ¢ dhaeds of & ka

ding innovative attributes that (a3$hamrkgpre,ctetd &l
09; Matt hyssens & VandenbemptWhi2I0€8t hduigmist ieal ¢

rvithssatheen di scussed for mor ea ntdh aanc c4&0 feyaa i o n

igitisation expands the possibilities of supplie

There are voices that see digiti-saddéeamumatshone
dustrialm®Reeodammomldy | abglISlcehdviabg | mRdUsHt, r yp . 4 .204

, -2PB@1lroncept assunmecsahtdh atnvrdoevaativiah o @ ntehnet s al t

neration of value and goods in economic systems
gine | ed to mecFRiamiatwad tRepireoldwtcitano)n, (how t he i nt
ectricity | edSdomomdies Rpv aldwtcitorm)h, (and how semic

mput ers enabl ed di dgThi dndd ussdRewweal génemndylevhalt m
ferred to as Ol,adwosgsy ,bbyt Gnorlisisl es hiarpteedr net , sens

chine Jama@rmarngfi e( @8¢hwabel 2086 n tHpd msktr °m & Par f

lA4hese considerations follow the idea of an ec
|l ative pricgpréductgioomdsi il ess costly or the re
ads to a switch from one indifference curve t
uilibrium. The reasoning behindntbethesa®dftmmt i C

nnected tbot hetdhasbéilnftoyr mati on asymmetry that i
ansac¢tNiagh e, et. Aal t s 2O6R6), odri gbyneaymons| y, d
ansformation, has always been the accumul ati on

hdhe prebesiketshe foll owing def iDiigtiitamrstalbd o i g is
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increasing application of technology for connec
pr odyuacntds s e.r(\Cioaoaesg nen, et al ., 2016; Pai ol a, et a

Porter & Heppel ma-hearr20as5; evealdrel RP021; Ruan, 20

With the help of dciagoiotmpsaartei osnu, ptpbl & detff asmearnsdo r e

easily than before. Moreopeeseiptwvsiseragreeceadftfleat nd
i nteg,;ramtdi drhe abi |l it ytrtaon s oaaomarta gen tolf Radicdsd thse,s se tm¢
al ., 2019; KhanrFol leadawianlg ,t h2e0s2zulnné aesesnandi ng of di

partseofvi tdasmthe ndi vicdendp dismttoe(rjshaeld dxhteec natl omer
(Pperspective: (1) the application obkedivgiiahtiti ot
(Coreynen, andall2) 2086 undsesadcdtaendfi fnagedo fc udsitgoineir

neeqs¥orter & Heppel mann, 2014;. 2015; Koht am2 ki,

The combination of bot hgeé¢ aviaeriieentty porfo cpersosdeusc t
consequently |l ead to the idneksiihrgad einrecargeyas spe bofi ddeu gt
assumed that s&@ hwi Icluisnt gomeg)sf otro dpiagyi t(@d WIpRréoduct bun
t han t hleestutniabtietsyhe i ndividual bundle corthpgheats o
counterparts. This maa&ingi t icedteiro s @daoruyilimcdeecats b un (
the delt &hpernrweane price and WIe al hoenmscuesmd remldu sng t

(Colli ®oynaeddnomi cal,adgedkvalgue.

1.1.Bstablishing th8amwmtk¢ hbaoil ogd :t hrough fundame:]
economic reasoning and how to quantify util:@i

I n economic termeyrviihiessamasenptomft he under st al
consumer perceives and realises a utility surplu
ser vi ciesss.s ulnhpctaino nb e btarcakc etide tht delef o f'c ¢ mteu 250 hveh
i deaner gehdat products might be di(fFaewiemtttiiat eedt bayl .
Rot hschil dOt H&®&B79ontri buti ons tdasemsmdr\wadad wntoitl itthye
theervices t hat are delgooedsweadh bys ulse atg/ etahr avst eh ,
ent er t a(iBnenteknetr., HeOr6ckce, the wutility of a good is d

charact érLbasthbsesser, 1966, ChobbécC e paelss,o lamwplEned
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consi dtehrieindg rect wutil ity cr ea(tlions eof& ckognszietier 20 le
core assumption of the wunderlying models is that
of market.goopda heating system and the -aligdtrici:
t hheousebaotbtdwn time. This idea overlaps with the
services to Ocreated saddivtoicaaneaeld Wwtyisldirmwi t.cacsnacte potn
Consequeretvleyn i f the bundl ilmgadi ndilfdteh aefnitdeiltfdfsaeteankt e
| ocastainodn t hrough different economi cs earcvtiotiiss, aaaino ne c

| eigindda «sumpti on.

One of t he mut uatl hefsopupnrdoaatci hoenss iosf tsaé i an il it
behaviour of the consumer, which involves the mos
the desired collection of charathevemsyicseedcatcamnli

satisfied through the consumgtGadnd oaf BotWei gead &s r
Cassini & R.ODENE rceddsrddd)e reicrogn otmh & ebaompel,esahere i s
cl eifardi cafahomconomi c ogtrhoeu nidd enag tfsheartvhipcreddl e st of f er
additional utilities which would not be Od6daccessi
individual involved goods. This addicdriomcoeelr ut i | it

surplus, which is O6creaBegdajbyfesohorethal cong20mé

To idehei Hydlfeememtts of the consumerEs utility
under stsaerdviintgh sBit s omete Choice Experiment (DCE) i
met hodol ogy for this thesis. DCEs are a method f
Lancasg(tlelOrédbseor y of consumer bebh a9 Badw rofa ncdo niphaurrasttiol

judgement 6.

1. 2Research obfethisgeshesi s

The tahprpelei ciant itohniss t hesi s ar e dapplvieatdhfraeemh a s
di ffer.enTampdciicati ons papsamepedshebimighse buying
behaviour and presedreenlceecst rf oit i proiduct servic
respondents i nme&telramamfyogichat i on ®dDfaseler siasc he y

servi tfirsaamedwor Kk for energy andthbeéei Wid/talpp ded mea wiee s
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anfRad@l988; Grahs| , 2013; Grahsl f &avMewWamkiri ncR0de

attribute groups that arse whemmor ffeg e megh e oW wpcd O e i

The properties aonflapphareaduenvisce cbundl es includ
technol ogi es (mobile internet, machi ne |l earning
pl atfor ms, etc. ), rely on important company <capa
infrastructure, cdimmuniad atpiromceprsetsgcopet eretbical) , a

increase efficiency and sustainabilciothsufmpt i o he
orientetdc. ). The survey was designed to address t

managemeatrchesét offers the toendatiowi hgr invest

T f economic choice and t hepbadgueartgy ipcres cheuansd | oef 3
be altered byCohapBext effects (

T If the combination of goods and segwmcefs toHd er
i ndi witd @afit i t s i ndChvaipddiearl parts (

T If thediutf éadfeytclee di gitisation of consumer off

measured HChapter

The objecti woppdfi ¢Gokaeddjeiri st t heo frgauve spgri eofner enc e s
and expected utility can be af fagpmtl d dfGhdayp dddeirr c u ms t
focuses especially on the attr iobhuotwe st,o iqg.teh. B, ipfryo d u
ex)sinteosytnieocrgs es bet weeapplhiedtChtaipde ritrhvi egdt i gat e
how different oli gditefifseeydpadst tprriobdulteetve k& d fod d =1
di fferent LILlervetlse offolult,avii iviyl dedctmitomsguce the resea

the different chapttehriss arhdkesdapppl i cati ons

1. 2.0bj ect iGChaptaefr 2

The second chaptdédowmcwoé$est hos |t agisng theoretic.
compreheaddnrvedghr ee areas. First, we introduce re
and consthatctwe trhelow gbreutt hesi s. Thecsesteshned part

theoretical and ometdlao d olhegiocad DIEE®R g ant estimatio
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model |l ing approachesspédtiebhasbkeyaytdésithmepmwaecess
used for the appliThbatdbhserenthbbjebepiwesenfetdhe

in detail bel ow.

1. 2. Ecbnomic foundations

In the fChaptlegwaaddrodseser se economic theories

establish a robust framework for our discussions
role of the concept of preferences, which has ev
in wutility telmporwr y oi mwtoemr pretations that consid
subjective values. This evolution reflects a par:

within economic theory.

We further explore how behavioural economi cs

reshaped our wunderstand-mafgi of, cpasuimeunl arelcy suode

uncertainty. These discussions not onlghbigaligh
model s but also introduce more nuanced framewor Kk
probabilistic outcomes.

OQur analysis also includes an examination of
utility models (RUMs)Ii mpdrdtogm@miprpirmalclhye samaleysi ng

behaviour by focusing on actedluthbiteesrathereby

the credibility and applicabdildtycoefaricon.omi ¢ mo

I n di scussing welfare economics, we connect t|

economic efficienchei mnd Guwrci éit at usmeildns cover

externalities, the importance of Parfeuaroc teifdnsciiem
assessing and promoting societal welfare. At thi s
relationships between economic conditions, indivi

Additionally, we elucidatlemmaeanel Rogdsel dént

our theoretical framewor k. These mat hemati cal i
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mi croeconomic behaviours, such as firm input ch

broader economic variables of prices and i ncome.

By synthesising these theories and concept s,

empirical i nvestigat i ont hinbk essu bss, e qparntti ccuhl aaprtl eyr sf oc
digital transformation and servitisati-makimdg]l uen:
in the energy sector. The foundati onal chapters

and the foundatidrysisesr fTheydatbaeamnhe objective
contribution to the wunderstandidbyoévelcoinogni di die

ser voircieent ed economy.

1.2. Foandations of DCE

The sielcoparChaptileaddreesstshe t heoretical and me t
foundatDOmsi @il i ghting their evolution and cruci e
preferences -naankdi ndge cwistihoinn economic models. Anchor
of Lanch%a®)d ThurkadhjeeseuDICEis as a robust met hod
uti-daspdeferences. eTheiampgliiomati on of DCEs spans Ve
capturing consumerr icnh oe ncvei rboenhnaevnitoa | , heal t h, and

among others.

We ground our discussion in Random Utility Th
refl ect sahtei omaxdafmi ut i | i ty, al beit influenced by
under pimosdetld 8 ncgonsumer choices through | ogistic r

di screte deciscompabBfiEgwdheosi.ceByBased CGappohnt ( CB

Anal ysi s (CA) and Qualitative Comparatiard Anal y:
comparaapbplreoaches that, whil e si micloars,umermo\pirecd edied
structures through the ranking and compl ex inter:

We delve further into methodol ogical advance
various estimation model s. These include the Mul

(CL) model s. MNL model s I h®&cdodomioard cp rcchbaa haicltietrii e
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respondent s, while CL models are des( gmnfefdmam & an
Duncan,.Ad988) onal Imo,r et hseorpeh i srtd cwadledasnodegbsi d Ch
Model s (HCM), Mi x e d, alnadg iHi eMoad eclhsi c(aML M)ayes ( HB) m
preference heterogeneity. These models enhance

accommodating v-malkimg decti sxbobepandfiodpvetiaanknce

Our narrative progresses with a critical e X a
DCEs, such as design complexitlyi amsdsbameppt hesponste
and the interpretative power odondaetrideeespiegrn memd s .

met hodol ogi cal reflexivity to mitigate these chal

I n esstemeever vi ew not only wunderscores the ec
di mensions of DCEs but al so el aborates on the t
necessary to refine the utility estimation proce:

mor e nuwmderdst andi ngoeohfaviiooruggmeomi ¢ resear ch.

1.2. 1Su3vey design process and data coll ection

I n the next pahet o0 b nsCehrpeitioeidn 3z erbvde ht he gui di n¢
framewoaogwks ufrovrey ,deseglsaCheadp t2e)y3 This concept i's ¢
understanding how the addition of services to p
customer s,hyplhe Haedmgradvi ng customer relationships
economic successf b.f mlanistuipapllliyerdeowel oped from stu
compansersvi timaaliwens shifting product portfolios

service offerings (Vander mer we & Rada, 1988) .

OuDCEurvey |l egseragemcddli odevel oped0bHlatGr ahsl
focuses osepviodechundl es specifically for energy
catesgeriof ferings comomwnidtug hc aarse e | e citernihcaintcye dorb yg a ¢
physical product s, servi cesserknacvwl ecdogn®r cansesnt sé&r t

Vel amur i Fot2hGkled )enteonptt he s,mabwaiy 200 produwéeseand s
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entified and mapped to t h@r athteangeersgeyawn dt icsoantpioonr

amewa0k3)

For the DCE setarmpet hwedofloolglyoweuwt | i nd R 00¥% ) Henst

i ch includes probl emefrienfemeemie,nt ,andst iempleir i me
nsiderations, among others. Key attributes wer
search and industry cowsesuldabofbeariagsghbnenwit
|l evance and applicability.

The phst pstdreenmtevel opment of survey attribute

edback from industry professionals darhce wesd nrefi

al was to identify how digital transformation &
r bundled energy products and services. By i ncc
to our DCE, we aim to offencessshaghdimakchgoomro
ocesses, potentially guiding energy companies

rategies.

. 2.Q@bj ectoifCheap t3er

| Chapt3ercovtehfdimgt a,gmlriecactoiadmi butireseafraeh t h

oder vi tarseatiidoenntwi f hddeessed:

We chaltlheengdi ti onal ecochamipt ethlee emices dfy de mons
t hat t hey may be dynami c and subject t o i nf |
measurement conditions.

We employ a DCE to explored heatQmeaiftdre cd isg ictoanls ue
choices i n 't heseernveircgeyb opartokideupcgto mepmd i cati on of co
effects.

We provide evudentext sat ppicmar i | s pir Rrteelusetnecde
preferences, with | i mitrmeakiingp aacd p eocnt so tshuecrh daesc i ¢

product choices.
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Il tnhe appl iweatcdéaatt ¢ emgsumpti on held by traditd.i
that consumer @lrwdes éentFgnigpagéeé e d,r oppose that pref.
can be dynamic and influenced by factors such as
a contention support (et ediynevrar i 2007 ;s ctheonl salresr | 200!
2013; Johnston, Oet fbcus 29HiI7THt s& d mt & xhfe afof@ecetpn o
prior involvement dwictdma&ntngp téineae®pboeeas consume:!

preferences and perceived utilcietnyordhhe ewmpbamat

energy market, mar king a departure from previous
unrel ated Ksenct& rkar k, 2017; Tourangeau & Rasinsk
Lubow, et. al ., 1967)

We weididiscrete choi aepentpoe hiinmeenstt i(gDaGE) how
exposure to digital themes influencesvicrsbmad| €a
By integrating awittih utdhien sgleu rivecaysi c eesont extse ef f ect s
that such treatment coul d swaydicgintsalmeye ravréicdersti.ec ¢
This methodology not only builds upon but also ci
studies |like tHHiedaby Poi2diwéd ) eth aleport efdi moi sggni f

attributable to similar treat ment s.

Met hodol ogically, our contribution |Iies in ad
for context effects by incorporating attitudinal
This approach is particularly pertnhangi bloetheoa:
l'i ke those in the energyaseaxtsoacuonopdee i ¢ i oiggsiatdala nma

increasingly relevant.

I n the conclappilocabionhewe articulate the co
preference dynamics -mankieoganoQuirc fdiencdiirshnigoen gewealal
preferences for services, communicati on, and pr.
di fferences irmel abwd ppiefegences were -tafdatcéecdd a
subjects. These results | endhapdarrteiaalmesnup pcoarnt itnof |

deci-makihng, albeit pridmami hny ismchpaci piré¢ crulBensi |
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1. 2.3bj ectoifCheap tder
FoChaptvert hr ee mai narceo nitd,avbtuitfhioewdd it ebeed in th

cont exts eacfoanpdinlei cati on:

1T We provide an economic foundati osyrferrgflersder s
ser vi tainsdathiyobrr i d val ue creati on,angdr oownd egdi ainn ietcac
estimates

T We contribute to theerqwiatnitasstdatramhe bbyo deyvadfuat i n

service bundles, thus addressing the gap in emp
T We apply thesecownadédpmtatd®enB2C context, speci ficaé
electricity market, of fering -aennterw cp eirnsppleicctaitvie

ser vi tsitsraattieogni e s .

We s t aorutr analiyngirodbhgei negst abl i shedserwsietaircdt if 0re
particularly its roots in marketing and strategy
dating back,aso dihsec 19360 by Chamberl in (1933). O
how manufacturing firms initially combined tangikb
evolved to include a broader range of service of

now termed hybrid value creation.

I n the awpl emptlbgsned on a DCE, todi fafssreast whle t rha

the integration of goods and services indeed <cre
Oumet hodol ogi cal approach al leotwest flexct 80 wg-tt dnthi fpy
service bundles, offering empirical support to t
on qualitative evidence.

We find significant synergi es, confirming t|
customer value in specific contexts, such as in t

results also reveaht & denioicmduircraetnicneg otfh at not al l

resul t in enhanced value. This discoverydsupport
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whighggsdshtat the addition of servicesniocpeadect s

i malue output.

Our conclusions emphasise the practical and t
For managers and pelsieay mdk eurnsdercsemres the i mpor
designingepwvoacdectbundeesusbomarximtility while avoi
associated wi th i nappropriate service integrati
advances the understanding of servitisation in t
mar ket , ghaIxlisndging assumptions and providing a f
inquiries in this domain.

1. 2.@bj ectoifGheayp the r
Fo€Chaptbeerhr ee main cant biebutdieantt@ ddireeds ¢ dhadd i n

context oafpptlhiec atthiiornd:

f We intraodquucaent i tati ve approach t os eervvailtwastaet itome
prodsuertvi ce bundl es, eanpilBo weistt g, maat DOGB witthh i nt er «

and comtghe results of these models with a multi

T We demonstrate that iincreasesderdviigce adu mthlteusr i @nyh
consumer wutility, particularly through i mproved
features in devices.

T We offer strategic insights sfearvildtfade owsneswhene
they are most effective, based on our findincg
significantly in their impact on consumer util:/

I n the application, we refer to the pervasiyv

characterised as the nFoubpnhhblUedonsstsi ahdRswol atab
advanced technologies such as mobile internet, k
technol ogies have fundamentally transformed proodc
i ncreasedatciussn,oneif fi ci esa¢y onandWedéoenmtsr plairti cul ar

of digitaltberivinteégrmati omh of digital services ir
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sponse to these technological advancement s. Th
ility but al so potentially boosts competitive
eating additional value through integrated digi
We aim to quantitatsatviedry aifssepmedcedtb ucthibasi anc
ility for consumers. We | everage economic theor
gi tal servitisation o fefxepresc t hitgophelre urtefllid gt e dwh

eferences and captured through the HB estimati c

Our conofteirenevi deonee offorditghe al maturity in
ility. We present guantitative evidence sugges
|l ated services corredfateesr twditrh pdanmtdriiesasdteadsicyet i | i
frastr uvacdtdurtd emsadeThi s fiimpoirtcgarnitsi rms consider i
rvitstsradt eqi es, indicating a potenti al compet.i
pedthe. applailsot ihdmghl i ghts the variance in attr
r eafpuplr oach to digital i nvest ment s, where wunder
eferences is cruci al

Our theoretical contributions extend to econo
monstrat i nsgerhvoiwaitlsiagthniscanivi t h economic principles
hancement . The practical i mpd d rcvait tidasmest dsolna e et
rceived wutility and competitive positioning, t
ries, requiring targeted strategies.

I n summai g, appulhideatsicom es the transformative
chnol egr gst i matvioomti ng for a strategic and inf
gital services intosprodust merf f tciolmgtayn yOanrdnafi m
vestingat ioonn y c otnhtadaddidamisc tloiterature by provi
amewor k for eswalviagabistagalingi bafers practical i n

vigating the complexities of the digital econor
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1.3Structure of the thesis

This {beggaiirrsiox chHeteisn. Chapter 1, we have
motivation of the thesis and provided some key co
for under s ff aam dcihorugr Weh ehave al sdheseagteseatrch objecti

contri bfit tedsmisst.h

ChapteavetrbBe theoordedemtad tdhi f fer ent applicatio
t hesi swe Fiimtsrtoduce the rel euvaatt eaden mmice sfsau ryd & toi
the argumentation. Second, we introduceC&nd di sc.l
including the theor ectoinctarli, Bfud brecsatnita msb,dethd i mat i on
approaahébhfeoundatisemywi f. 0osTahtei otnhiChdpg@@aresehts t he
procefssthe surveyi ndkdwedlionpgmetnite desi gn considerati
process of data coll ect iFouwr tahneda mioersece ri witd w eo fs ttah @ s

survey dtsscidappltywdatobé threapeopilitatéohnsd si mgitvleins t |

| €ChaptBewepr esent the first aWeplniveeasttiiogmat ef htohwe
exposure to digital themes influenersi conlumaelres.l
the chwmaeptperre dentdi scussion of reliability and vi at
researchabhedocont eexstt tethH reecd sl. o giletmpnaordee Itshe est i ma

and discuss the theoretical and practical i mpl i ce

| €Chaptdeme present the second, agwplkeireatwieon nofest |
t he as pseyxnesrvgiftetsp mo cduecrtvbiucned! e i ncl ude an extende
ser vi triessaetairocnh mrse seeciatln oarsi ¢ f r amewor k& otumalta tci oomrse ¢
presentlapt2esr W2 show that bot Bernv ik tasdtf & @oensoenaircc h

frameworks) are intetbinkegomds¢edanohbebuseti ves.

| Chaptewepr esent the third applicatiTdhmiand con
i 0 quantitativeadtyi as sef sghoeditdis |diatgyd tfi oTro ctohn ssu neenrds .
wepresent the relevasnadr vihasmyt t o diogirteaslpondi ng

framewor ks. aWeBaemp lanoQile | eséas$s maed ddiatw aolncadd at i on
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to measure the consumer uti l-sieryviocfe ,dbiuogo dijpad sl ey tehnen

estimates antdheosetwissalt h&and practical implicati on

Chapéefrfers the conclusionseofandedithessdst s e
from the three applwec aptriensnesraty dmnipd |h eaanndo oteask e away s

f or proapcetriactailonal i sati on.

The folFli gwuipeg@sents the course of this thesis in

e =| Energy Markets & Energy Products }7

1 :
Digital Servitisation & Application 2: Quantifying
e || Hybrid Value Creation N synergigs within sewiFigation @
offerings for electricity
consumers

Introduction and
general
motivation

Application 3: The utility of
digitisation for consumer

- Discussion and
choices

Conclusion

Application 1: Context effects
on stated preferences for
digitised service offerings

Economic Motivation
and Frameworks

*C =Thesis Chapt icati
esis Chapter Application cases

Fi garSe ruomtfurtene t hesi s
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2 Theorefoundhti ons

2. 1Geneecadnomi ¢c foundati ons

Thr ougthloiug ,twreas bs i hdgn the foundation of di f f
theories laffde mnden objectives of this thesis ar
investigat i ntgo doeretfiefrye ntchees ut i | i,apwdf chapactsesyi sbmp
service and product bundl e: al t3rciursgd omér esanpmu
(Chaptder and preferences Chapthard gT heaw eifmertr wtdhuecye (
rel evant ceocnocnegpiicsdy as preferences, utility, econo

economi cs,meaansdu rtehse.i r

Wepr eselnassi cal and contemporary economic the

investi gatt lotehsrcelea pdetsasr t i ng at t he céea@acmomiad come |

choice and utility theories posit that consumer p
utility(VYancanpo@&etéyj, these assumptions are inc
insights from behaviour al economics and dbounded
making is subject to situationdlKahmelimaen &eslTvanmd

1979his debate is central to the first applicati
and tr ecaatnmeanltt er c ons unae rc hporiecfee rs@ntcueadt iiilomnsi ng rand
model s that combine systematic and stochastic ¢

dynamic nature of preferences and provides a basi

=

lingnéSWg Rdha pvdy | i ngneVTsA)t o accept

I n the second application, the focus shifts
and hybrid value creation achieved through the b
foundati onal consumer choice model she eimaamewed lev
by incorporating el ements f({ MIMEON ave clorusntti tf wtri d rhael |
contractual and regul atory (sNetrttihn @ell90alr)e o@as o me mi
measures, including consuUMiePr/f WsTWAapkuapphdedhangesas

economic benefits lof thusdlaghe oc@rét @pt s@fF v i
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paradox i s wherrcthi adreesccyw a rbieast ihoonws i n servicen attrib
overal.l Tuhiiighitt e mapi hedptffatthemoephRhoefphar das | emma

The third application investigates the effect
i ncr edisgidt al maturity influences consumer wutility
of consumer choice are adapted to incorporate d
contextual framework for under st andi ngdoipntsitoint.ut i
Wel fare economic concepts, particularly wnompensa
appr ofaocrh measuring utility changes induced by dig

The task of t he f olelncwirhegt chhpt emgpi rscdlo an

grounded in a robustFeamnneaphamfli ¢ mdeepmdos odel s,

we viei an expl anat i Wep ocainndt doeufti nhiotow owmme. apply it thro
this ,talke swied | as how they aieéefl appddogwbdleingegn anot
classical theories with modern behaviour al insig

providing a comprehensive basi s nf arheexeamil wviimgy ccoon

digital servitisation within the energy sector.

2. 1. donsumeef r eamade bhehavi our

The economic concept of O6preferencesod6 plays a
behaviour a-md k idregci propnesses across various fiel
mar keting, and psywdhhasl cgw.s it Avte citttso ceoxrpel,ai n how i n;

bet ween different goods, services, or alternati ve

The concept of pr efcomesmudedhavsoli nkewbinelm desc
simplethédapmeple choose the alh é&tVatrhiamgs 2t0iay, oan 3
best déohri mpbg ects of consumer choice are called co
goods and services that are relevant to the choic
the relevant goods in the dehumial o afdedher icptinisa

wheraemmdnder what c,arsc wmt icaonsteesxdier twihd choods become
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avail ablexakpgegdven by the probable prefiamrence

the middle of tvhden Atth @ nmii ¢d 0O e@afr{ Mtahrei aSia, h a2rO0al 4De s e r

Economi sts often make cert @&iomsdsgempgtynsnmer eg
preferWaecassame t wo consumytx bn o2ydd, e, 2 h t he
consumer can rank at te thesrddesdrabl bgtgall and
situation where (x1, x2) is preferred over (yl1l,
over (x1, x2). This would i mpl Y-btumaltl etYtba naddres u me r
and viceneaaitsagt the consumer is indiff¥Yarinanbet
201 Aysumptions about the nature of preference rel
assumptiantbeer med axi oms of ocomommamet  ¢aareyi anence

201:4)

T Compl et @weisslt i nct bundles can be comparnadd.e Spec
an¥-bundl e, we assume 0Ot(hyalt, eyi2t)héofrx {(xyllx,2 xy2))or bo't
which case the consumer is indifferent between

1 RefleXdiawibyndle is at | eastd(axsl,goxod) .as itself:

1 Transitivibygyyl)]fyRexldne&2d}y=z,2)y2)t hen we dassume
(z1, Thepefbrehe consumer considers X to be at |

at | east as good as Z, then X must be at | east

Preference for a consumpa i prmbsdewavd lce,, bamdii® ou
objectivel yThhetpe mé mieded economic value, al so ca
alternativeiddpendsalonpreferencEehlenagnedr .c hIo& &Ele) c o
graphical representation of di fferent arsd compar
callienddi f ferentTlkestceult uebrat e how individuals ma k
combinations of goods that (FErdgwiwbe tthhem 8e8dlyalStd agt

Pareto, 1906;. Varian, 2014)

In i degtéedfgnces, ecom mn elrebbs@r vetddraenfdor e

reveal ed by tDhCekE ctohnes umseerdiod n thuisl dshesemn st he conc
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reveal ed preferences amhde v chapredfdea athngcoeb y mitmd diutced b
Paul Samuel son in his paper O6A Note on( XT%h3®8)Pure
and further developed in 6Consumption (ITRd8Dy i n
of fers a method for analysing consumer behaviour
stated preferences or utility maximisation. Thi s
make when faced with various opti onsmirsetvse atl o tihrefie
preference rankings without directl y dneevaesaulreidng 1
prefedaemmmdca@ptedkedieanaemder st andi ng Rewvemnd midc goledieadesn
occurs when an icrodiswimpu d loXnvobtuendshget i o n Ypgui nvdel ne

both are economically feasible. This choice al one

Y; siitmply shows a decision ma(dearumdcer I200€elelgait na s

brefediemmMdecates a deeper, subjective preference w
by the consumer. Wwehsagfehahcentoathesnative is
casat attheéft bundl e X is chosen over ba@Tnhdilse sv,attehmeenn t
makes it clear t hat the wunderlying behaviour al
preferences from observed decisions. Thus, by ex
constraints, we can gain i nsi(yhatr s an.Red@hdprsdumer
pref ertbeoerey has been instrument al in empirical e
study consumer behaviour i n a mobraes eodb joend tt i tiviielt iyatnyd.

is a measure to deé¥arihba, pe&dfthderoenmuceepsh 4 wif | luthé ity

expl aiimetdhe next subchapter.

2. 1. ”2he concept of wutility

The concepts of utility and preferences are
explain one el ement wi tThhoeutc umernetnito nainndg ntohdee ront huenrd
the utility concept can be seen as the summary of
of a util(iMaGofehttien AMAlutilliot9yy)functi on is a ¢
describe sndrwifsewaelnices. There are direct and ind

di fferent perspectives on consumer preferences a
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the relationship between the quantit ycoonfs utnheer con
gaifnrrsom that good. That means it draws a direct c
the good and a wutility |l evel, which reflects the
is defined over the quantities ofegoiodscamdumpt iu

af f ect( Vatrii laint,y 1999 ; Phaneu€okeReguat eAaldd 0 k29 Mi s

funcdasoingns a numerical Walamn& itnagg e ecehs eeli enmerctc oirmd ¢
individual sGMgzod fedrienecds.al . , 1995, p. 8)
TheredddpPeéev¥is a direct wutility functiom repres:¢

i f, dhoyd@mbs 600 0w38

The indirect wutility function represents the
a given sefamd pmiceomes aPire wimibxl .t b xrpesses utility in
of prices and income rather than quantities of gc
changes in prices and incoméngfiwethont coepesambyl ¢

consumpti onvabrurmadl,erlétpp B dbgettandftgoods that the c
desi,giesen the prices f or avhaei |(gad@idésa m,n dCQIh&l;, |i Mxedtme
al ., Thd5)r ¢esadiesctrhéedobgept of the marginal rat
It is the rate at which the consumer (M¥armwidn,ing
2014)The MRS describes the sllapeef | cefcttshea hien dyiufafne ri e
good a consumer isipreopareecta vrearggivrealupunit of an
(VarianTheaoddhcept can directl yWbeorl inmakjtPntad t he

( MWTP) .

It is crucial, however ,h dnaogdamaieirlslti awmgdt etsise r e |
the conceptdeTheechWTPom the MRS represents the me
is willing to pay for an increment dlasiedcromadgeé eiinm
preferaemcetsudgets. codmnsticsaimtdependent apoiénfraueknrde dr i
by external factors s umVi Patsasfsaimp ptl lye anal de mamat t h
is willing tof gormye iardde xélhammde consumpti odfhenit of

WTP for a marmiighlht dihfamgre significantly from t ha
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consumption, reflecting the elasticity of prefere
MRS as an expression of MmMWTP offers valuabl e ir
preferences, distinct from the acke@Vartiram, azQd1l d)r

To sumenardirect and indirect util oy fudrndtiitogn:
and different applications in analysedas®drect
consumption quantities. They are central for an
satisfaction. I ndirect wutilomttlye fruelcati iomrss hihp wkeestewv
|l evel s and income anfdorhfef enWT® medaswmesmenetr s. They
for examining the effects of price and income cha

function can be dewnitvédtyrédmnetheondi bpctsol ving t
probl em, taking prices and income as given. Conyv
from an indirect one involves more saoctmpo/rexi anpced

1999, p. 130)

2.1 . Bxpecutedthdgapdandouni | ity

Building on our wunderstanding of standard col
choices wunder uncertainty. I'n such spembrbos i tiyh
distribution of wvarious consumption bundl es. Thi s
possible outcomes of the economic choice, each wi
when purchasing automobin et hensautramk emarrk etn,v ecsdn st
merely choosing between different bundles of goo
the distribution of probabilities across wvarious
perspective |l eaps ok é¢éxpebeedomtciel ity theory, whi

understanding how consumers make dWNaré¢éan|wiRedl 4f) a

expected utility theory, the wutility of a partici
outcome occurring, and t Bee tchoen ssuume ro faitmse steo weaixg !
Thi s approach all ows us to model and predict c

providing valuabl e-maksinghtps oic eis@reldce ¢ sng éBraeagrl ii ces i ,

2022, p. 203)
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Thexpectédiboyy is a cornerstoneabifngcomodel c
uncertainty, developed by John von Neumann and O

fTheory of Games ando(BEOdAmMdgriic Beéeteaviyorposi ts that

choices not based on the potential out comes' ut i |
accounts for the probability of each outcome. I n
consumpti on asn coonnep asrteadtach 0 h adheoff e t he probabil it
the state i n quest(iVamiwinl, | Thaedrtd)fad rrley, oac cuutri | ity fu
the probabilities and on (The xopaercd wendp tviadnu el dvse Igsi \

weights are added to the two probabVbhrtgnstaoed)

The expected utisdd ttyhd hiedbe y-mhatkaetmad éveii gihont he bene

ri sks of uncertain outcomes i n asirmgitomailr aexdp e
utility rather than merely respondutmdghietogr yp ohtaesnt i
profoundly influenced various fields, including e

af ramewor k for understandi,ngvhdhcdi ades cun ders urhcadr tc
not know the outcome of thefvorcHeomacnc&oMoergéber
1944; Var.iCmre, kzyl4)ati onal e for the reasonabl enes
ability to handle decisions where only one outco

occuvYari anHowewd), htethdmeaeipentdencewassbmpti ohcall

expected wutility theory. 1t implies that choices
of the potenti al outcomes of ot her probability s
out come wi || be experienced i nsriesgoaradicicowrnr i maki r
outcomes when making a decision. Neverthel ess, tlF

al ways howdr lich sscceeanar i o-makRegl cdechbehbhpnfdoaeoce su

as interdependembtpoaefaér eresers nssiemsp Ity trah ep kaontdouucntt o

or ittheeh t he consu(méar iadnm,e BAPlEh)ased utility theory
accepted model in economics and decision theory.
uncertainty, which offers a powerful perspective

our invecsft hgatpphipcatfieornots for digitalwhpreduct
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consequently the resploomde@watcst | ayr eo naes kaeldt etronat i ve f

situati on.

Having established the foundation of expectec
specific approach within this frameworKk: random 1
theory provides a br oadmaiknidneg su mdedri raugnscasmdadeeitnhtsyit,o

consumers have precise and consistent preference

often exhibit variability and randomness due to wu
RUMs address this complexity by incorporatin
funct $ bfndlll ows t he theory t hatr oduacdnsadmerr naltd ovee s

the high(elsduwiter e t.yeHowern eal2s0db0®dder not have full i
on the i ndiovtihdeu ad o nuBthureeef riyheemedel s assume t hat t he
consumer derives from a particul ar choice i s C
componwmitch captures the systematic and observabl
st ochast i c, whointpho nreexgr esents the randoMe Fadmemhser v

1974; Sammer ,. 2Malt7h,e npa.t i2c6a)l | y, this can be expres

Y & f (1)

whefYd s the total u®iolri tiy Bafv isallutdde ndad tiesremi ni sti ¢

andi shhet st ochast i(dMccraandpdementl 97 4)

The determinisaiygcpacdmpomecntudes variables that
quantifiable, suchatsripbutes ohHhcbmejtgheeo dast torri bsuetrev
oft he productThbeunsdtloec hasft icapt amegaen ar tl ot her i nfl u
random or not dir enotdleyu thiemlgistuy aibh et hiBsg avagy ¢ ¢ RWiMts a
for the randomness in individual choices and pr
consumehaviT®ier underl ying economic theory of RUM
Lanca@GSt1®@®@é)d Thufb92Rf)Ms capture the probabilistic
maki ng, where the choi ¢e m@aadt eyt arne filnedcitvsi dtulad h

among available alternatives, considering both me
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RUMs are widely wused in DCEs to analyse choices
enable researchers to estimate the probability th
the characteristics of t HelralitneMcFaa@iednd wbyck t he i
on RUMs, particularly in the context of transpor
t hfer amewor k of DChbbset taeldledwitraghdficirg aof how individil

attributes of goods or services.

2.1 M tering utsi hige lya widBoeihmaivi e o o a b mBocusn,d e d

Rati onahdew Institutional Economics

The rational choice theory wunderlying tradit
faced criticism for its |l ack of descriptive accur
Behavi ecudrnradmcbal |l enge the concept of perfectly ra

rol e of ammggryicthiovlsd cpiseeas! @ mMmadke @igsh meaman & Tver sky,
Theecal |l ed threoggecsggnnit hat immdihei cacdlyinr aat ecowalomi c
sensemeaning their cognitive I i mi tat imanksi ngnd e
proce@cSiemon, 1 9Bbeh a viiobwr)a l f cecuwmreossitausddyi ng how cons
makehoiicespr.acltti cases insights from psychology t
choices people wildl mak e . Many of these predict.i
economi c undefrsttidonod@ snugrhedrds |@ an, ThOelyd,)é n@lf u deni ng

effectsd, which refers to the context of how choi
situation. Ot her related concepts are anchoring
information), the i mpact ofultitogpo nmagkdi lnigooeke ),ge (i nc
t hat prefereneesstarpepgnbut pdevel op thrdvghoan, t he
2014)I't pamaplkrt hatedbehavi oudeadc raidbmnserhifeexct s t hat

consumer sniprerhadtwy oenvaeln t hough i f people took the ti

carefully, thed.i gbotnlcdl (rsraochha nt,he2014)

The perspective ofhewonsdumerss awmgi nrgul es of t
economical ldyeciirsi @ainisomalt her than csabhdoosi hg ermrpau

by the cBoeepédoRatTiharmsalpietryspecti ve hel ps explain
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behaviour sometimes deviates from the predictions

(Kahneman & Tversky,BolwWn/ided Sreatti,on2a018&)y posits t

constrained by the information they have, the cog
amount of time available t,a hmake ebeqgi disonvse.r yl nmutc
théiedfd behaviour aWi tehoaurnromé ammpl et e i nformati on

alternatives and ftahse woedtlc canse s hoef uenaccelr t ai nti es su
individuals can onbuynhotc ho lejvec tsiuvbg ercdatiivenal i ty. T
because,waornl dr ecacdndi ti ons, perfect knowl edge is t
when faced with complex problems that sapmplayss t h
a strategy ca(Fedntszshhi282dpdmagadh involves seekin
satisfactory rather than optimal, ack@owldgflipedg t
l'imited, OFr dotundd&mldZ0)concept challenges the not
in traditional economic models and provides a mc
peopl e ma k e choices. Bounded rationality has p
preferencemnsg tshuagtg epsrteif er ences are not only shaped
choices avail able bwmakalngo cohbynmteke dedi $ihen i ndi v
process inferogat ipeseeépobnon, i nt iStiimom, orl956&6as dmi

Kahneman, 2003)

One other concept that influences and shapes

and how they are captur edNeuwn denrs ttitewtnioatdieaxls t @MNIdE N

This field further influences t hei ngndheaovs ttamaely ngr
shaped by institutional cont ext s, i n(cNourdtihn,g 119e990z; |
Wil |l i amsoNl,E 20rOg0yes t hat preferences are not only
are also significantly shaped by the institutiorl
(North, TBBO0O)heory extends <classical institution

from wvarious ecomahiudi npedriamsacti on cost econc
property rights, and contract theory,thNl B ufl @suys e
nor ms, and | egal systems that govern interactio

economic perfornmnanhcenahdib€&hgwuineakor20e)X@gd mploeur
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caseemdr gy purchasé hdeei @airend i mi tongr aatcspor swi sa

pr

ocedures, or notice periods, that influence the
This differs from classical economics by ackr
i solation but are influenced CaynidacocmpINB 1l®Rst it
of ound i mplications across multiple fields. It
e institutional factors underlying market fail
rgeted interventions. Indf oconspehat ergat eéeromarnde,s
nsemitransaction costs and resolve conflicts be
tween princi(pCalniarad, &a@@®dt@ er mor e, NI'E is criti

onomics, emphasising the necessity of robust |
owth and corruption reduction. I n environment :
stitutionaltfraeamewnc&smafhdgement and sustainabi

onomic analysis by integrating the importance
t comes, making it a crucial tool for,faddcr essi |
croecormemi ct ocamacroeconomic policy planning. T
monstrates its wutility in tackling complex eco

(Canitez, 2019; Nort h,Crliot9i0cs Warld uea mshoat, NIOD 0t) e n ¢

SO

e complex d4mceaffterlmomonshi ps between institu

meti mes overl @gwHiing chhe cootieats within which

(Hodgson, 2608t her maw e, NI E's emphasis on effici

ch

20

s e

in

ec

in

all enged for not adequately addtEsséng§ PpbDlwenak
09, .Add9R2)onal ly, while NIE is | auded for its i
l ectively from other di sciplines, potentially
stitutiodrFalnei n&p aMitlsohhmks s, wiiOlI0O® ) NI E si gni fi cant
onomic theory, its |Iimitations suggest the neef

stitutions within economic frameworks.

The rel evarmaeeofcotnhceept s mentioned ias twme s t he

e building on the understanding of bEhhaapvtieocur al
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3wi Il | pgrhiese@st i gatmpoanc tofoft hceont ext on choice and h
ont he validity of behaviour al economics. We addr
transaction costs and contractual relationships

of fers the servicegwhandasproomdients sh v glneass k oslet o cho

from in the | ater applications.
2.1.15nt ermedi ateand honuigthit sal aspects

Current understandings of preferences incorpo
and insights from behavasuwel heamabmdods!| aagidc aNll Ea

provided by RUMs for DCEs. DCEs are widely wused
di fferent attributes, informed by tHdohwvoader &d
al ., .20b@ey have become a popular method to anal ys
to understand howdiifrfckirewindualts rvadluues of a good o
useda iwnamwif etty pihcesa,l teh. ge.¢ M ¢ mit ©s h , 2006 ; Ryan & G
environmental Macioabmi es al ., 2021; Bemmestptor & a Bil
appl i claHeinsnhser , et -Akli.v,a &R0 ®B5 eohearr ket i D9999)p i nforn

and busineé¢tisberategyal ., 2016; Hainmueller, et

The current research and agemsl itchaet iloent erreocaglemm ed
preferences among Binndgi vit thadémpagaiagpchdagni factor s,
influences, and personal experiences play a signi
l ed to the devel opmbotmoeafel sopthiadt iacatoaucht for varl
structures across di fferent popul at i(dmrse.en &x &mp |
Hensher, AKkQ ¥Ja RerBierl aire, 1999; M emesdh elro g& t GrMo«
(Hess, et al., 2006; McFadden & ,TrHaibmr,i d2 0CthO;i cGr evio
(AbZei d &AkBem, 2-AkédyvaBeat al., 2008r Wipr &r Wai & a
Bayes Choi ¢dr®Model 2009 Lenk, 20.Wh;i | Mart hrealslt,udet
preferences has advanced signigfiicnasnitglhyt soviferro m hbee hy
economics and other fielpoi,ntssevefr adaicthiad iDxrmM g e,a | ¢

critique is the assumption of rat Kkommeé mary, i 20Q3)e
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Despite advancements in behavioural economics, ma
may not fully capture the-makmpbexiMbyeof¥¥ehumahede
t hat preferences are stable actalcloafrfigveedr s kty @&v e
Kahneman, EmpiLyical e vti deetn cper esfuegrgeersct eslse pceannd ebnet , ¢ o n
influenced by framing effects, and subject to cha
adaptation, and( leonowe ronntad i nst&t kberner, 2003; Ro o
Thomadsen, et Wal are2@dbrng to investigate the que:

effects on pref3orfenche si nt hGhsa pst.er

Furthermore, the apsabi¢abil of ghandeé geswd a b mn

been subjects of debate. Critics argue that | abor
worl d dmakisngncont ext s, l'imiting thdLexti étna&l Lv&
200.7)Additionally, there are concerns about t he
insights in marketing and policymaking, particul g

the enhancement (dfurodrys u redrhiad m fadapE&) publ ic poli

popusedriby Thaler (&2md 8%u mst eeion gui de people towar

without restricting their freedom. However, it
mani pul ati on, especially when individual s-are not
maki ng processges.t hhen entahrikceatli ni mpl i cati ons become
concerns over privacy and the potenti al for expl

consumerism. The case of Cambridge Analytica higl
insi swheseg data was used not just to influence coc
opinions, rai sing al ar ms about t he mani pul ati ol
(Cadwal |l adr-Ha&r rGrsachnam 2 018 ;. Sluhnesstee i inn s t2a0nlcée)s und e |
need for et hical guidelines and transparency 1in
protect individual autonomy and ensure that such

outcomes rather than manipul ation.

Despite these challenges, the study of prefe

understanding of economic behaviour, of fering v
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model s, policymaking, and mar keting strategies.
interdisciplinary research, addressing the |imit
considerations in the applicatienf wtfurteh edseev dInsg md

this field.

2.1.WBel fare ecofiomimcsaitilities to WTP/ WTA

Wel fare economics is a branchefoffi aelicleandoantiicosn tohf
resources and goodwe-bbi.PinpnawdRegodi2adllgd)ve t he

examplbektattaomndynwkeaunodwnywho run their business right

The factorpyr oadwmrean @ f aci |, whiytl lpeo | Il audt nredsr yt hcewnaeeirr n e
produce claenadn tlhiunsensuffers while not(PhaoeuVi kg
Requate,l n20lemel Ahre ewaxismbmMececondmingwelfl i ndi vid
and sociBttvest hgwat edld f ferent all ocations of reso
happiness and economic efficiency. The &anodhcept |
ut i laist iiets often relies on indivi dadcadliy'itpresf dreanc
increase oirmutewcale a\gleth d me ef & Requat e, 2017)

In the area of wel fare econonmiecdss, bbee ceowisad wreale
as of feewbrl|l d perspectives on this academic field
and methods can i mpatKalwmrémamed&j TUdgmekhys 1979; C
2009)This semphaéasei understandi ng -noakitntge ph wmeaers sédec
suggests that wrlulsttake pnafgsesces into account f

i mpg&Ktahneman & Tversky, 1979, Thaler & Sunstein,

Therefore, welofffmm@rsecoramic$i c and effective r ecc
we-bking, as it considers the complex relation b
choices, and sToltdrad isg ra cd amnmreacnd iovni doueat |weperhei fnehree n

wel fare exmhotniiecsconcept dfFePamathen &f fSidrarreemay, 2 0 (
ef fi cdieesnccryi bes a situatrenawhecatedsbet oween mar ke
a way that iawnhye canlalnogceabi oedueadbdat oanwut pTahritsy ci pan

hi ghlights the importance of individyyd&lelgmahear en
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& Serrano,PaRrOe@0D6)efficieintudtoirompetamalbe archived
perfectly compewhic¢hec ammse tked Summdr iwel f( Prha nteludor en

& Requate, 2017)

The second wel fare theorem describes t hat a
obtai nesduivtiaabl e | ump sumhiscomenéctasvery well to

the factory and t htehrloauwgnhd rtyh eo wndeera, oef. ghasvoommeg t he |

kind of compensation so that the |Nawngdrtyheolwnses, ii
rewbrdadengalbhosl ute Pareto i mprove-heobsnpemes artaroe.
critefiems a | ess stringenan edlfliocd aetnicoyn sitsa nadoarr sdi. d

if those who gain fyriom tthHeeeompye heatti ¢t hoseulwtho | os
have a net gai n. This criterion is particularly
bridge between Pareto efficiency and practical [

theorems focus on ideal mar kKal ¢dldm st icompehsent ie

(@]
—

itefbBanpragmat i d ecapppeaypmdicihcy changes and mar ket
terms of potential overall gains, reflecting a m

economi c (aPnhaalnyesuifs & Requa®$661)2017, pp. 649

The foundations of wel fare economics were |
contributions from (eldaatodni B kOt ® Ridglduz gdur oduc ed
the concept of externalities and the role of go
failures to achikRardtid @iecylel opteidmurhe Pareto effic

opti malwiiacshent i oned before.

Vari ous measures and met hodna ubserd. e Wshimddiyng w
measuawasl uheeovebai hgwet lutility ofThpndtcvi dahl goa
i s ustual eyal uat e how changes i n economic pol i ci
interventions affect the wel ias elaend diidmpgrfoevoeenmetn ts ta
deterioration.lim tshei,favieh wewif mgg eodluey nge aomees t he

are commonly used i.n welfare economics
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Willingness to Pay (WTP) and)awiel |uisnegdn etsos o wa n
how much individuals val uewvhantigroiodumramaeumnwti cteh g YWT
accept as compensati dDimeyocahoasfifhgr ia gOWNIA)under s
chandgeouviere, . WTPais, p200D0D¢ ulcaord teyn eafimapt oyashi dsn t i n
estimating compensating (&£WVd Ba&tljiurievcatlleyntr evfalreicattsi oin
preferendesulajnactti ¥er vapaei fi.WTRI tasmrdnaWTiAv ear e ve
i mportaretl fhoe exzonbmegsoffer uanimpdaborceemsntor mar
condicthiaosrg lanemannyUnd®B8d)andi ngi mawkehaogerditions
the quality of goods and services affect welfare
considering not only the quantity but al so the ¢

concepualoiftati vely) diThf ereminsgdedsati arhweesf ari & al [

i mpacts of policies or market <changes ,imatouaf fec
cas@ad tri butes of goods. Therefore, the role of ¢
val ue of qualitati ve( Liammpcraosvteelve h hls9r6e6f)e cencéeat o t h

this W€ WaAe cruci al for understanding preferer
especitalodoy tiesketr wiftoirs adaitggimin, where traditional goo
into services @amddivgictedlvleto & fa® k2iOn2gls;t Paali.o,l a, et al
Coreynen, etChaptber2@i2R D) pardodviitdieo n al information

transforsnat viotiooditn cometaislei ty of customer s.

Compensating and Equi vadest médasioathhhawh(eCV/ EV
amount of money that is needed to reach the orig
incogome avail abiolcictufr spédr gioodlbar t heepmldisecsyofchanges
mar ket(BHhckss 1943; Feldmann & SerranGy @2606ér Pha

the amount of aramwesayt itchmaed tlhaeuencderfyy dodfve effact ory own

so tthhaatitri | i + ¥ mhatéla-feactloawel while the factory o
utility out d¢fFeltldemapnod&uSebivMamno fro®@®W 6Mme hey

an individual would be willing to pay to avoid a
from their original utility | etvled-c 8 OMIa ths ma It lhiea nd i

and Hidemaad aervdeds o be.TmentMaomsend!| | i amodemand c |
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the aspewttbf ofuacdhdafmarnyd aclyamgles in response to a
whitlhdenc ormemacasstant . Thashomaesnsect relationship

price anandgul & mntsdtdrnastuense r s ' sensitivity to price ch

of their init(iMalrsihat.ftheHli@R&Bdlan de mbao o wu rtvhe
qguantity demamded ewmlvamegoowi th price, assuming th
utility or satisfaCHiioks ,rTetréad i pr ec oals si@annckenmoewn a s

compendgdaetmadc d f uTnhcet itbincsk si ansddmabdulC¥t amd EV in
order to mpeayvufrbawe laf are changes foll owing price
interveéhtchkesByl 9c4o3mp amM™Miamg hahéi an and the Hicksiar
it is possihte the effects of pri cet acihsatnigregsu iosnh ¢

bet ween changes in purchasi ng( aorwiean ,anld9 Sh)i fts ir

The r eslhdbmitomeen t hose tveo cdd ma@Ed utfakrymet i o
(Vari an, The999l)ut skiys fandtwuinadm ment al concept in m
decomposes the effect of a price change on the qgu
component s: the substitution effect and the inco
under st andisnugmehrosw rceosnppond to changes in prices ar
their consumpvVvaonapahad®8pBactical application of (
coshenetnial ysi 9 ThCBAi s aappsbamatito estimating t he
weaknesses of alternatives and thus is wused to
approach to achieve benef( Miss hwehn.,l elltpPrticeds ewivd enlgy suwa
policy evaluati on, incorporating preferences to
(Boar dman, et CBtlAoday20rle8l)y dadn ckbe capeasati on cri
evaluate the efficiency of political naecasi wrnes and

(Phaneuf & Regquate, 2017, p . 649)

I f induced tdmropglhi eongudsktdomogeerss gai n fadditthieonal
same porri pai ces decr ea,s et hfeo rb usy egaiosm eroemagltrii .6 UT tpil su s
concreeftetr Bkitfof er ence between the total amount tha

to pay for a good or service and the total amount
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used to measure the benefit or wutility consumers
at mar ket prices | oWMWAMR Maranhadlhle,i rl18ak;i mAAimaneuf &

Varian,TRiOsl4)dea becomes very relevaynewdfeast al k

product .buHeghliciclognb i maerdk et price is even | ower t hai
ceteris pari buAdams v& ctelvlees,a 1976; .Phaneuf & Req

Understanding consumer surplus is fundament al
the difference between what consumers are willing

actually pay. ThiWTR/OWEARAMPY/ Epaloorn gdseisde nsi ght into
wel fare and maRk@gt iefehitaitomapcpgr resul t,fiumt mecroe
explains the relationship between .prdifcpelsi,esi ntcoo m
consumer c¢choice and the theory of the firm. It ¢
the derivatives of the indirect utilitwynbilwnction.

t he Marlsihan dema®d:for good

TV

JLE—

—=u

o N
® n 5 (2)
T_'

V)

Whermd s the pramcdei v eich(owarei an, Tih9i%9)i dent ity h
understand how price and income changes affect coc¢
t WTPand consumer surplus by quantifying the maxi:
pay for an incremefl Ma®o lielclr,e astedd int judd iAW, he t ai
measur en®W/tEVWsiwhi ch refl ect income adjustments ne
pricltean@g¢ari an, 1999; Phane Rb® i&d eRmetgiutayt ei, s 29ilmi) |l a
expenditude pfrurcet idenmvhvahi aesHigé keinamydeéemand f uncH
all ows economists to derive demand functions ess
ensuring precise gquantificatiohnofh ehanbgas manm
consumer, sprptiusemesasmuplessthe difference between
willing to accept for a good or service and what
wel fare producers gain from selling goods and sce

mi ni mum ke emptVidiclelsi g, 1976)
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The application of welfare economics i.n polic
For ex,darpel edi stribution of resourcesarand mpbet pot

topidssot6Supnsat ei.ds i g Iwee)l f ar e me & s tpaudhs itco pjodsitciife

such as taxes on unhealthy goods, raises questio
role in influencindgti mdiswi taal nptebeeaenweshout cr
Si dCer.itics argue that the reliance on wutilitarian

of humabneivmegl ¢ diunigt t o measur abl e (cSre nmo.RBt7OO)galv al u
behauwi acnodaVvéedén questioned through examples 1ik
sugar y,whreirnek sc ssicomnmarmpinif tmenced by advertising an
knowl eldeggeed sunf or thuenaaltteh i ssues. Thi sr dtsi oanas$ ceurtarli
ma X isantii on model would fdiThat @rp ke Giva tsTtheetroeyfr c2t0ed, I8 yi
necessary to incorporate broader social,, heal t h,

framework of wel fare economics.

With its focus on under st anadwenlgf aarned ei cnopnroonviicnsg
DCEt o capture preferences anfdf enre atslhue ep @ahsainlgielsi. t yD(
assess how individuals valsgserditkesredhiaspecbos$ bf
throughout,ashiwe sBhewi sihmatt et hree teatyiu ealnsda ft dai bgni ot ni

currentdmcbaokkmsc flHemaelaxcthhorf. t he academic discour

to the condgpt afubdbvebusally accepted, economical
unclear. This | ack of precision means that while
used in this area of research, specific métyrics ¢
this o6valued are often absent. ExistipBodtierra&atu

Heppel mann, 2015; Ry mawlzielws k@qgtnheat c daot mogee2t@ 1 vV p n a l

benefits, inedudt hgns,ostncreased flexibility, arl
(Paschou, et al ., 20207 h iRmg uio@r @ n d € OEPdQiamtds. ntgloar d s
thgamfestablishing a shared, economically founde
consistent evaluation &ard@ve mhaswsaememi taod di gi

transformat.i oRorcohuek h,ewe erleafbeorr at ® oh he under st ar

Chapbe2.f4 this thesis.
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Coming back to thguantefygt agWlifngD@8EsupalesVvi de

sights into how changes in service delivery m
I fare. This empirical approach aligns with the
l'icy or market shifts basread, oal Itcwiinmg ifmpraca moi
ci-maknng process in both publ(ilco upvoileircey, .aentd ablu.s,
vert hedalsesismpoirtt ant t o aweentdpml itehdatt oDCHEyspot het i ¢

at a real mar ket bhe@ede mietadb eb ucya msgt rsucttueadk i ons .

. 1.Shephaledtdina

Shephderndda sa sf undament al result in microeconomi
eory of uJri ramdbehawdiuati on. It provides a |ink b
s input d e masntda t fewsn ctthiaotn si. f a firm' s cost funct

rivative of this cost function with respect to

mand for that input, holding all @Varirannhpl®99;

iewert, 1974, Phandhf s& meRaeacaddvdit?® 179 Shephard'

change in the price of a particular good mear

oduced by the firm. This relationship is given

ith respect to preisc,eah.er Bdipsael dteo itvlae iel astici ti e

| wwBtso understand how firms and consuamedr Si sr es p (
erefore used in empirical industrial economics

mpeti efbai hn(nairkvedarst, 1974)

The cohsephtrinsically | iarskead thoa sc can scuonuenrt etrhpe
nsumer urbebhhaev itbi cksi an demand funletmmandedaost bas
w changes in input prices affect a firm' s choi
scribes how changes in the prices of goods aff
ility Theomeft@atiee p fammd' sserves as the firm's coun
mand i n conButdere tbhhaenoprd@adni on behavi oser :cofsitrsms n
r a given output | evel, while cohswuener sTma xd uma Is

t ween ca@eastti om nbiymif i r ms saatni do nu tbiyl ictoyn snmanxeirnsi under j
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mi croeconomic theory, of fering deep insights int

(Varian, 1999)

2.2Foundations of Discrete Choice Experiments

2.2.1lnt r odu dtCiEsn t o

2.2. Ecbnomic foub@Bgsion of

For the valwuation and for mal economic mo d e |
servi t,weagptpilby EDCEs are a met hod for preference el
Lancasf(&®6t6heory and ThoeE) oawme @9 comparative j u
Thur st(oln9edosy k of fers applications for the measure

attitudes or ,dapedt od yptailriwti ises comparilswased whi c|

procedure in r e(cSeanatt yp,u b2l0i0c8a;t iKoandse gt t heemoak, , i 20
to the introduction of random utility model s, e X
probabilitisesi oof afaxumilities that ¢cMoFadde s 0me

1974)Lancaster andTMoFatideads contributions are t
of all DCE contributions and the derived model 8
contemporary understanding and applicatiaomd of DC
Henshé®&aad) welduwiser e & (WOBBWavhtolms sume, very much
the chaseé approach of consumer theory, t hat t he

reveal the preferences of the individual s.

Hereprwei de an approptrheattetheony camdismpmred ®c he

Choice modédlosr (th@&M)pur posGMddalt hwist h hteltsé ssel ect i o

deci-makeamong vari ous options or choices. Thes
househol ds, compani-makinwng enheti e®cisibhe context
bet ween competing product s, courses of action, o}
making

The set of alternatiagebkbsicmhsehsasi afgothakbbed

First, t hat alternatives are mutually exclusive.
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which means that alll possible alternatives are i
are finitetheamaiocraenunt ed. Gi ven DRk#&sag eprteqadrrcdiltliy
model |l ed under the behavi omalkdr sa semixnsettid e@inr t lntait | idte

(Train, 2Péoe)fically, fcbkhbgueametyrgieacssh mast WoR, WTA

ot hneerasures of preferences for goods as well as f
yetJohnst on, et aChaqgi c2e0 lerx, pepr.i nedndoampnod gchuese dar g
environment al or (Mali teil ¢ale,t c dadtr.e, xlt @d@i2slt)i ¢ or tr
applic@He mantser , ebr aln, tBe@0B8hrse of Mhlemtl @ $1.h ,e c D0 ® 6r
Especially in the soci,dlheamnd ebelawihmircael nodied rsc @ ¢
appr dach esttihmatinidg uence of attributes on ,decisio

(social) choice situations can( bieelpe esentald. wi 2 bl

DCE ar e not t he only met hods for evaluatin
approachfesr agx@mpj ei nt Analysis (CA) and Qualitat
(QCA)s,whi c hsiamiel ars, t ev®ICkEat e consumer preferences
but differ in the way attributes are presented an
alternatives rather than to choonse gthhesm. nThi ¢ hme
i mportance of di f fsehred pt t @t tirdietnutiedsy. c@OP I ex i nter
attributes that may not be apparent in DCEs. The\)
of attributes Il ead to a particular outcome, thus
making pr(BeSdghe¢osser, .len ahitshe@@&P 2approaches focu
conditions |l eading to outcomes and thus try to re

be modell ed by CBC (oBeS$StH osprerrgachesal . | 20009)

Withi €BGM,aésyepreasesnppeci fic approach <clhosely a
CBCrespondésbs choose fraodmepnasenwesed thus simul a
proce®rsme, 2020; Auspur@B®@& dndcbCE 20Hdre Bncommon
the random uHoweweyr ,t htehoerrye ar e minor di fferences
interpretation. The term CBC is mainldlyt umsaeidnliyn

focuses on meas-offesg cbheseumerasddemake when sel ect]
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alternlnicestrast, DCE is a term moofet &mr ewiutemt &
stronger focus on esti matWTnPhg Whdn dtoar ys prealidds, asuc

policy changes.

As choices ar e based on seéil sctebaea v ar ida bslceasr

alternative), classiwhi ch egeéygsionn caomkaéi sgndueotus v a
incorrecDCMteaslkud ttshi s aspect into account and mode
regressions that are based on explicit behavi ou

(Temme,. 2009)

As introdu,c2@E aeraer | mair nl vy based on t wo t heo
consumption theory and McFaddends random utility
neglects the fact that goodst hpare pekirrtd eets whrj editag aa
areathbe sourcélLahcagsgténtylofwmpl ypi.ngl33ancasteros
assuming the investigated attributes have two or
good alternatives, the behaviour of C o sisrugner s C
McFad{déeéaps4ovi des, based on these assumpXwi o¢ms, th

dfi erahter ndati ves
Yoo f W T 3

Within thgdfstmandisomor a vector that is compr.i
the alt@ vafBi, a@d represents a vector of the ass
Technically spebhkiomgpri sbe veRetatilijtcapwereghbt aal |
effects on utilities that cannot be described by
T is an error terndf TEdre oibmelivfeidc pitairst ndoefn abt heed watsi |

This model timRUMoowmRUas f or r anjtohnweutiinltirtoyd utcheedo reyar

which tall oWweory that, baatsieodn,on huet iclointsyu nmearx icnio o s
alternative that offers the highest wutility. How
on the indovthduebnesumkertyTherefore, the ¢oagrespon

of deterministic and stochastic components and di

a nobservablend |l mamedo m( McaR a dadbd re, 1974, Sa.mmer , 2
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Louvier@200, apmme&E )tmaandoml ity theory provides &

the choi we bfhhbBuvumans, not number so.

BeAdAki amB8i er AP0 86 ,exptdean2d cl arify this understa
utilittheod Duamemssisi mdependent partial utilities of
mar kets, which means that customers do not receiyv
represent the cumul ative cowd.s amidg nbsemeiftift sw odf o
Lanca(st*®66, spt.atle3d3ddabdetveosthe properties and the

a good as beinaqtridligwant for the

We havientroduced t he t heofpertedfcarl ealt®délelghreo und
measurement of preferencesoffshbakbed owi mpnehar got
how willing the customer is to fp&plfsorya &eIStcai h d
H°risch, 2xXordd.ng2)t,prkdlemeatcealniemasneedecatt o des
new product s iexxli]satdionppg goods to o{fB60duspoamen&rmee
preference measurement methods are separated intc
composing approaches. Composing preferenees mea:
attritbheesé$s mate an overalk. prefasedcda nlvebhellappr oc
decomposing approaches askebostthetvaheeprefenenp

subttributes.

DCEcan be designed as a decomposing approach,
of the investigated good is brokend&dacwmriarcttertisd i
or attributes. DCE oahpep rfoaecl hde so fb eblechnagv i caulrfag t heor
the area of chbouei bebaveDCE&BLpraarctOilcoa)l Iswrwmeegaki ng
based methods for coll ect,i nWjaRpd el A cned s hewdt ialt it ry
of a product or service alternative. Wi thin the
shown two or more product alternatives that cons
Usuagthgresitknpe 16 i tecgaltlieohsg hwibeeatchhisksespondent C

seltetlke most preferred al.t efrhmeatdivief efroern te aactht riitleu tae
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the alternatives and throughout t =hael | whcohloei caeh otiacse

combined) .

2.2. Esz2imation and execution of DCEs

Af t er conducting a choice experiment,. differ
Mul ti nomi al Logit (MNCLCTMmonedsSownmdd tti oantal i nLaobigvitdua
the option that provides the highest utility, t
(McFaddenMNII® dénjosdel a choice as a function of th
whereas Chpr motéeled schoi ce as aa tfeurndcatti hoene sodSo enshiest i ¢ s
CLmodeilmc|l ude s occihoaercaocntoenriicst i ¢cs as explanatory v
observabl e t astaendhetthaurst ¢pen gNiNthye,raantdur@L ar e oft en
synon¥Ymsevarc,hoi ce model -eucsoinnogmiocn Icyo vsaorciiaot es can
choice paontHabahnoy decompose the ptobbdhbilkist ywhaifite
t hel ement al constituentf€Lomopgekbfenercai avraltyyi e

random utility theory(lfha&)oduced by McFadden

Latent (COlpsgehbsi |l d on these approasédigme natnsd tr
within theofpopeuwslpathidems bsBar e si nfiTleammep,r e2f0elr9e;n cGrse e n
Hensher ,LC0oOd28jusi | d on thbaappabbhchespondents are
attributes i n tThope yoshapmeo geapo ied erwintclkieh er ogeneous
classes thatsehedotdtdbo ebBamme, 2009; Greene & Hen
Hybrid Choice Models (HCM) i nt epgrroactees sleast,e nal Ivoawiin
inclusion of psychological factors and other uno
(BeAki va, et dlhi,s a@p@P2)ach enhances the explanato

observed and unobserved vatrmaakblnegs. that influence

Mi xed Logi(tMLMMddélos random pr efoefr etnte iviadiiwitd
respondaentestricted substitution patterns, and the
timerrai n, 2009; Hensher & Greene.,Wi20h2, aGreeae noef ¢
MLM here are specific applications, , s tnbibxt aust iPlainteyl

over discrete groups of homogeneous preference (
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continuous random variable. This segmentation apr
preference patterns within finite classes, al |l ow
structured way. By contrast to MbhBscoRLCsubosudi
classes with similar attribute sensitivities, pr

heterogeneity wi(tAmidmr e pwe p u lea tWi a Ifh.s ,n 12vDIAONRMI | edvueal |

parameters can al Fbebe eotmpmdteald usi ngstmaegqgseseéencias
approaches that i nter pretr mprfalkealuielnictyy ods otblseer ve
assume fixed unkn®wr gamamat efrrsquenti st techni
Maxi mum Likelihood (SML), which approxi mates com
random draws from the distribution of random coe
model par MmMtaegres .i nherentl y hierarchical evals t he
parameters (e.g., the means anwi vhr i aldeweld adad traa n
to infer conditional d i6s2t0r0i9h u epx. o Ir2d@b6i Baes , dteahsstinet sy. 0A's
the subpopul ation of peoplé@dwiwbp fwaios dgcbposei seqgl

the dernfsint yt heef ent itriemtegs®p plr otbiaddbrwbut § beathosen i

person's coefffai cTlRingd s mewame t hat individual pref
conditioning-ltevelpadpsths bauweddSdMbhoifaed .l i tates t hi:
by approximating the likelihood of observing a s

taking random draws from the population distribu
the |ikelihood of obsetrivmat € $ oiipmedeidyfiidclhalamadnelt eg s
estimates become more precise as more choices ar e

di stributions and more accurate predictions.

Hi erarchical Bayes (HB) model s r e mroasd,fti nagn a
estimatingl eivredi vpdefaé¢r ences by-l ecvoenib i p & n g meptoeprusl a
i ndi wsipdeucailf i ¢ data, typically wusing MortAd | @aarblyo M

& Ginter, 1995; Sawtooth Software, 2021)

I n theenéektwe wil.l compare the different esti

on the methods that are going to be used within t
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For runni,ng D&&sbecome common forresmdgheof t war
experimentaleNgges@@moi ceMet i cfsor 2024)ing @epgt he
Sawt olo@Gthr zan & OQrama, f2000)ata handling and runni-r
Sawt oApdblodro STAS&Awt oot h Softwar e, 2017; Hess & P
202.8n thi,svet wesilsuse Sawtooth and Apoll o, as the
us the possiabadleiqtuyatteo sbeutiulpd f or oSuarw troeosteha r Scohf towbaj ree
a | eadindg opr ccvhiod ecre oaafnfad ryitngc sa suite of tools for
anasiygyg DCEs. I'ts capabilities include efficient d
sophisticated anaSlaywstiosotthe cShorfitgwaer se , 2021; 2017; (
Orme, .20W&)use Sawtoot hthe dehtiep tchfestilse fohoi ce ¢
management of twafmArheurewweyanHBe st iomaAtpiodn.o i s an op
source package for R which does not rely on <col
envirohmenffers the possibilitgstbmae,dpNad, vELi ety
L C, MLOW) et)c . wi t h e dtfriretnitons,ande ¢eit uepmwenbéted g d
preferences, stated preferences, nested |l ogits, l
Due 4d¢foouatdi on on-stolue cepsnati stics and data manag
i ndi vadljumds mentt he anropdoesissiThlee ealissobi gnd active use
community, including théeomredpakmbodrfserr essuppoprosritb | &

gui dgmMeess & Pal ma, 2022; 2019)

2.2. Lidnitations of rDeCsMe aarncdh fduitruercet i ons

By usingeB@mBmgs chers face differe@rne cdiaddiefnigeasn
chall enge i s t heofdech ainc Ecoosrepel xegiksept | gee,| aercd U me r
of attriabutrd dhwadeddo be bal anced t oclawwiidm edfeavaant T
i nformadtsioomeeds toot he faatod glpandeeds t o be acknowl
while ensuring the ¢éKpeshmentes anbkl.evROOEh e rTmar e,
there is the issue of hypothetical bias, where re
refl ewbrtdaldddi £ibens et al ., 2016; He n.s hlenro, t h2e0r0 9 ;

l'imitation is the assumpnaikoinngof wha tcihonmaay tryoti na cd
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factors influencing consumer choices, ($leabhas, emo
et al .., AA@Ag’)i onally, the interpretation of resul
unobserved heterogeneity among r easlpiolnidieynwtef thad
Addressing these challenges requires careful exp:
modeldpmrgoaches, and ongoi ng me(tThroadion ,o g2 0c0ad9; aMcvFaar
& Trai nTheOoDIDEIEBInBbdM onti nues to evolve, with rece

on enhancing model accur ac(yWangd,exethiabietyye,2®g2m88 na ps(

in machine |l earning and artificial i naredlly ggiemg e
choidag¢aal | owi ng for the identification of compl ex
model s may( dlvier otokal ., 2023; Cranenburghl, et al

2.2.B5timation approaches for choice methods

Asal r eiardtyr odwtheée s cthiafpt erent esti mati ohormpproa
DCEs or DCMs. Ro,u dhlelyy csame abkei nsgepar ated into meth
preference homogeneity ( MNL, CL) and preference
t he f o/lwleowifrfger a short comparison of the differ:

criteri a:

T Appl i cat i,bnucdeidnigte xath iyIptet yof pr,ef erences
T I'ndependence of Ilr(lell&Nvant Alternatives

T Data and sample size requirements.

2.2. 2Applicatiqginnclontekexi bility and type of pref

The application context of difiéechobasfeatrodal k h
reseamghr acti cal scneondeed sso av BN rather simple str
best suited for applications wiBhdn envanspmenat
evalu@Méi®eadden, @bde4)s find their application in s
significantly i mpacted by the c¢hareancvtierroinsmeinctsal o
economics and tranciPMoFacdhde o NMNPOahMioBe |l s esti mat e

preferences assuming they are homogeneous across
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tast€sai n.Bo2h0Iwfdfed s flliemiitbeed i ty i n modell ing comj
due to certaidnlAr smekstuebteicotr®son) 2.a2nd t he assumpti
homogeneous gfgmMeffadernes 19 74CL Trmoadied,s 22009 )usef ul i
t hat atrheernpaonsysi bl e al ternatives from whl cnihodaelcshoi c
allow for the analysis of how specific features o
(Hof fman & Duncan, 19788 ;s Mic Fsad diecrt,i oln9 7mla)k es t he ClI
suitable for DCEs, where <choices bthastemzceont alither n:e
attribute @ombiamat ysregdMNL rmedel s are used for c¢h
where alternativessdabygy amadbtrchataestefbcusing inst

function of the individual s characteristics.

Ther eMNLemsesdepl ai nb ethaovbceatuween a finite set of
based on the charact-maketijicswshbofetfBke thedebsomrxpl ¢
di fferences between the( Huotftfrmabnut& sDwrc aanl,t eX &Y ;i

197.4)

LCnmodedrse vueeffol deteegimehnthg withinTmapé&pul at i
one ofitéede eptpdncacipor ate heprntefrorgemmarss wi thin a |
Under certaibhCcoondiet sonsr e abhindg i ¥icedvyeasit a matt er s
Howeyteirese model s are maienktwyni ns gdaclagiséTdven kif oy e,
LC models are ideal for mar ket and customer seg
targeted at speGi éene adHemElaey , e 2t0i0rBgt e pref er e
segmenting the population into distinct classes
class but allowing for heterogeneity across <c¢l as
preference Khimakmugiat y¢ Russel | , . L1 8mMmqg dellveeanme o me& 00 9
application flexibility by allowing(Kamakhketar &g e

Russell., 1989)

HCMare particul acd nytoauwutidteed ywher gpsyych oll ogii call
fact ores hdir€H@&M may provide insights beyomad theaedgit

include not only t hbee hcahvd iocuer ad a taas pkewtt sal(sa g. atti
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deci si on iptriodtiomati(issdnrdai d &AkBem, 2-BkdyaBeat. al ., 2
HCMs estimate heterogeneous preferences by ackno
influenced by a combination of obser viehd sf anrcetaonrss a

thewoapture a wide spectr (Abdfeide BakBievoau, r a2t0 1s4h; a dBees

Aki va, et. Heln.chCKEDODS fer superior flexibility in
situations, t hus all owing for a mor e-maloimpg e hen
procecAlRBai d #AkBem, 2RAHKRAvaBeat. al ., 2002)

MLMgare particularly effective in handling pr
ability to simulate random parameters across ind
approxi mates the l' i kelihood function by generat
dstribution of coefficients. This approach enabl
that arise from incorporating (rTarnadionm T B2e@0ex)t s i n
particularly valuable in advanced market researc

(Train, 2009; HMIsM aket aafurth@o6step in accommod:
estimating distributions ofMcpFraedfdeerne n& eTsr aai cnr, o s2s0 0i O
al ., .ROO6)Nnstanhze@N)sedi energy supplier choice da
howlLMoul d effectively incorporate random coef fi
l engt h, and supplier reputation. This highlights
choice behaviour while accounting Dbor Thieverlfoe epr
MLMsi gni fi canstfllyexiimméndedye by including correlatio

all owing for randofmhMpraddrean &e.Ty aii inat 20m® 0)

HB modaerles al so able to model i rseldawmidd ueaM e na n d
6extrepmefoer ences. THey @axe mulsecdesdt opni oduct desi ¢
per seendal mar kaentdi npgr eci si OAl Imedbiy i & eGinter , 1995; A

199.4Bmodel s rephiegleodngphef erence heterdpeyoiwty es
for i ndevebbuaglar ameter estimation that reflects
respon(dlelinitenby & Rossi,.HB9 9mMqg doeflifrsaii nf h08bpghest f

becausecatmherydl e complexity with interadtinems bet
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ef fects. I ncaddditdompobhhawnwd incorpArbhéprbypyr&oRo§ S8
1999, Lenk, 2014; Mar shal |, et al ., 2010)
2.2.2ndependence of Irrelevant Alternatives

I'n |l ogitheodepsndence of I riddkBRayant hAtt emndatwi

choice alternatives need to be strhednsgumenrdespen
preferensebjiscthoto rel(aMdmaed deommp alr9 Bdo;nAkiiva, &1959
BierlairelThil®d®eOnty i mplies that the relative prol

not change when certain options are added or r em

the inclusion or exclusion of irrelevantia&lsteorfnat
the remaining alternatives. One of the consequen
can sometimes dJeo@aditoveopnedictions. For exampl e

preferred brwakaerdeacnidsiaon hi rat oips i olne a sl qapdtdiedde & iho r
the predicted probabilities of the first two opt
usual homanti on, as we would expect the addition

other options more attractiivte.walinfoftiheul tc othe egqaumm:

relative importance of different factors that i nf
predicted probabilities of di fferent outhceomes ar
various factors that are included in the model

irrelevant alternatives does not affect the predi

the relative i mportance of t lepenfacter f Ov & red
alternatives is a useful property of Il-iomtiui tmowe |
substitution patterns in certain contexts and c.

i mportance of (dMcfHaeddeennt, fla9c7tdo;r sTrai n, 2009)

MNL andnodlel s are subjectNdwertthhteollelssv,pgapertwh
inherent | imneatledappoobeaxtthemds MNL models by grou

into nesalsdr @ haitmi | ar( Hehmsrhaecrt e& i Grteiecnse, 2002; Mcl

LOGnodel s partially circumvent the I 1A Iimitati

behaviour across segment s, which <can introduce
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patt éKasmakura & RUsHEMS$ , arn®88signed to overcome
|l atent variables that capture unobserved prefere

realistic substitutioOAbpaitde#AhBeamamoRglidhaBeas al

200.2)
MLMovercome the I 1A Iimitation by allowing f
across alternatives and i ncdhpesmrahtliensy moarned o me ala

substitution patterns and flexMoiFaddeni & Moadelinl i

Train, 2009)

Li ke sMABvhodel s do no.tThdssume blelclmuse HB model s
i ndi vliedvueall het er ogenei ty-skpye casftiicmegtairmgneitredisy,i dwha lc
t@accommodate variations in preferédcasnt h2aD09i of
141, 3DWegyf f er t he most freedom in modelling sub:
compl ex choithkr dygalami cesi r fl exi ble specification

|l eeAll | enby & Rossi, 1999; Train, 2009)

2. 2. Dajiaasnd sampl e size requirements

I n this c¢haDCtMesrr,e sceovnepnaarteedt mei pf dat a ,aedui r eme
their appl i GEBskEdtynt oht Bet hesi s, which investig
energy sector based on 800 respondetnitmmtddem Gerr
di ffers in its theoretical foundations, practical
with the empinioal .cdmtexdti sc,usshereoft@se,s on the

specific desioghCHMN® ddatoda ecbatttda 3 k $,uCheap,2 edehe | e

highlighting key features such as sample size,
engagement in energy markets.

Theample fthhresolmiss sts of 800 participants, W
behavioural <characteristics?2aBel ndebsrcireifb,e dt hien gdreotue
skewed toward male respondent s, predominantly un.

report household incomes below 3,000 i mey amodt h.
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most have switched their energy provider only on

engagement in the energy -tmairole tt. h eA psphehoptianat el vy
innov-atient ed, whil e others prefer to wait for n
adopt new offerings, indicating heterogeneous at:t

MNLlan@L models are considered efficient with s
rely on relatively few parameters and assume hom

thereby reducing the compl xXTirtayy nqgf 2t0M&® ; e Bthiamat ied

Therefore, they do not require the |l evel of det ai
heterogeneity (e.g., Mi xed Logit or Latent Cl ass
reliably addiimabhaeal variance or | atent group pa
simplifying assumpbiCdnseftfhati emakevi MML smal |l er sam
are not well equi pped to handle sparse data, wher

or the sample is highly imbalanced. dmMINsouwcha case:
CLmodenhy become wunstable or imprecise because t he

not sufficiently suppor t( Lroeulviiaebrlee ceae fafli.c i €n0t0 Og s t

CLmodearse nonetheless wel/l suivtiead tthoe tahpep laiiends

i ChaptE4asnd ChapBaeppl i essaampd el iatppr oach to assess v

items presented before the choice tasks influenc
CLOs interpretability and r el @hapdeduyi |ldosw ocno nspeuvteart
Clsby including interaction terms between attribut

synergetic effectserivi cleuptlopdedasér gges the CL wit

to offer apnerisnpteecgtriavteedof t he i mpact of digitisat:i

LC models divide the population into cl asse:
(Kamakura & Ruwshsieclhl ,caln98Pe beneficial when mul ti
exampl es,encsoistti ve Vverssalwsy y eccchmsodnoegrys) are believed

estimating LC models gener alley iindeyryti irfeys paa rlaamegteer
mul tiple c¢tlhavess sargamndi cant results. LC models can

input through segmentation. However, a signific:
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support clear ¢cKamaskdiat&nBRéAs dpbblughla@&9 model ling
a power ful framework for exploring discrete pre:
continuous het er ogeneevietly pirnef eé maeln ve g u ar-laet vheelr t h.

di stincttodwksr gfodprleoy an LC approach.

Hybrid Choice Models (HCMs) incorporate | aten
and multipleindtat at s@euclteisce model |l ing process ani
on psychosoci(aAb-dcaoinds t8AUR &v & , 28 k4yaBeert al ., 200
Wal ker ,BpOlldyer agiamg abdttentand i ncorporating prio
effectively deal with sparse dat a, making predi
i ncomp!| gtAdb-ddratda AkBera, 2-AkdyvaBeatAlat hou@®OBEMs ca
efficiently deal with moderate sample sizes if ro
data collection does not feature the extensive | a

approach.

Anot her widelyaeaesdMdMteshwmgaboaoammodates rando
taste vard addmnwor k witlleviedt mnidndiiggircegalt e dat a,
varying degrees of p(dMcéEaddea BetfTermao ge n i0t0Y ; He s
However, ML Ms typically require sufficient obse
individual to robustly estimate t(He sdi,sterti badt.i,o n2e
In additicoamn, bMLM omput at({ Dmail n.y REhé ®hnasiinv edt bhjiesct i v e
theiss sto compare si mghapt3mwns)r aggred ttre nedxspll(evel i ndi
preference heterogeneity spelichnHLprt@drityhd i tntkedi ¢ oda
not i moMluMdeest ilmadt wmadst i maHiEBmodeélo examine the ro
perceived digitavi dmatl urd u syt ooteBr | eusddiiclmattyicoanpt ur e
heterogeneity by at$tpewimhigc fipdAt § matdhuri KuRRlbssi, 199
200.9)| stohecyamncor porate prior information ,to i mpr
t her efarrtei cul arly suited to addressing how percei
respondents and( Ronsfsliue& clel luetniblyi,t y2 O OMBL; Mathudb eHB & Tr

Model s are the most computationally intensive mao



Mu 6 18

draws and HB models due to the iterative nature o
Chain Monte Carl o( AIMCaMCHyYy m&thodsi , 1999; Train, 2
200.0)

Throughout the empnrilkiaé tehpep sdiescdtsiiooms t o rely

est i matbiasresdt woon consi der ati ons. First, CL provides
how attributes and interactions bet ween them &
computationally demanding and suits contexts whe

(McFadden, 1974, Loue8end, BB albppl 2090n power f L
capturi-gqrgaifiedcerhet erogenei ty, tvheiadhmsi ¢ oed s ekt ipalr c

digital maturity toOoHubdriv&du.aktiepfdi&dd)ieceBayesi a

can incorporate prior information and is robust t
the dataset in this thesis is relatively ©balanc
statistics for theelcofmpthas edinheofL Lt hreatmood t est i n

appli ¢ateGdoanptt 6 hotwhatr elhevaheracti on effects <can

detected without resort-demanodoi mgrmodempl ex or dat

In conclusi on, the final choice of model s r ef

research questions and an assessmE€hbmodoefl spraarcet i ¢

appealing for their interpretabilainHB astdi matdieora
provides deeper insights into how perceived digi
individual l evel . Ot her mVdNe ILICi, n gHCavp p roora c MEe M, e

alternative ways to handle preferenece nbet puogemrdai
within thegiowpbesmary f oculsewell aanaliysuitlsse vaenld dinglii tva

maturity.

2.2. Sudmmary of estimation approaches
As this thesis progresses, we are going to fo

to investigate different aspects.of consumer pref
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WeappCL mode&€hapdI;sand sa welalnHBEa smo dEH a pithe r
Here,compare the selectitoon ootfhetrheaspprmoadcdles t hat

di scussed above

In Ch&8ptwe investigate whether survey items

procedure influence respondents preferences. TcC

sampplreocedur e alcasenddend o adhiappapipsys omparht i cul arly s

f oorh@&nal yei shhaipsdeae t o its ability to handle choi c¢
char setdeby atWer isheuet eesh.e f ol |l owing three main crit
T Simplicinttyyrandtability: The CL model provides

attr-i buek effects on choice probabilities, whic

influence of survey MctFardgd emn @Ar9ef4ddr ences

1T Establmesthedlol ogy: The Ces tmeoldleils head taheved ét i cal
is extensively wused in empirical studi es, ma Kk i
influence of( Tywriwvey 2i0t09ms

T Efficiesncyaitmon: 6Gawmehet hppsplaicth, the CL model
estimation and compari samphesosn ttdoffertehret csown

complexity associated with more advanced model s

| Chapderwe explore the interaction effects bet

synetgé€tfects within pradacnh, buheél e€d. mdeared was ¢

suitabiahialt yatitmgi but e interactions Weiitdheinith &€ foi c e

following three main criteria for our selection:

1T Abi | imoy @dtoer aeftfieocnt s : The CL model can be easi
interaction terms between attributes, enabling
bund(lsuviere, .et al., 2000)

1T Empirvatadati on: The CL model's results can be
significmagei tandle of interaction effects, faci

validation and .hypothesis testing
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T Compar ddd e/lei ne: Using the CL model provides a
compl ex model s, ensuring that the idexndmdied i1
arftacts of model complexity.

I n Chaweemaim to do a regressoidonvi donal ysitsl|lbage
obtaingdhRLEomi th an individual digital maturity a
of perceived digital maturity on apHBnfoedracsnaoved .l For

as Ca maoaWedst alhlhieshl owi ng mai setectéeoina for our

T I ndi vliedvpeatla mees €r mat e s: The HB model e xlcevesl in e
parameters, all owing for a detailed analysis o

preferences at t(MResismndi&v iAd.ba@ihblyev I003)

T Handlhengrogeneity: By incorporating random coef
captures heterogeneity in preferences that may
which is crucial for underhsatva(@diimrsgn., d i2v0e0r9s)e cons

1T Bayesfi ame wadrviant ages: The Bayesian framework of
flexible approach to incorporate prior informat
particularly wuseful in cases with smalHuerersampl

& Train, 2001)

T Ability to model Wé naptplhgt Clo n meddleciatng aben easi | y
extended to i ncl u,dewhciradnte rdabréeiootne ytperethsed t 0 ass¢
significance and magni.t uMloer eodiveeir6L emadetf baer¥f & s

douklheeapproach for thegHBssessbihmaesoht s.

In contdecitdedven o MNLLOC,i nHOdMd M mo dMNILS model s
model preferences @Grehsagdbcd,motisbakttswmens Ci medé| s
are power ful in identifying segmé&wts wihtohigldi $ti
possible to olbavaeln 6 sutaii mhatdeush,eé d anod niood euls,e as t he
research gquestions do not revolve around explici

influence of specifi-temaétrhbubeegandei pdiayiadonapar
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applicati ormo,mmomi dm @&teated choice experiments, L«
i ndi vliedvueall esti mates by combining estimates of C
wit-tiass paf(&matreans & Thiene, 2005; Scarpa, et al

201.7)Scarpa apha0o®@hpbwendow LC models capture diff

preference inclmwmivieoomenéeats, WhO0dm)c Scpopat et erarl
components to address status quo effects. There
i ndi vliedvueall ut i | i t WTpeasrtaimmeateerss faonrd LC speci ficatior

such as the gmn(l Saprarcikaasg e& fazdRac og o Arelr79i a l softw

such as (NG&rO&d me., 2016)

For det @rhmi miumgper of | atent c¢classes in a LC
approachheaxiestsf h@eeexacof nolhpareisers t o model esti mat
met hods rely on approximation preogegsitusech thatt ke
Bayesian I nformation Criterion (Bl C), the Akai ke
rati ol Nwlsursd, et Whli.l,e BAX7)is a consistent model ¢
parsi moni ous models, AIC tends to identify model
penalties for complex(izay@2)hAords terwat eadh dt Caitr rmmond i f i €
Al C3, which increases the penalty term, can signi
in finite mixture loogprar anmoedteelesi rslaytismoengdMatn dhiga md
Yan@200/mMphasised the Ilimitations of traditional
sampl e size and complexity can i mprovddéehtaonadepya
aBootstrap Likelihood Ratio Test of freeggular i 0l us
conditions in LC models and improve the precisior
with |imited Ts&kmhel, e edDezmsdpsi t 82 @b@®@)gtrhs, these metho
iterative estimation of models with varying numbe

fit, underscoring théiNylooacputeatiadbnal 200F7¢nsity

Even tHGMgbmbipsgchol ogi cali thon cter whcth &af lse
i nsights i-maki mdgecdrsamensses, their complexity and

|l ess practical for (tBhetnkiscapeetntakHB] andaik s s
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handl e preference heterogenei ty honwd \hew!| axequh e e |
significant computational power and can be <chal

datag¢d@train, 2009)

To sumendret sel ecti on & farltlh ec hGalp ttrebrdsed hjews s tsi f i e d

bywhat appimptctha@sty, interprmodeéliadtitorgi,b vaened eeffffeicctis
and inteThet HBnmoeid@haptbiers chosen for its superi
estimatingl eivredi vpamuarmet er s and handl ing heterog
anal ytshiengi nfl uence of perceived digital maturity

the specific objectives of each part of the thesi

consumer preferences.

Tablle ummserst he di fferent characteristics of
approaches that we presented t hrnotigledathiatplje rpsr evi

we pr eéesemeateai | the theoretical foundations of CL
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2.2.MBultinominal and Conditi,Ghhal Logit Models (M

MNLs are based on fthe dissumpbiubeadtthae me dv algu ¢ c
type | diwsidetbadidona | inear and additiveg Kiiomm of
& Par k, 2017; Sarr.i akor& tDhize henjpp e ®Re0slirmodel | ed as
of the characteristics of the individual s, whi ch

resuil ndiov¥pirdeuf aelr (ethocfefsman & Dwuncan, 1988)

MNL models are restricted by two majldrA dr awk
requires that the individual choice alternatives
asconsunperresf'erammeoe ssubj ect to rédMztFiadel eaomad®r7ids orL
1959)Second, MNL model s cannot capturei .tthhepn het er c
the wutility function i s t(hTee mmeme 2f0dDr9; alHlentshe r r &
200.Nevert hveNLesnso,del s estimate a function of the i
assumes that indi Vfeamths hhebadef ferent preferenc

identical situations(wWothmade&tbDoatan] tet®8d8a&)ives

The conditional l ogit model (CEw thihastshd RO Mt
ar e identi cal and independently attributed. Gi
probabilities w@wfal MeBaddoeands i snal l ogit mo d e | can

(McFadden, 1974, p . 113, Sammer , 2007, p . 30):

01 £€RQ Ao 4
B Ao @
The model is a funottihom sd fn gt ERwhpecadtpa @igleintt \s
no-hi near expression of probabilities which is al\v

For MNL modeiCdest iommat he valiues achieved throug

maxi mum | i kel( MobPaddrent , hold974, p.l AdAtlérnr pTemantei, o2 0819
neces$aadggmpatihmg estvianhaufledsdj s r ati os of the utility
interpretMRd ais. et.thhe t he customero6s willingness to

one more unit of another attri bMivt ) .t oWiktereipn hti Isi/
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under st WhEiwgl ues sMRShdt weenthr attribute and the
calculated by the first derivative of the utilit)
attribute. This |l eaves WTP as the qluatnidenttheof t

parameter of titheSawmmeéer at200Butpe. 30)

@YD It (5).

2.2 . Hierarchi eati Batyieean ( HB)

In the realm of mar ket research, understandi
i mporftoaantaccurately predicting market behaviours
often assume a homogeneity among consumers that f

i ndi vi duarhakdiencgi sgromcesses. As not(e2d0 1y, Hjr.ai ]s4cOhok)n e

primary motivation for studying individuals, eve
prediction of market share is the object of inte
one another both in terms of tthleeirr pdediesienr epr @aa

Herwei ntroduce the HB feossbCamaCBGnamaet fheods,i sexpl ori

essenti al, how it di ffers from ot her met hods, anc

Preference simaedbtmptsensr af tasssumpti ons that ma
real mar ket conditions. These include equal awar
product, sthecinhglusion of all relevant attributes
for respondent(s20 2d2®8u tni oent tahla.t t he choice shares
simul ations are better seen as relative indicator
WTP Consequently, i f we assume that individual s
conclusions at the infdFvidohknechaggeegate, | 20e&h,;
Mar shal l , et al ., 2010 Bawt oot mmo rSeo,f t vialr e, maRILT
inefficient way toveghioitepseffradfmeintmancsg otalse r espor
rate every alternati(Bvawitmotthe Sodtt Waereebv@2dda)li y mi

hel pful to introdukeveael myrdomfefiihhadtvs dual capt ur
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consumer preferences. This allows for a more f1l e

i n tastes among consumer s.

The evolution of sekoi aesimgaelff s chas -ddwrd't fror

model s cosede phtassaeldi on Mc HalddreAnT hse sweornkodel s st art

aggregate population choice model, assuming a di
whi ch i Adiveildypalr ameters are deriveddow®wremodt éeimg,
has expanded f refnf elcassi cnodfeixread compl ex forms i n»
paramet er 4,00 Mu &o daeflKsamakura & Russell, 1989; Temr
& Greene, 2002; Hess, et al., 2006)

| hihehe,swiesysamongséa bdoopwenr sa,ppr oacahHB asredl yani s

which uniquely adjusts the results for each respc

choices. Thi s met hod not only vyields a model f
i ncorporates t he influence of aggregaveduwaloisc e:
pref er(eMaresshal I, et al ., 2010; Sawtooth Software,

Asnotear |l ier, ofBfseemoeredls advantages for analysi

dat a. Fhaeabtl yty to moawel imrde fvé damdveesr yaldleavas | £d
understanding of co6As Umaby b &h aRwiscsur, 1999; Al | el
SecondlmgdeHBsf laerxee bl e i n handlItimgt ciomblbledkee macpl!l s,
interactiHdmeanr. T@dimseans t hey are morersabtaddl e tc
deci-makhng sqdrearki,oset. Faur.t,helIm®6), cdBsegoidelt s

i nf or mehtiieanh a ntcheed bust ness and r eltii.aoobdihliirtdyl yo,f unhlei k
MNLorCLmodel HB madahelts suf fer fr om (tMceF addAe na s& uThrpaii
200.Mpr eotvlee ,Bayesi an framework of HB estimation a
of uncertai nteystiimapgarsga meptreorvi di ng valuable insigh

model ' s ptEedaicn.i o26809)

The successful anaHBp | @ <tait matni oonf i n DCE/ CBC ana
significantly on the type and quality of dat a.

individual preferences requires dataAalltdrbyi & Roch
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199.9) The anal ysi s iFssui peaedt itcoul d aftrgo mev eoeuvdgreinegs

respondents are presented with sets of alternatiyv
The data must capture a wide range of attributes
estimate -lienddlv i(udtwallk ,t iectsl aHaoaul d 9We6 )f ree from biase
response bias or selection bias, whi(ddh adan @I0ODOJr
It is also crucial t hat the data accurately ref
genesadil ity of( Qrhmee, f.i2n@@ilnggrsal 'y, a | arger number

respondent | eads to -lmovwvel pastciimaet dyndi vi dual

HBappr oaaclhdeesve chall engesThadcdmompuntsatdiesnal cor

of HB models requires considerabl e ,pmaokciensgsi intg p

potentially i naccessibl e without tbhe netewaney
applicatAdodnisti onal |l vy, the iterative nature of HB
met hods al so used i n drhg sc a@lhewsli st, | ccanp d eacaalthleyoe sl
casd aorfge dabhassekbans itoiensacestshaurthel modefF | &

t he underl ying deci sion processes of consumer s.

estimates or overfitting, particularly in cases
dat a. These chall enges necessimadeel ac ocngorl eefxult y b
interpretability, (290®i)ghlighted by Train

To sumenarti he key differences between HB and
HB' s i ndéveéelduardodel | i ng capabilities and its f

heterogenei tMNL WnmioiGkeel st,hewhi ch esti mate a single

for the ent iarpe racmahpetsyr éiBi ndi vi dual vTahrid $aft fi ernss i n
framaditi onalwHiocghctevamrgel §i cant variations in co
Further mor e, HB does not rely on the II A assumpti
of choice behaviour. These distinctiowboawanctruci

to understand comakumgr decdbssonams®rdai({ROMOFadden
which compaD&€#dawnar hogdhl i ghts the methodol ogi cal

by HB estimati on.
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Later in the thesis, wei nrpeopr agdtn cttethe atvtermialyet e s
Tab2% to indicate how much each attribute influen
i mportance values are cal cul apgaewb radgthttihnea ti ensd i dvei rdiuva
from t he &Bd mofdtedyv raded across fthe a&wdri a ge sraenpd te
i mportlmaywceéeef,smint ool 00 across al/l attributes in

attributeds shar e (dSfawtmofoltuhe nScoef toma rceh o i2c0el 7 )

To compute an attri but etolsrearnaglipaatiiovret thi mp o tean d @

each attribute (i .e., the difference bet swseen t h
determinbéd relative importance of an attribute i
ranges across al/l attri tultOels ,s ctahleen. eTxhperreesfsoerde ,o na |
|l arger wutarlda tnyorre nigrefsl uenti al on choice,hanhereas
|l ess influence on choice

While these importance scores can offer a st
attribute influences chomap ¢roéabiyity, cthlbeyxed
themselves. Instead, they reflect how much moveme

from a |l ow to a higtioprtice@i adrf eptedudcte prof il
probabilities are typical lppawbadtchwi ahead by |lagptlty
framewor k, wher e t he peaxwborstenh br ateed h y@eimsaeg®eh compar

(Orme, . 2020)

I't i s al scexiempcad rstealmceéanuttionaner preti ng talte orsesl at i\
studi ey are srearsgfd ilveev etlos tdheef i ned f or daeh attr
pri ce oaostptarnisb4f.tre®mM 0 99 ndone study9o8dad. BiBomdanot her ,

t hgriicre the first study may appear to have a s ma

narrower range. I n addition, if one study include
average importance in the second shedausd |tlhegexnwen
of al | attributesosedmpor tlddcewsi tihSawemamthhis$afdtywa |

201.7)
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I n the further course of this chapter, we el al
estimation and t heé nkkileadamaghitdhal MEGMLCel as t hese ar

one application in this thesis.

2.2. Balyesian estimati on

The connection bet ween choice (or conjoint)
originates ihLeantk,.ILd @lddeh efooruyndat i on ¢fLl9B@®ES by L
Lancaé6fi@BbBgyesi an (aBM)lsy shiassed on wutility theory,
devel oped KR 9%dDyageorporate subjective probabili.i

the rational preference axioms out(lli9ndedd) rboyw i dd m gN

a framework where probabil i tobdldicegmdiea apphji edt it
framework to inference, dersé verxrpgedteed subsal irtuy e 6 ¢
expected | oss) based on t he deci sion maker's S

parameters.

CentralBAM oesh®B8ayes' theor em, a fundament al c

Bayes theorem describes how to updBagebel 1€863) ir
mat hemati cadd yt for mabcess of refining prior bel
I nitthel yWecision maker starts wi t h prior bel i ef

represented by prior distributions. As new dat a

the updating of these prior distribueibesttoheb

incorporation of(Uérek,ne2n0 ledv;i d@elcman, et al ., 201
2021)The theorem mathematically expresses how the
thparameters (the l i keli hood functi qmbous tChobebi

parametbembt ain the updabedtpobeepboambekiefs

This iterative process of updating BAIiefs U
all odengmabketre make informed decisions based on
observed dat a. | nBApao mjvo idrets rmo duenisqgue framewor k

mechanism for generating data aard dtefireovne HS H @arse ¢ h

theoretical( Lfemmknd a&2t0ilodns
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Bayesian (nBeM)hcoadmspar ed t o ¢ o nWNelmi€ Lnoondaell so, n eosf fleirk

several advantages. HB estimation, for instance,
i ncorporating hierarchical struicth dirisedsippadch dema si n
(Rossi, et TaHi.s I12dd0cby) t o more precise estimates,
dat a or di ver se Ch 8Murdaatnitaansn. elqui val ent accur ac
qguestionnaires compared( Troaitm..d3tiG0Dabcspbpygedchey:
the hierarchical model structure to effectively
enhancing parameter estimation by borrovwvisng@ strer
resBIAteduces the need for extensive data collect

(Al'l enby & GiAdceirtBIMAID®BWWhEirroamcvtodfl uabl e -lienvdeilvi dua

estimates where aggregate estimates wer e previo
beneficial in fields I|ike customer satisfaction
psychol ogy, where wunder sntcaersdi anrgd i medh asvi idauwarl s pirse f e
deci-maknnri schknecht., Tehte aglo.a,l 20014having indivVvi
somet hing that sewef owantthitso tuhteisliiisy e satisif gvatthearaent i & o
connection between indivi duawbd rptrteifleimteyn)t ke §bat ad
eval ugtbiMms sebdbymeme) buyer for the attributes of
BAbuil ds on three kinds of probabilitwes: (1)
would assign before we see the dat a, (2) i kel il
particular hypothesis or model and (3) posterior
would assign after we have seenedladm.t lPeospgreirorog 3
as informati@hohmsdrh,e aAd®@QH; Sawtooth Software, 2
For at hBeAcabl ed 6 Baye6s( JRuhlneséo ni,s 2a0p0Op0l)i e d
D 8s9 ”mg(:% (6),
wher e:
p(X)s the marginal probability of X (e.g., witholt
p(Y) = is the maY(@e n@a.l, pwiotht@hputl inegsmpdct t o
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p(X|]Y) = is the conditional probability of X give
Bayesd Rule gives us the conditional probabil
probability of Y given X and the two marginal pro

in the denomi n@t sr oifn eeng hatreésipe oi albbimpuae it often

arbitrary factors |ike the way measurements are
denominator is often regardeggaassadconstant, whi c
D8s9 & POsh zn @)

where thémsepmbsolpropodThiyegaa (7ksotnat es t hat post

probabilities are proportional to | i keneBageds t i
theoremdé that illustrates( Xdtensomr,e 2AAME;r s$awmtda ;tgt
2021; Allenby, et :al ., 2005; Train, 2001)

T n&® is the probability of the @hy pat hpedspilbsadbdthH dtt yi

describes the assumption about that hypothesis
T Nns®w represents the | ikelihood of the dat a, w h
observing the specific dataset given the hypot
encounter that exact set of values under the hy
T BD8s9 denotes the Aposterior probabilitydo of the
the likelihood of the hypothesis after integra

derived from the dat a.

The posterior probability of a hypothesis is
observing the dathlkeypotshuarsing itshatr ue, by the in
hypothesis. This process oprBhAaall owlsh eegsikni timime erse f
a preliminary assessment .dheat hypobohpbiasteeas | dke
evidence to produce an updated, posterior estimat

gained f r o(ngatwhteo odtaht aSof t ware, 2021)
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BAsare associated with differedtheayharaxcpgeati sd i
to odkjrecti ve Owhebabipliitoresel i efs are specified
out come of .t hko vaenvadryssciadne | apmlei cati ons using HB,
is often minimal due to the abundance of data. Th
when sensible priors are umanweeirlsab Ipd.sblatmmlAqtyiddahse

where parameters are tlresatamdrfaisaxteach nalfotme v ao b aadr vat

contrasts with conventional analysis, which view
By treating par ameters as random variabl es, B A
inference, enabl ing a dceeerpteari nurydeirnsttameli mgdelf. u\
model s may seem conceptually simple, their practi
computer simul ations. These simul ations -can be
consumi ng, prod emdurad Ityo takmpl et e. Despite these ¢
compl eBiM g plstified by their ability to provide
(Johnson, 2000; All enby, et al., 2005; Train, 20C¢(

2. 2. 4a4.h>®ierarchi aald MhheelMonte Carl o Markov Chain

We now turn our attenmnthieorhito aachbuealvimedebf t
combination with the HB estlirChatpitZen2 .adep2lgiievde iam t |
over wifewhe calculation procedures that are carri
t hawt oot h ,8bif twawe used to obpaawmrdtdttda njatoelst) dual
Fomoragetsainld urt her dxplhan aateil @ £ rr etalder rted etviae t

techni ca(lSegwatpeatsh Soft war e, 2017; 2021; 2024 a; Ma

Bayesian updating of probabilities isnghe con
the model parameter s, which builds on the relat
posterior probabilities introduced in the previol

Thermtéei er a®wihtilcian t he HBusmwbdelk ht Bat hesi s refe
|l eg.ela higher ovrarndalilvianudalallewgd . The assumpti on
the ingiawbdutmil|l ities are described by a multivar

characterised by a vector of means ampa-wdrmatri x
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utilities refers to numerical scores that measur
customer s decision Pawbedthiclriethieesalt et mat iiwna.i vi d
of each part of the alteratattriivbeut eT hienyp oarrtea nacl es os cko
values or simply as cosishownoenlanamgan s(avedadgelspr
i mportances. For ,ahd sedongdidiudbbsvitibesr bhsed on t he
i ndi vipdwalrdi,th t hat tihe epr mbalkihloosing particular al

by a mul tinon(iSawtlootih Swofdtewar el, tf2i0RHAlgsudbenlat 2014

i ndi vpiadwparst hhave the multivariate normal distribut
rx. 1 Of s (8),

wher e:

= is a pawbostrhoff the individual

1= is a vector of means ofpatmbestchi stri bution of in
$= is a matrix of variances andpacnovratrhiaam oess of

individual s.

At the individual | evednMNL hnooEcpela (Homedebcesbe
the probability of observi n@QBh@maane i mgi s@duahce
acro¥speated choice tasks. Under the MNL model
independermnctehegipvreonbabi | ity of EBachttetbgemnenal ber b
standard MNL formul a. The overall (jointtaskpr obat
probabilities, reflecting “¥Ychhaoti ctehse (sia nee ,i npdainveild ude
0 "QRQFB hQ QoD T
v Boop| ©)
wher e:

‘denot eisndtihvei dual
“Y=i s the set (or number) of choi'Martaskpaiteswhi ch

M=is the chosen alternative at choice task
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w =is the vector of attributes da&sociated with th

[ =is the vector of coefficients

EQquation (10) thus provides t@hsentjiorients epgruoebnachei
choices'YazsloEaaldi vliiedvueall probability in the produc
standarmdodNILConcretely,o ftpmaveast h( it.aes.k, t he el emen
associated with dQasrpeecmuflitci palliteddenbayt iitess @rtitpti dug et
the individual 6s ut ( Sawtyo dotolr Sohfalttvaaslet,uetrbnbDatdiyv ei s
exponenti ated, and the same exponentiation proc
alternatives in that choice task. Dbiydithg fBShen e:
of exponentiated utilities of all "Q@iln etansAthiemes yi
repeat ed pf Ofr tthaes kpsr o d u e ta sokf ptrhoebsaeb ipleirt i es gi ves th
of observing the s&foRMcemadé bhoirec@®pmméiént
esti mattibbense -i edeéelvi plaah mpéaspsst)yh are assumed t o col
a hi-pbbeel di stributipn rwiptrhe smendn mgeerdtdharhiawv et hg e
popul ation, and t®e whovcae dclaaepctearmaance and covari a

amongpawerst hacross (Bdwvodubh!| Softwar e, 2021)

The par amet eadsdre esti mated by an iterative p
depend on st &eng¢anlgl vealleuneesnt s are set equal to zer
of three phasesy], (dlipaefst (@3t iecm, onfpijae@pipod ( 3)
esti matg,i grijaoceff. Theref ore, in each phase, one set of
resti mgpbeoeg) ( given current values for the other t
to the correct distributiamamedtereachihhot tkehbthnqg
as NGi bbs,whainbpbllionnggdss t o MCHMe&a lag cerai toffms and goes ba
wor k of a@dmana(nl 9 8&h)o used it to study i mage proc
technique mainly BMedr i inndihree ctalsye gdner ating ran

mar ginal distribution witholuCashedviian g tGoe ocraglec, u |l1a9t9e
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Fotrhe pfhiarssetl t(asipsudyei s di stribut amdeamrenquadly two tthl
average of tabhevhetascennddirviixded ubayl tthoe number of
A new estfti madrerawh from tlhameadi segubbut oonhwi méan o
bet as aacdo wairtihance$ (m&iawti oo tli nS o fl thvhaer es,p ¢Ra0s2dl ) ( 2 )
based on existing es¢t,i matnew @fsditi $madth aotna Sfoarmwch an i
Wi shart di stribution, wthd tcihs tiisc su saesd tihne Baoyng suigaan
covariance matrix of a mu(Bodaai at et nad mal 2dil1$t
SoftwarelnBeé2phasduppdated betas are estimated ba
esti magfaems@.ofRori s pouhposeedur Eetorf o-denbet RINgsr i t hm
(MHA) is wused, which is a Markov chain( @Gleitho& t o
Greenberg, 1995; SawtSSoctksSofvtewadraws2021) he betas
a better fit of the model toitlkee,datha wmodiel e

further i mproved)

TeMHA in the HB modealneiws sesewltit dbfead mfsafi ane d
each responte(nfthb eitnad itosl rda mptl o ykeednot e t he prior iter
of i ndpaxtdrgtdihen,a t ent ati ve valuei Bo0cr, e hleeesd g ad stdi
ag$ (fdbet adneand adaalkoadéhnmptoviement over the previ
Theccaept ahcaest hsfubsequent estimate depends on its
or , in cases of i#dfaseidordietcy ,si & n p rad lraamhieldrivser ect or
extractregpresenting di fnfeearne ndciesst rfirbounh i@ nzewid h a ¢
scal ed, bsyettifngQThaata's | ikelli hoddp &wbrstbhe®t h
assestsherdkough the logit model's formul a, calcul at i
the |l ogit rmaumat iagngrfegrati ng these prgbaanbdi, i ties

respec(tdavetloyoot h Software, 2021)

After vtahmeeed ati ve density off tamed bet detdéesinr héd
based on current paarnadhehiech ea¢i masepri ors in Bay
These densities aap@refespedtioehsy. The relative

poirntgi ven by the f(oSawtwiontgh fSoorfmtunaar e, 2021)
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'Y'Qdd)‘@'@én'%@)’agr L O 1 1 )
Which | eads to the calculation of the ratio:
. nQ

' hao 43

WithimBayksesian appréacihe posterior probabili
estimatersd are determined by multiplying the | il
probabr laintdi,escorresponding to tthanfar amstperctevei |
are proportional to these estimates' l i keli hoods

posterior pt oabnddb,i Igitvieens cour r emtn easntdi metee «d ad fa , gul

t heccept aln@aes dfhe new beta estimate. I ffrisis gre:
pref droredts higher or equal posteriori mrasbabil it
| ower posteri ofr,ipdeldiandadml y haawictenptai npgp obabi | it

t ol awt oot h Softwar e, 2021)

I n deciding to accept a new beta estimate, bo

current plpamthaerteerasssebdsHddtttteornga higher relative o

an estfiatrdhtee advantage. l gnoring densities would

ma X isirm g I i kelsihmioldasr eot iimddio ewe diemmgd or por ating den:
accoudmtrs vari atio-heveh dhet hi pheron across iterat
di fferences i n est ¢ cnasRhisevysee bwdrai ati ons reveal i nf

i ndi wsipdeucailf i ¢ r andtogeawebrrstgfdazwt d mt h Soft war e, 2021

Rossi, 1999; Allenby, et al., 2005)

The sofStwéamnouestehsadapti ve al gpoumpihmg f dGos tt hieleut i o
di fferen@e avendtngr for anfhaouapgt &nB8O . r Btar ti ng wit
of 0.1, the jaunbpasseidzdeon t he acicepéasuocei ngteowvVergg
efficiency by modifying the jump si zeA tjounkpeienpg t h

rate be2werdd 0i s al so tshlej g @ { tBeadvti®@mmt h Soft ware, 2C
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The first sequence of the hhmeeiopdrasteison s wrmat

convergence is ascertafumuedhernnumersecond eplads @n s
carrigdatoutht set ameé ual dr aws obe e r gaancthhoen nedsi tvii ndautael s
offanflare saved. The pawhtlst Wableuteass )o ff otrfaee awell li nald v i

offandl, are calculated by odvédwmegl ngsthbasehaeackbee
(Sawt 8of hwar e, ThGX1l)rheddanvser age) point estimates

iterationsaarwekbreas$s edari ances and covariances of

For further detamndseosnpmadcedimrasve Apgprendi x 1 of
the technical paper for the HB est2m2aiHameon CBC
random dyfarwemod mul ti vari ataedhot sidaekcyodm psotsri$thbi uotni of no

are presented for the first iteration sequence.

2.3Servitiasattihen gui ding framework for the survey

The DCE survei i thhisedt loems a -sneordveil c ef,obru npdrl ced
especially for ener giyGraanhds lut 120 1t3y; cGrngphasnlil 8& sVel a
approach i s baseds eornv itthies athvinacrie psapwys that adding s
product of ferings adds value for the,anus ttohnmuesr , i
i ncr etaltemcsonomi ¢ success of( Mahned esrumpepriviee r& ToR a dfai,r nl 9
initial u n dseerrsvtiatnvdsisantgi @anfi ved from investigations
and how they combine tamgmndilkl eo)Sestevc tis csdasg.ti bnf{ oon
the shimfnudbtcturing firmbés product portfolio tov
service OVdmrdeéemmer we &. AR a dcheonuugnbeOr8a8ys ot her defini
servitwemaei smbsequently sdéevVveél dpeddlaingernéwmiétd ly t he
definition o&danRadhnae(f @8 8ee del i vbearsye do fs eprrvoidcuecst c a
stated as a universal feature (Bainestker aflore 20
be preséngéd bh the basic consideration that comp
or additional product component Bukkoert,heZ 0 4cor@l i
Kal |l enberWwe wWiOlOI3)ehabbeaderpvictiiosfattienf urther cour

thewi shhe di fferent applications.



Mu I8 18

GrahHl0L3)ed the comanaptr ndemBvaed@l 98 ®d)Y devel opi ng
abusi ntewusst omer séBRC)apmntoanh for energy and util
groups different components around the core comn
etc.): physical product s,,ande el d@@rekmolwl & dyYel amuw
201.4)Based on a case study approach, the researct
the core commodity wiAddisteiroritecdel yogoompmongemttssp hy si ¢ @
product s, knowl edger, visug@)ponde ome sbpacft i ve consume

(Grahsl & Velamuri, 2014)

For the survey s@6rtalpéD6 &3, higsnatl2y@sBiiss of Ger man
Austrian enewgy oxpamndediswi ¢ hal dewhki ¢ l|ms H eochggh o
l'ist of product and sergpeakbhffecosnwiumbrnet bet G
totadout 200 products and services have been 1is
components of$et nwietfirsaanregwonr K. The mapping of the p

the component s dofs ptl aBeehitod el

Tab2e Classification of products and services exa

StageComponerMar ket offerings of energy |

1 Commodi tEl ectricitwat eas, heat,

2 Service Contractual time, notice pet
generation source (e.g gr e«
tariffs, financing for decer
bundles (electricity and gat
heating

3 Product Metering devices, storage s)
phone, recharge -mopbrastyuycs!
mobility), smart whiteware,
devices, media streaming sul
PVgeneration, LED | ight bulb
tel ecommunication and mobil ¢
ther mostat s, i nternet contr e

3 Knowl ed(Operation models for maintet
renewabl es, energy performat
restocattnemrl ling, energy eff

3 Support Service hotline (call centr ¢
efficiency consulting, movi:t
pedrmeesrupport, c,emmumiotbrideg t
switching service (for new ¢

3 SekErvi (Online customer portal, mobi
tips based on consumpti osat i (
app with |Iist of public chat
notification to provider, ot

Source: Own data collection and aggregation
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Based on these different products and service

attributes and attribute |l evels, which we discuss
I n this discussion, we very much pfrodwsdd bamdtl heg
servitisation is not very common in the industry

energy executives woul d-troeagrakredt aasp prreolaecvhant f or a

Bel ow, ewaborate on t he taotgtertihbeurt cew isdtehvye | eoxpamewntt i

andreserdturtrdeef i nement ofbatslkeet hentau sbtuamesr,. per specti

2.4Questionnaire devel opment

For prheecess of the survey dedstiogn oavn d htehea ppCBH

proposed by HeemDbertpeatldddi)ves gui dance for the se

1. Problem refinement

2.Stimuli raéftiememmentve(at denbufecaaieabhpflit eat i on
l evel identification)

3.Experiment al desiypre od nmEbeddeelrgast,p eocni f(i cati on |
vs intemadudiomge)experi ment size),
.Generation of experiment al design

.Attrablobetaot idoensi g nmacionl ueninfisead¢(es a€esi ons)
.Generation of choice sets

.Randseantii ocnh oifce set s

0 N o o b~

.Constiromnstofvey instrument

The problem refinesheptoflndhebesrmiswiztycbmageal s
been discussed in the previoustctmappa®gasr.efAiddor di

formupabbdemi nition is necessary ®©d her ¢ ®tsee aa chol i

2.4 .9ti0i mulii refthaeMERT for

The secpnidnstesi gins ngthiamuDJE f 0 i®fMemee nrtel evant
attributesstarch bobdebsleet, et Aatlt.r,i ba@®s) in a DC
guantitative, such as &aosdr,vioaoe qarald d(aktluBvjemd astudiceh
et al ..FoeOfihg identification of,6 ttyhpe caatltlryi bpurtiensara

secondarny a¢attl ected, which should also be ground
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(Szinay, et al ., 2 0 2 1F,0 rMaonugrh asnu, r veety eaal . @, v £2n0e0d®D G B t +
per stpieyiese., sacpmidmarnyBasadtablei t er at ur ed a(jsaeecondary
collected services and paodudtt s s dhraapttedrBeiveg y of f
suppl emented tdbisgfideskngebdarcdh ngnegdr oduct and se
of major energy and uti.l iWey upsredayv itchdarss d(ap raibmarey t de
draft of the attribhatswandamatedi boteséevel the

presenkieg@.n e

Attributes for energy
Contractual time 0,5 years 1 year 2 years

Billing and Monthly bill and Monthly bill and Monthly bill and I " " " l
communication communication is send by communication is send by E- communication is available
letter to the customer Mail to the customer through online portal

Electricity and change of Smart energy, Changing Flat energy, fixed amount per
€/kWh compared to status Green energy, fixed €/kWh €/kWh throughout the day month
quo Range of -5%/+5% Range of-15%/+10% Range of +15%
"— Hﬂn Smart Home tablet H““"
i : . 2 smart thermostats and device with real time consump-
t‘? ggg.r(;.;a;:’?x;cseiﬂg;?gd 5 light saving LED sensors for automatically tion information and home
to status quo light bulbs adjusting heat device controlling interface
Pot. energy saving 10% Pot. energy Saving 12% Pot. energy Saving 15%
Availability of service Service paint, Call Center, " Online portal, I " " " l
infrastructure and request Travel time 1,5 hours 10 minutes waiting line no waiting or travel time
fulfillment time 10 am to 6 pm, Mo - Fri, 8 am to 8 pm, Mo - Sat, 24/7,
immediate request fulfilment request fulfilment 12 to 24h request fulfillment within 36h

Additional monthly charge
to electricity bill ‘ HE ‘ ‘ 1099 € ‘ ‘ 14,50 € ‘ ‘ 1995 €

Process: Software resources for digital representation | Infrastructure: Connection of the computing systems

Data & Knowledge : Digital representation of persons/production factors | Computing: Collaborating computation platforms.

Fig@reFirst draft of atstributes and attribute | ev

Based on thiwe ifndrttihadr drreawdr ked the attribute
on further prim@uy €@atasrweaeadomly. components that
techndlrodgweh assumed ttomdbsetheommonustomers. The chec
was showd evel temergy induaklTyr yEEQecuCMes ¢al es t
|l eader s, etc. ), who were asked whatr emracatisedt and

relevant for a omesumereeorddleotisngof thEi gBreey ar e
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Unterstiitzung Forschungsvorhaben
“Einfluss der Digitalisierung auf die
Energiewirtschaft”

FigdreFocus gr-enmprgyrveyustry executives
Based on this feedback, a second ,drwHitchofi st h
presenFeduiBaui | dhnghe fseuegdgbeasctke oesi mi nated some at

ti meandosocrecepeofi odnergyyedndramesi bt

we | |

Attribute Levels

Fi g d)raees resw adatdterdsbgt €@ e h e vFeidgrdrse i n

Attributes for energy
services

I

Access to billing and

Communication send via mail

Bills and advertisements/ product information are

Bills and advertisements/ product information ‘

are send via E-mail

Notice-period All the presented products have the same contraction and notice period. All tariffs are 100% green energy generated. The are no tariffs that are cheaper or in
other ways more advantageous that the presented.
Source-of

Access to bills and product information through

an online portal

Fixed Price per kWh — Variable-prices-perkWh Flat rate price per month — | | Flat rate price for contractual Prices depending on
Pricing prices are defined for the depending on market prices no dependence on time — no dependence on individual consumption
contractual time fe-g—EEX) consumption consumption profile/behavior
Prices are itemized within Prices are made available Prices are send to customer | Prices are constantly made Prices are made available
Price communication the initial contract o hodec - autiirate via E-Mail on a daily base available through an online through automated inbound
documents information) for the next day portal hotline

Additional devices
included in the contract

[ | =S

[+

Device with real time
or ion information and
home controlling interface

Tablet device
(incl.fexcl. data plan)

TV-Gaming device

Availability of service

Call Center, 10 minutes waiting line, 8 am to

Online portal, no waiting or travel time

Chatbot, no waiting time 24/7,

Chat agents, 10 minutes

infrastructure 8 pm, Mo - Sat, request fulfilment 12 to 24h 2417, request fulfillment within 36h fulfilment forstandard requests waiting line, no opening ours
T ‘ 600€ | 10,99 € 1450 € 19.95€
Fi gdr eSecond draft of atsributes and attri
Even though the enedglyeexxeatuti iviest eanar &
energy offer in general, we excluded tahse tchoent r ac
research objective of this t htehseimp affdicgiisteiss aotni otnh ec
product and service bundVeedeicndttiastpeeacetr goyf sheawvior

attri

di ffer avatsi ptoisen bl e

real energy

and

betleath®vieé

of f eirti ngas

wa s

attr stba tkee d pe vtahhed st uhruvse vt h e

cogma

dtec ilgmedi gitallypenmnimamceadus e
mo r e hii gmhd ryt arotr rtefcan rlegpwviers
iFop o sa widhvee en u mber sof

hdagyeakhgafgememn
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et al ., 200 9%romenbskewe retcldbhchdd 20

highly ire@igievanteommuni c &titi @nhlvyi emalhod ehp nekces

per bWisked on real,amarmnmkedtst meibddsaisbut es that we (
di fferentiate very well wwhihod esspsicdn ¢ b elttidgeat thde g i t
bul bs andThenadjrssted choice set was =sbh5o)wn whoo p o s
were asked to evalwuate the second draft choice
perspective. T-Quesstsidoom@nndge @ rtehe component group
product 6, as sever al energy eexecmpowverst hsaaeg nmeaw

ScreenshoseconhdtBurvey

Ergbdespl ayed i

[t an

ot X

Possible additional products or services included in the
energy contract

Fi gbr eSur vey peustpemdri ve

The

the cu

combined evaluation of the addeéeittilbamal bpro

stomers ori $shehpwoffadEewniahs
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Tab3e Evaluation of relevance of additional produ
Additional product or Share of answer ite
6highd and o6very hi
rel evance)
Customers Professio
(n=55) (n=17)
Smart thermostats and 13.1 47.0
automatically adjustin
Tree pfantedch contrac 13.1 -
Robotic/connected vacu 10. 4 -
Tablet device (excl. d ¢ -
Connected LED Iight ©bu € 11.7
Donation for environme € -
organisati on
Donatfi@emsheal th organi 8. 1E€ -
Video stream service s 7. 27 -
E-bi be ot her electronic 6. 3¢ -
Smar t wart cfhi t ness track 4. 5¢E -
TV gaming device (e.g. 3.61 -
Tablet device (incl. d 2. 72¢ -
Data storage service s 2. 27 -
Dropbox)
Smart domerol |l ing inte 0.0C 64. 7
Donatfi@mscdragdriysati on 0.0C -

SourAwthowndsabysis

Based on the evalwuation by executives and th
perceived attributes and ianhei bunal | ehelisewersi O

surveys were the foundation for creatinghe real

preferences and wutilities of the respondents dep
(Lancaster, 1966; HEaemme, tBO0@QAX tri butes and attr
real i sti c tabnhde rted peivca.nt

Nevertheless, the | evef fss shmanh gl( Hed il sohwerdi,to eestt raal
2005)A wfédddappens when respondents give up some
anot(hrRatcl i ffe & LoAbgworthf 2B80@MmR) attributes have
they seem mo¢t¥anmpoet.aati.mpl2e0r2 1desi gns have fewer

burden on respondents and helping identify which
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hand, more complex designs, with more level s, of

better at showing how attrip¥Yaeg, tetadel of f2@B4a) n:=

As previously discussed,i stuamdas derceomgy asd ured

renewabl e, fossil, or nuclear), cofaractxdludeido
from the choice set. By omitting si mmingr t oo mturra «
gener al hypot hesi s, the design avoids wunnecessar
anal ysi s. Respondents were informed that they co

in the hypothetical purchasimigbhpreseiss tmE ¢hai c

these choices. Tiées talpermoiackh ofi néxnél udi ng rel evar
(Hensher, et a-7¥ 4) SA hQcteh etghigésmarr3i |y i nvestigates
electricddryvisugpdwndl es, particularly the i mpact
|l oyalty, the design decision is methodologically
contract cooplodh e mtasy e wresul t ed i n an unmanageahb
combinations, complicating the model while offeri
For ourtttesiegmwas one major divergence-in the
survey evaluation results. Af ter di scussing the
field of hybrid value generati on, wien dteecd dl eap tniort ¢
to pmart electricity plugs into the choice set.
smart plugs are perceived to be useful in the ca:

identification of possi bl e syamdckdigteitviec Iriedkaage nwi

bundl e.

The definition offevidsle bpsiede oamt tmrairtkwette pri ces
smart plug versiomsnoand | gi § @lea W« al uaul badtui ooonmf o r
apartment, tot al costs fdr moetteyi d®@s ¢ @dluc uldaetve

alternative with no. athetfiiomal VareifFamgds eccamedbe se
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+ On-/Off-Programs e.g. based on daytime or days
‘ Manually Adjustable
¢ electricity plugs Ve
L}
«  On-/Off-Programs e.g. based on daytime or days
= Connection to switches or other devices within a closed in-house
Connected Plugs Lol 10,00 €
»
«  On-/Off-Programms e.g. based on daytime or days
. * Remote Control via smart phone app from the outside
Lo Smart Plugs incl. App « Open connectionto other home steering systems 30,00 €
y + Measurementof consumption
+  On-/Off-Programs e.g. based on daytime or days
~ + Remote Control via smart phone app from the outside
Smart plug adapter incl. + Open connectionto other home steering systems
\ smartphone app and - Measurementof consumption 80,00 €
1 ™ algorithm «  Automatization programming (“If this than that”)
7 + Consumption pattern analysis e.g. based on tariff information,
N location or behavior
Fi géreElectricity plugs that are used for the att
The final design of fTlad4. e hWei cael ssoe ti nicsl usdheodw nt hie
the variables thatutwet e et ieasing. througho
Tabd4:e Attributes included in the DCE
AttribuiVariable Attribute Level
Source (PRI CECAL § Fixed PriderperskW@Wne del
cal cul at contractual ti me
k Wh .
PRI CECAL § Changing pri cesdebfaisneedd opr
di fferent prices on week
PRI CECAL Y Decreasing prices peank)\
increase oirowercalelaseonsu
Price (default § Prices serde wittehmin t he |
communi documeanntdsi,| | s are sent
and acc: ) )
bill s PRI CEMAI ¢ Pricemoanhtdly bills are ¢
PRI CEPOR ¢ Prices and monthly bill:s
online portal (login nec
PRI CEAPP ¢ Prices and monthly bila s
mobile app
Service (default ¢ Call centre
infrast.! i
SERVEMAI 9 Emai |
SERVCHAT 9 Chat agent (also video ¢
SERVEAPP 9 Message seraisma rwtaphd me
DEVI CEO T No electric plug adapter
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AttribuiVari able Attribute Level

Additi ol DEVI CE1 T Manually adjustable el ec
device
includeDEVICE2 f Local connected electric
contracipgvi CE3 § Smart plugnatapsem@rtphor
DEVI CE4 T Smart plug adapter ,amal
al gorithm
Additi oiICHARGE T 0.00
charge 1 ;
monthly T 4.99 4
rat e
1T 9.99 4
T 14.99 1
T 19.99 1
1T 24.99 1

SourAwthownasabysis

With thiwe sembpned the structuwveé troddiarndead fr o
the requirements of a DCE setup. An illustration

ma dies pr eipfeingerde 7.

Servitization model for utilities’ Attributes within the DCE model
. Impact for the DCE setup
Commodity Every uilty Electricity = Commodity and service components of
Core ‘4 uct utility products with little direct impacton
[ consists of a digitization
commodity and Regarding the DCE, with every
Service a service Source of Source of | Contract Notice additional attribute, the number of choice

component working price generation | durance period combinations increases
calculation per .
KWh Therefore, for all choice cards there will
be the same commodity (electricity), the
same source of generation, the same
contract and notice period as well as the
same basic rate

Concerning the source

Altached Senvices

Additional device

1 of generation, it
In addition to willbe stated in the DCE, that all
No attribute included in the DCE mode! sources are possible and can be

the commadity iy =
S [EarD) selected later — however all attributes

are available
?gﬂiﬁ Access to
product billing and price communication Additional comments.

consists of at = The selected attributes and their levels

- : eI = All attribute levels have a direct impact
Products that increase demand, consulting, of the maturity of digitization
support for usage and infrastructure for self = The overall digitization degree yields
support from the individual digitization scores

Source: 1: Grahsl (2013, p. 206)

FigdireAttri but e rdweistifiggsaanteemabnr k

| must be mehaiaothterdgbotfi®’s ce communication and
billsdo assrwelkle asfiimsteadtaofebdbaving two attribut
|l evedchwe decided to have a survey design that ha
ceacheb®ormdf or being presented within the alternati
I n ad,dietiwsned a defaupri cat toimmueeaaiddolrdenr vi c e

infrasdé-rpoatureoenthatomdefl @wmalstt cont reaxcitb deso mphemrsent
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two items withihhea hreeaddres nfadr veepsi.actdiecalsi nat ar e:
attributes are presented as 6jointd levels (A, (4
to analyse the individual utility share of the ¢
want to identify i nsteecroancdt i @omp leifcfaetcitosn ionf tthhei s t h

deter mi nealdowi kthowhet her t he per c@&0i vwed hwet iclointby n(ad h
ofe.g. (A+B+C) ia tbmbsameias oh (A+C+D). Thus, a
safer approach was chosen.,ofmdryt haerlmomnie,e dwintuhmbjeai |
combinatsi possible. | f we usaptrkes emitreagphotsegaightioa c h,

combinations (example for service infrastructure)

.Catelntr e
.Catelnt+HEemai |
.CatelntH#ckbat
.Catelnt+vapp

. Catelnt+eematrich at
.Catelnt+ckatapp

. Catelnt+eematiap p

. Catelnt+eematich atap p

0O ~NO UL WN P

2.4 .Bxperi ment al design considerations

Having identified the alternatives, attribut e
attr-if buéek ilnabtehles,t hir degt i 0Oddfp pHeonascartirmyg a DCE,
decisions regarding the designFooi sbep wrspebds emu st

understanding of t he behavioural -makpagt Pr et es s ¢

considering the statistical characteristics of tF
out come, it is often found that t tug sa v aialta bclaen db
explored. One of these designs is a full factori a

treat ment combinati{éleashee, eptimat ate@005)

A full factoatitarl-i @lwesk gmo milsi @dethieanas | g LAf i ned
where L isof lea,efwsinibete number of attributes. For
resul®3 i*n N * 2 * 2=5, R2606. 2The 2f #1115 c¢alébcul ati on a

alternatives can be combined i A=33,ilr7s7 ,itm0 A.i fThea ebn,
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combinations with identical pairs3aye7 tleh@idse tiesd fr

divided by the number of possibilities (2) with
al ter naltii v ewsi. | | determine the total number of uni
0 0 o v o v v v m . .

- (S (\0C q () X(PC X(ppémlplmcn 12,

Ashdse treatment combinations would by far e:
conventions, we worked wi{(HMeashractieonal Ifta@&@&bi a
thesssured that there is a) no i mbal,aneeoof mbhe s
|l evel s are shown more than others) and b) no cori
|l eg.elA survey desyfgacttcraitali sbwmtotr daupdct s the mand

i mbal ance, no correl altHeonns)h e rs, c2a0 05%,thepo.r elhleSg)o n akr s

in faf¥dwxred orthogonal designs, where a single ve
used for al/l respondents, even though respondent s
di fferent guestionnaire versions (O0bloickrsdy .i Ort
measuring main effects and specific interactions

attributes have the same ny8haet coft hl So édttshaefrer 210

researchers prefer random designs where each re

qguestions (mai nloy WshdPdni wi sh eweld interviews). The
ter niealndame not chosen d@aremddlimtah o.dhn abldat 6 mamrd o md
desigsnl iigshtly | ess efficient than truly orthogon
designs can be more efficient in asymmetric desi
interactions, i ncluding those notureiey gthd ssiegln eads,
and neatpsaydhol ogi cal context as well as order ef
tasks acr oss( Saewtpontdre n3sft war e, 2017)

Fractional factori al designs have been tradi
produce orthogonal designs where the attributes
simplifying the estimation process. Tehre od derwiigres

set s, whisedt hmbghmti ve burden on respondents and
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fatigue. However, the orthogonality of these des
estimation process, which can (&®8sgkt &i Bl bemeed g ¢

The literature suggests moving towards stati
efficient designs, which maximise the information

mWTP, whi kiengnitnhenil oss of orthogobha®hé)dy KaHnbaenar
(20maNve shown that these designs can provide mor
with smaller sample sizes. However, the construc
iterative processes and may require priaer knowl

chall enging to obtain.

A neutrabomiptia)sn npot i mbluadddi clehidse smagknes our
research a o6forcddhahoi& 686 mompidos cd2ddvaln)page of ar
optisesnthe potmedatadaldtlod context where individuals
tmake a (CHPoiircaey, eRuratlher Adir2de)r 4 therteh astu guohecsetrst ai nt
in choices is sednsaosmborsttrieast amam,d tchuwet atvaakdsabi
preference share away from the choices that are
scené&dbhar & Si man Nen,er avthG dneeassp, 0 rccheorots ® 9d u h o
data regarding p r eoff efarsepnrcoevsi Meerdd Q wsg rardees pondent s ar
customer snextdvalfave an enfeorrgyo ucnoenctersaecitdedt he go wi
0f orcheod ce 6 .s ¢ en & fies a¢t a3vedi d not iarcdware @moiad & efr
t he r esptoondsetnatys wi t h t heithvexulsd i mgv ec omdeormmtcrtqg darse
and would hawvef madlet it o c oBrepcaarues ep roeff etrheenscee sdesi gn
this experiment al destilgamt marye | diafdf ¢ e otessfuddsa it ot
real .Wwowéder , it caanbeptr gbleidsr hnhoatt vreel evant f or
retail electricity pricing as it can be convinci:
chooasmryontractThat apprcoamplartadl!| et her studies on
preferences -nmakdi ndge,civwvheorne t he experi ment al desi gn

choi ce (dehsairgnd Si manson, 2003)
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2.4.@neration of the experimental design

The nex-t st aget isa(l2l06@abgherri ment al design pr oc¢
generation of the experAmeax@mér idmern tganl (dBd aigen 4i)s
generating the choice sets that are presented to

design, ¢$bme easpheactt sneed t oacbceoUPatki nmyi,ntead al ., 20

(1%he analytical model specification,
(2¢onsideratmannoédrbeagdlgyser acti on effects,
(3labeldothegdesi gn

(4Number of choice tasks andarmd ocking options to

(59y pe of design of the choice matri x

Thanal yti cadsenbdfedrs t GLsmd&&dsHdBe esti mati on f o
third application. We preseoftleaelsd hmodeleorien i chaé
chapters and wil/l i ntr odfuotrbiert chievrigdsueaair tihc a@pp loiac &

throughout the thesis.

I n the f ol Wwesvedtuatgh es taapgpef o we hwa n to nthog iam ael fyfseect s
ornn f weentunooverteracti.dmeefefseéectmati on of main eff e
only shows the preference estimates for the prese
it does not show whether there are moderating or
attributes,| ymdrfe omree@itde i bute | evel iimpacts the g
(6twaey nt er adMaii anedfects reveal how attribute | eve
whi |l e I nteraction effepthist sbdbwttiwbe ocomoirreedatit r i
prefef(édleasher, eAs awe ,wi2l0l05)nvestigate the effect
the attributes and attribute | evselitthaompbitedh ® ws é@mond
sect2i.oonwhere we el abosat gegmndtichdee s pfear fe.ddhte appl i
deci gioon nchuereacti on effects s alestosatlh@05)i fth

experimental design process.
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Labelling ofl n he I|debselglned setup, the presente
(e.tg.aveblyl ithrgai n or by <car) . § h & s a fatl d idbastaefdor t he
alter.aFat i vastance, certain attributes might only
specific to car travel. This approach contrasts

are genetrriacv eiieltign g rTaian nl 29r and must share the sal
alternatives. Thus, i ni s sleanbteilalle dt oe xipreaa rmenrt gt ei
parameters into the experimental design. Conver s
specific parameters do not appl(yHe ntstheeyr , aree¢ anmi.t,t
Szinay, et &br,the@1paedanl abell ed setup, as we

ener gy ptrhoadtucrtess y on the same attributes and attr

Number of choice tasks:OamddlIsoghi ngcdqdiean 12
tasksvepgeri on (each with 4woedl coembaniate oasttiobecthe
one O0fixed taskd that -temel stembfntheé os(aOmemmea,at t i b
2014dhe folFligwisrapwhe relevant interface of the 1t

design.

Question Text | Afmbutes| Design | Fomat | Merged Rows | Skip Logic

Random Tasks 12

Fixed Tasks 1| Fixed Task Designs...
Concepts per Task 2| (excluding None Option)
None Option Do Not Include
Random Task Generation Method | Balanced Overlap
Additional Setfings.
Generate Design. Test Design... Import / Export Design. .
e Rename Advanced Preview oK Cancel

Fi g8reChoice design Seftttwanrges ( Sawt oot h
Théixed task is not usedi ked wvaski refessi mat |

choice that ever yn r &bktproinbduetnets iasnga haetvidreifbi unteed lienv eelx
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i s b gSuagnt eosott end fdoirr eccotnljyoi nt i

by t

n

b et hneesei ®a vt tsot ht he s

i h8dwtdd mmtgh a$S d fisvowahr gas, ahsekOa 4 ¥ d

he wuti

in their, estimation
T Enables identification and removal of inconsi st
T Can be used fogpeadirfeicda presduimtg confi gaméti ons u.
1T Can be used for testing the @&cagur avhy nofi t marsk ente
comparn é fmodaMNLQLLCEC or, KHBjustment of the scale
prerequisite
The structure of the fixed tRisk@Wsedecndedis

not to use any extreme attni Buteagembiehapi wns$ hbum
tradfef possibilities.
. CBC Fixed Choice Task Designs

Fixed Choice Task | CBC_Fixed] v

Concept #1 Concept #2

1. P- source of cale 1. fixed price « |2. pre def plan ~

2. Al - via email 1. yes v |1 yes v

3. A2- online portal 2 ne [v]|2 mo v

4. A3 - mobile app 1. yes [v] 1. yes El

5. 51- email 2 no |1 yes v

6. 52- chat agent 2. no v |1 yes ]

7. S3- message service 2 no 1] 2. ne El

8. T - socket 3. local «|3. local v

9. C- price 2,488 v |5 1389 v

[ ok | cancel |

Fig@reFi xed choice task design (Sawtooth Software
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Using the software Sawtosstdh,orwédogobatedbai gmnde
(6Bal anced Over seadp &)e gtalwaltfy nigsg deemtciymi( bal anced appe:
single attribute | evaway rwe die micbtah ea ndceesdi ganp)p eaanrda n ¢
combined attmMhhst eaplpewvwalch. i s a compromi se betw
ort hogoaalpil teg enfer at i on) and some degree of over
combinaramdom {i stribution) to capture and esti maf
effects withGmr zadre &oQ@rem& )T h2e0 OrOasa dpopmin 60f t he choi c

refers to stagte&@xpear Heasthalr 28D§h process

We decided t o stptlwsta mphbet sseuarcVt@ §ni isffeha rt h,ati n
toftwel i ncluded 800 respondent sblionc(kssur veyr veysi %es
di fferent alterTawuiewehq dindckawokhks.choice tasks w
respondentSampbeeli agammwmlineAnd exampl e of a choice t
survey isTabh®évhei hnterface for FhguWwWét lbpsbsi eaho
demographic gquessame nfsorwetTheee tghremweprsa.t i on of t he cho

to stage 6et Baldxpeheément al (2@85)Q3n process

Tab3%e Example of a choice task used in the survey
Al ternatiwv Alternatiwv
Source of pr Changing priceFixed pridprpe
calcul ation praeefined planare defined fo
contractual ti
Price communeq Via mai l T Vimai |l
and access tqgyjia email 1 Via email
T Through an rf Through smart
9 Through smart Mmobile app
mobile app
Service infrq cCcall centre T Cal |l centre
T Message seravifY Message serai
smartphone af smartphone afg
Additional d Manually adjusSmart plug ada
i ncluded in plug adapter smartphoard app
contract al gorithm
Additional ¢ 4.99 1 0.00
the monthly

SourAwthownasabysi s
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Questionnaire Versions Test Design includes one-way and two-way frequencies. Select additional reports below.

400
. Advanced Test (Simulated Data, Logit Efficiency Test, and D-Efficiency)

Design Seed —
43 Respondents 400
Attribute Randomization 2

None X tting Specify Effects...
Concept Sorting [J Legacy OLS Efficiency Test

None

~ Test Cancel

Show Levels of First Attribute no More than Once per Task

[Affect? Complete Enumeration and Shortcut methods when prohibitions are
inuse.)

Partial-Profile Design
[] Apply Partial-Profile Design

Attnbutes to Show

OK Cancel

Fi gd©e Deseitgtni ngesstan(dSawt oot h Software)

Theot al populhaotuisem ol ds t hat need to make dec
supply canGeaioshenryy muc h ntumebeframet al househol ds i
whicbuisambbolly. Bi | I DESTATI S, FOx24)he calculation of

sampslieweassumedconfidence intermamstandai®w amd oa md

With these, tphai aamanadr ssmount of i3&5% dmaa & wr ehmevret
a confidence | evel of 95% that the re@%awtad awwteh i s
Software, hBoR2#4paebdi ol | wespd!| it s ampalsnee awapnrtoeadc ht,o
investigate tbHleé wealbatpiopmuidtlaitywaosn sit mp aratkeentsur e t hat
of the samples could standsomati s igowti gfasseencef
bet ween the texoousladmpkleeesp, omn wor ki ng with the samp
al soggestOegdnehBh 9 1TOh)er ef or e, ntuhmbemi nempbndent s, acco

the sample size cal clud2a.t ifomr acbhonvwee niweorud ed ibsesues,

Based omnnti mal sampl ensmbkzer (af003¢t t tihleut es (5),

of atteveB®e, the number of choice tasks ,(12), t
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as welktheasplit sampweu sag pdtelsagm (t2)st Sawowioddd by

(Sawtooth Softtavatrest 2ZdOWRrdadesi gn

Sawt oot hds test ,amengant ,poaqgdommdasnear d errors f

parameWremwe refesestantdaed errionr st bardeepsoirgtned we ar e

di scuswoiefidgi ci endereisvteidnaftreem t he | oqinsdteircd hWieem@r es s
DCEIn contraentexn bhecalculating the initial sam
error of at |l east N5% for the estimated proportic
probabilityfofa pal ¢ ¢Thuibsari so pa icoehmnscend sduertveerymi nat i c
how accurate the estimation of a proportion in th

of standard error serve deb®lfesi gmi P er poos eesn s utrhee
par ameter (coefficient) estimati on within t he S
behaviour, and the second (samppeesi gednisfiptepd

at the aggregate | ev)®l (respondent s choices

For the tadset sdéswamnge Simulates "dummy" respon
t het andard errors (derived fram ael bgafftiici eargy e
metric for the ekhperiementasesieai gaogi stic regress
simul at ed coefficients and their corresponding
(Sawtooth Sof.Twer key2@2a4pose of this simulation

(or precipgelpyw)sedhelesi gn can estimate the param

respondents expected, the number of attributes
respondent completes and the model specification
procedurande®ens (i .e., 6dummyd) respondent answer s,
6trued effect sizes. Il nstead, it artificially a
preferences, all owing the software to cnalanul at e
average or theoretical sense. T h enrdei fcqantieee n ttihael r e

pr eci potohex t sagni foEanhbe colehfefyeftli eat show precisely

2Seappermsdilx
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ould estimate each parameter if the true prefere
eneration process. Wit hwourtl dk)n ocwoi enfgf itchiee mtc tvuaall u g sr
rrorsreammdet her an attribute | evel ds,o0af febbwis

recise the estimates might be i(fSawteo catth r3S dfuttvea

024a)

Aninterpoétabprmal st ancdceaeraddiedpygoud ¢ hveouradgni t ude
he corresponding coefficientewvrmdmuesf Bob3T7Thstval
ubstanti al if the coefficient value is 0.02, in
he estimate. Conversely, the same standard error

is 0.7, signifyiwgrareltapOvmee ena®@23)y | o

To assess the significance and practical i mp e
ul e of thumb -viasl wueo ocfo naspipdreorx iamdat el y 2, which cor
hat the effect is dalfderiesntcdlr ouwd fztetwrlhbe adldhéeethfei ¢ iad
its standard error. For example, a standard err o
i el dalaue Tbhifs29gs%esonfidence about an efFerct bein
havte t Bkp(0. 1) [/ [ Ex]p£f 05&h) isié@hpe( O(MNOL equati on for
hat an alternative with 0.1 wutils would get if i
. 0. The rat-bd. of ,62. 8h1 100 increase in share. S
rror of O0.05 gives us 95% confidence for effect s

product (&rtmer,n a&t0i2Vse

While a standard error of 0.05 is often con
recision, achieving a standard error of 0.025 w
5% confidence could be established feor aethaatge t
f practical significahlter efsotrbadeenghdes i g m ves mhankets
i mul ated dat a, the absolute size of any report
i mul ati on wonroltd trheel arteiaolnshi p. The tool 6s objecti

well the design can meuwtsaeirleedelf § eirfe ntclepsa mtiat 8 eri e



Mulllo7

Therefloeestandard error reported in the test is o

is I'ikely to be, given a cer t(®DirmenumB®e&rs)of respor

Theut coafest he test FRiaghdrbeen soeuern cianse, the | evel
t hrleev el attributes (PRI CECAL, PRI CE_, SERV_) all
and 0.025-1l eVhak &tveibute (DEVICE) has standard e
Weare able hogbbsesvanddaBEYd| @Bracahst r | butk appears
fewer times in thetdchegi gant ttrRiebguatriedoiringty ltéh.e resul t s
desijtgne suggested guidelingsanfdrmond ®Rawtoost lwidrhe nt ke
should be roughly equivalent and that standard er

about (Bawbooth Sof.tware, 2024a)

Logit Efficiencies

Using main effects only

Respondent Count

Label Std. Error
PRICECALC

PRICECALCO 0.0254
PRICECALC1 0.0255
PRICECALC2 0.0253
PRICEMAIL 0.0158
PRICEPORTAL 0.0156
PRICEAPP 0.0157
SERVEMAIL 0.0158
SERVCHAT 0.0158
SERVEAPP 0.0159
DEVICE

DEVICEO 0.0377
DEVICE1 0.0377
DEVICE2 0.0379
DEVICE3 0.0379
DEVICE4 0.0380
CHARGE

0 0.0429
"4,99 0.0426
"9,99 0.0429
"14,99 0.0430
"19,99 0.0429
"24,99 0.0431
A general guideline is to achieve standard errors of 0.05 or smaller for main effect utilities and
0.10 or smaller for interaction effects or alternative-specific effects.

The strength of design for this model is 1471.58554913637.

(The ratio of strengths of design for two designs reflects the D-Efficiency of one design relative to
the other.)

Figdne Results from test design
Based ompahawomply, the questi onunsaiinrge twhaes Sdaewted o

sof t wahecopy of the final |ist of survey questi on
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2. 5Admi ni stor otcieses of data coll ection

The DCE was conducted as an onTHe er esdiaftvieiyn g n

wasol |l ected with the help of a market research fi
on the final, gwhdsthi oinnncaliurdeed changeasprbdeessded on t h
carried etuetstt teo pernesur e t hat croeudedv antl | ecdesguad®irey
or pgiuleostt i onnaires for collecting empirical dat a
sciepecsepseci ally in théPoobpstex2Otd8B, sprve9e,; Hens he
256; Saunders, et al., 2019)

I't mdshte menti oned that the sample was al so c
deci-makefrosr electricity and was balanced for gend
ages of 18 to 69 following the represented age
respondents are part of the market research orga
t he i nformation provided, over 500, 000 panel | i s
rei mbursement from the organisatiem dforr ¢ hippo md e
(®800) for our -defsiimgend ,watsheprvweeb survey was Kkept
amount for each gender and age group was coll ect e

The survey was separ at,edeaomh oaddwde sspismpdndampsd
Based on the survey design, each respondent was
group. This means ,ahhtréespbotdbnsamphesracted with
and therefore, each task group consists of two r
demographicsqg@reap®Beians t(he &dppemndiexf ul |l alnidstt hef qu
choice tasks were the same f obrettwhted eg rsoaunppsl.e Tghreo uoy
was that both received some attitudinal questi ons

t

S

0

ddentiefyecheof these questions on preference.

As some of t heatattrtirb ubtuet elsevaenlds r equi,tkd s ome
ources of price calcul ationweredthahbhlintheeedaenti vpl

mouseovero6 description (short information when t

(or atteyfedit enearly all attswibtuhies tamel @hdairc dug et |
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before initiating the choice tasks, respondents |\
of all attributes. For each choice task, the resp
previous or | ater choice tasksomsidderh attdgeiaweesnpond e

alternatives.

Additional guestions were also introduced as
supposed to provide further information on the ge

towards rel evantgiits smeas,one. d.nnovation or buying

2.6Descriptive statistics of the survey

Tabberesents the different sample characteri
sampl es) and t hébbpoofmed deeantta theaatt t he characteri st
groups are homogeneously distributed, with no ma
800 participants, the gender distribB8t®bHa408 sl i
respondent sph.7Balf emahe 4 392 i med poahieth gnetsspjoondent pi c

a third option

The majority, 61. 3% of the respondentls (490
suggesting a predomi namgdd ¢ mo/grua fhifiud. tToh insi dtdrl een d
across both sample groupsabiulnidteyr socfo rti meg ftihred ignegnse

aggroups

I n terms of i ncome, t he | aa grelsatt wseeegnme2n,t 0 000f abn
2,999 0 monthly. Thi sofi ntdhiepatnae nmer, e 5t7Wa { 4b&l fi ndi

a household incomkei et ewt BaODO0OBollds asteady across

The empl oyment status across the samples shq¢
(48.9%,5 405 indivi-duméesémpreymantul Which is a trend
groups. The portion-tofmet hioss ealesnop |col yoesde Ipyarntat c hed

account B2af Dérthe tot al

When considering enreglgat eadn db & hi@mvoovibaurisosnp 6 A d en't

across both samples report having osnwdytacer,edwhihoeh r
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suggests a |l ow | evel of engagement in the energy
as an indication that the majority of the respor
mar ket . Hence, we assume t hat t he ruwemshhionsdedtlsy a|
experience or high interest.

We asked the respondehtsdesyhnéydfafgobtf ectwhvet h
they consi der tehceonsoegoiveaasd nryatoltearleiny e d -a sBhiss mealt f
reveals minor di ffer encWhsi | iee ttwheee np rtohpeo r ¢ a mml| eosf. r
Samplwhalonsi der themselves to be ecologically inc
2(85% in Sampd%e i h, Sample 2), those identifying a
slightly more pr e®%3%)encto npnarSamptlodya mMpRlenokst( hal f

the survey . Wampd%R r(edspondents) had no preference
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sampl e

roughly e

Tab6: e Sedceimrbogr aphics characteristics of the
Demographic category Sample Group 1 Sample Group 2 Total
Number % Number % Number %
Survey statistics Survey time (Mean) 00:18:11 00:18:26 00:18:18
Survey time (Median) 00:11:05 00:10:55 00:11:01
n Respondents 400 100.00% 400 100.00% 800 100.00%
Gender Male 213 53.25% 194 48.50% 407 50.87%
Female 187 46.75% 205 51.25% 392 49.00%
Diverse 0 0.00% 1 0.25% 1 0.13%
Age Under 30 90 22.50% 101 25.25% 191 23.88%
31-40 67 16.75% 76 19.00% 143  17.88%
41-50 84 21.00% 72 18.00% 156 19,50%
51-60 95 23.75% 96 24.00% 191 23.88%
61 and older 64 16.00% 55 13.75% 119 14.88%
Mean (age) 44.56 - 43.30 - 43.93 -
Household income Under 1,000 45 11.25% 37 9.25% 82 10.25%
1,000 - 1,999 85 21.25% 87 21.75% 172 21.50%
2,000 - 2,999 101 25.25% 101 25.25% 202 25.25%
3,000 - 3,999 67 16.75% 84 21.00% 151 18.88%
4,000 - 4,999 54 13.50% 47 11.75% 101 12.63%
5,000 - 5,999 35 8.75% 31 7.75% 66  8.25%
6,000 and more 13 3.25% 13 3.25% 26 3.25%
Employment Full time job 195 48.75% 210 52.50% 405 50.63%
Part time job 73 18.25% 65 16.25% 138 17.25%
currently unemployed 18  4.50% 19 4.75% 37 4.63%
Retired 64 16.00% 49 12.25% 113 14.13%
Househusband/wife 18  4.50% 21 5.25% 39 4.88%
Student 32  8.00% 36  9.00% 68  8.50%
Education Level 2nd School, no vocational training 11 2.75% 12 3.00% 23 2.88%
2nd School with vocational training 86 21.50% 95 23.75% 181 22.63%
University entrance qualification with vocational training 78 19.50% 62 15.50% 140 17.50%
High School, no university entrance qualification 59 14.75% 62 15.50% 121 15.13%
Uncompleted university studies 77 19.25% 82 20.50% 159 19.88%
Completed university studies 89 22.25% 87 21.75% 176 22.00%
Switching Behaviour never 139 34.75% 154 38.50% 293 36.63%
once 106 26.50% 91 22.75% 197 24.63%
twice 85 21.25% 75 18.75% 160 20.00%
three times 39  9.75% 39  9.75% 78  9.75%
four times or more 26 6.50% 29  7.25% 55  6.88%
no response 5 1.25% 12 3.00% 17 2.13%
Self assesment: Full ecological 8  2.00% 7 175% 15 1.88%
Ecologocal vs.
economical behviour Mostly ecological 45 11.25% 46 11.50% 91 11.38%
Slightly ecological 89 22.25% 67 16.75% 156 19.50%
Same share 180 45.00% 179 44.75% 359 44.88%
Slightly economical 47 11.75% 58 14.50% 105 13.13%
Mostly economical 28  7.00% 38  9.50% 66  8.25%
Full economical 3 0.75% 5 1.25% 8  1.00%
Self assesment: Instant purchase of services/products (First Mover) 33 8.25% 21 5.25% 54 6.75%
Innovation First Mover vs.
Late Follower Purchase after tests and user reviews are available 111 27.75% 117 29.25% 228 28.50%
Purchase products/services have proven useful 128 32.00% 130 32.50% 258 32.25%
Purchase only on discount 83 20.75% 76 19.00% 159 19.88%
Sticks with existing products until no choice left (Late Follower) 45 11.25% 56 14.00% 101 12.63%
Wit h r eafpiercat tmd aere o .lal sosweesrs nseenltf, a
of respondent s in each category has been
innovatiegl8@ respondents), 32.3% wait unt
gained a certain market maturity and have

found.
il ne\

proven
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third (32.5%, 260 respondents) of the respondent s

or service usage or needs incentives (discounts)

2. 7Specificrregmamdlingeeyl ated i ssues of the applic
thesi s

I nsthihesi s, we | everage the results of the D
utsi hg data from 800 respondents under varying sce
approaches. In the following chapters, we summar
relevant to these applicatiomBs, Weremplkoyiassphit
approach to examine varying respondent segment s
within the survey to generate cont ex4) ,efwfee atpp.l yl I
interaction effects to capture potenti al synerggi
attribute combinations that enhFaonrc et huet itlhiitryd baepypol
(Chapbtler we foll owWBedei mataindards oait2HMAwed; eine Sect i
appl yauxrn |li ary baesgrdé sosni eerst i mat i whi ckesovegasires ad

met hodaepobgundd cddi tiinon to the necessary structur al

2. 7.Remarrkesgar Apgmigi catAi ont udi nal items for activa
effects

The first application focuses on thewemwatt o
makepecuisaed ofnthedpdésa@adnpdepr odcthee.st for cpthhext ef
experi mentfadl |doewssi gthhe w20 @G h)f LPebfE2alelté wehlo. each
designed an approach for investi gpatsierdg omo mttd x tt ueal

measur es.

The hypotobhesius i nhgbati gati e asnipgd nei dsiticahvasfc e
secall ed tresat nlernetatenfeimad teerf ftexw t tsr e at nmeennet cst, i viinttieersa c
that take pprefbeépnce ehebiet ateahnjdfiafbfbetrieonncgeost wi t
the preferenkxea mglbiec igtrmtuipsn.t hat have beaege. gubject
clinical studdesont,wohrmtdmmel sample group receivi:i

the other one beimgnvéeticoate ol hgrefulfpecite of20hke) t
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For the investigati otnhteremat mamet hedi $ 0 Wwe amset he
situation in terms of making the respondents thi

digital. maturity

Typically, rel evant guestions such as attitu
survey in addition to the choice tasks. tbncl udi
validate stat(aBlatpermafngr eeld¢ dad t ydi2WHI2) measures refel
of i ndi vi dunalmiactrtoietcudndosmti wchiteos tlheeadpr ef er ences and

judment s of agent s regardi ng dAtftfietruednets cchaoni ciemsf |

deci-makhng processes, including the valuation of
and the overall behaviour in markets. Attitudes
the conceptewfand owhetbraneefundament al assumpt i ¢

consumecre ..c hTohhese assumptions help to predict how
prices and income affect the demdNmndhbosomaki Sunyd

200.7)

Thestruowtfurtehe attitudi malt & pteresateu dR ewst af r om
(20@a2d Li ele,0lw)i laé .(POLA 22, cpo.n s2t3rdu)ct Issepolniet osfampl es
with two attitudinal guestions and the other wit
taskse Leited®I116) | et both samples answerwetdeee att i

sampl e before the choice tasks and the other aft.e

The survépaet3tm! | ows t he apeptr.¢a2l0h6nf| bwwiebeg
both sample groups to interact with gheetsheame at
attitudpmeat ehietfeor e t hei rancdh otihcee steacsoknsd group sees
after the choFicgud@dslsliugsnmeantte.s t he structure of th

groups:
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Structure of survey for treatment group (DM1, n = 400)

Screening questions (area . . Survey and topic specific
code + household decisson Relative DM questions (rDM) questions Socio-demographic questions
maker)

Structure of survey for control group (DM2, n = 400)

Screening questions (area Survey and topic specific

code + household decisson Choice tasks 4 quesli:ns P Relative DM questions (fDM) | | Socio-demographic questions
maker)

Sequence of item blocks fo the survey

FigaRkeltem blocks of survey for the two sampl es

We call the firstsegromudp gDMupamDM2t. heDM is t he
@ gimaatlur Th ¢ 6 tdd gmmaatlur i ty receives particul ar at
Westermanf2 @i#hal .r esemracvhiedes evicoenpaewi & hathi gher
di gitals mastuwpreirtiyor perfor mance. They separate the
digital capabilities (e.g., strategy, technol og
experience) and | eadership capabilities (e.g., gc
pamit out that both areas need to be addwesssa for
the concept as an indideduak mEtaasdopmiom efiddagptl
t ec hnodod giae ssoefrfveiacieh gf ol | ow a def i n(i20i 108, fpvlooB )RO S ¢
perf oameygst emat ir@vliomwetrioaptiucr.e Fori tt hiis itrhposritsant t
use the coheepvafomeanviomessfand do not focus on t he
Hencwe ignore the aspects ofWédetagiremahf p0 Har)dpanl t he
Rossmdmrm 1a8) t h.iktso wpeavretr |, we qQqdédsessntbhe diignt al C ¢
condudcthiendg hird Chpplhleldat é otnhwdel eussseplr ¢ hedd feidni t i on
in line with similar wo( bavempoditgi & aRedmam,sf 2a0a
Spohrer to20m% ) caduc et iutda Bhéad s ,a rwee utshien gc o ndi ggd tt aad f
mat ut hey eafsorae subj ective and individual measure a
for the attributes used in our DCEDMiThhitsh emeDaE t

estimation but use it as a different kind of stat

To simplify, we refer to the notation of &6DM

i tetms | cdbinaeefxftect s before or after the choice tas
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For the DM questi-paosntwsecabedaakfogrthe respo
in the case of the DM1 group, the yet unknown att
tasks according to their Dper ¢eoi wehde diidiftealenma tapr
group was familiar with the attributes and attril
questions. For simplification, we will state that
group DM2 reamevadtihedi nalt @udsattieanss,t ajgiestof t he
i mplies that we do not expect an i mpact of the s
DM2 pmefeesncemates as we see the resablasel inemot h

the cont rfoobrugroaompari son.

With t hef sttheapDM questions, we follow closely
et (a21016Wwhich ®dmuia&dpgpr @mach to idenCbhyexgdenrecktkeecte s f
the phenomenon that answers to a target question
after relevant (csolhtaepxtIe r2f.02e s tdied Ra & st)i on context i

af fect stated preferences because surveying rele

provi déentaenr preti We ed aratthieewpec koi ce questions, l ead
judgment (Eddeamgeau, et al ., 2000; Tourangeau &
20 2. )h ii anp Iti heast a modelling approach that includes

woul d nionsiodlites forast lwat aclkej ectviewe i gati ngot he eff

examplerrdamed | OdiMtwhmadeli s( a type of regression
dependent variabl es, wher e the r eshpwtnhsteh ec ait retgerr v «
bet ween them are not ans$ ghmedot o blee amqualeal choi ce
assumptions and | imitations in é@Gatidlonhgg &t HFe ee s @y
200.0)L Mstimate the probabilities of the dependent
while assuming that the relationship be(tlweregn eact

& Freese, 2001;. TR $§ 1 aameamp®20D66) mi ght not hold in
effects, where the influence of previous questi ol
do not conform t ooradisn anlg IBet rruuscdtamlpiieryg r espondent s
be asked to rate their p rseaf veirregn c e e cfhorro | igfi feesr eanf

presented with guestions about their environmer
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respondents to think more critically about envir
af fected, whi ch praarya mestaedr bebs tbihmast®dgisr oneocuhl d f ai |
to capture the differential i,mpeascutl tofngt he ot

conclusions about preferences.

Foour sur«#egtspshowed that parcemcé ppedcisaimber i a

the DMl,wgre@eupgonfused with the task of inistially e
Therefore, we included a short description, poi ni
t hat there is no right or wrong answer . iMoreove
understanding the concept of o6digitald. Wi th a sji

digital t r@abasvfeorpmartti o&8 Redman, 2020@e $slsat &d Spo ha

instruction that respondents should think of the

the allocation of specific attribute | evel i n cas
2.7 .Remarrkesgar Apmlgi catdéfoinni2ti on of interaction ef
The second application of the thesis focuses

the understandi We dadfefmaien mafifneetf . ects as the dir e

of each attribute | evel on choice probability, e S
attr i(bHuetnessh er , eAcaodr di 2gI0y,) an effect can be fo
di fference in the estimated utiliofyt paraemedatirsef

basel enmel (HensheThenefadr e, 2f0@dr5)t he purpose of t
effect as the differenlcoebt ai dirfefhewemae rectt i anarn wisd
numer i calformeaarndsi nalbutatnt at lheit e di fpfreerfeenrceensc ei ne stt h ema

assigned to ea¢thMeasherbueée hével 2005)

The estimation of main effects within a model
the presented attri ButkHewewedr ,atittr i bauds detves how
moder atsieng!l oetder action effects between thief di ffer
one attribute | evel i mpacts thetwoay erenégéeadtoirom
Il nteracti on aepfpfleicetds icna na bceh ofiocre enxdadmepld o avn tt dixet i mp e

of contextual factors on the tprhaantciept eécacbifomatefr i é
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effect upon a r(e & p oporsoeh ajbitiiadipni eed by combi ni ng t
attriwhitels would not hiad&aec b eefn totbesachdvdendit h umtae = d
separ Otnhel ye.x ompniteer acti on effects is the i mpact o]
business) on t heofpetrhcee iavcecdd miuoad &ttiRam kTpheeP @ 87 v e d
quality of difbemenoandbpending on thefmotexampbe,
therreobias compunt ai,m buswness travellerds perspect

di ffer frfoanmitlhywtomfhal i day

A basic form of ai melswde y nfanatt oant bhfect

attridanhdédx albe wras:ten

Yol o o oo a3
wher e,
Y oo represents the htaililgu@yntdeamidwefd
twattributes
| T is the coefficient representing
I Tw is adhef ficient representwng the
r is the coefficient represendand
w.
The t@omaptures the i nt evtaheet it 0 nabreet esct . | f
compl ement s, meani ng t he auttirlichauyte®ignectrheears.e slhfeeh en
attriabrwet ssubstitutes, me amitng i tbhdel eerse $ drec e dalfi t 0 e

ohavimmge of &aher.obbhte

This basic form can be expanded or modi fied t
interactions. For i nstance, in more advanced mod e

or involve more than two attributes.

2.7.RBemarks regardingi dppali cmegomrisB8yod analysis

Wehave already introductlde the mapvk bgiudeasttiioonn s1 i
ChapteiZPfdior to the wehoasked atstke respchreden@EB t o

attriabcuctoersdti meggi t oper capt i odbiugpibtdaslh(ebnd)t Wei st it up
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a comparison between the different |l evels of one
digital, third most digital, | eastr @l gti itwad ; dingit
maturi FygdsenHi gdakd®e did not of f e(ro-patntyp tdinadhhd rss wer

woul d ihnacvree as e d gtehnee rréitsiekwegodf wietshuhletvs | uantdvouol d

have made the evalwuation invalid for phaee faonly
each attribute omiitiditwied thaell ps cdfewimstfd red adtsi v(e . der. o
t h®enswer Omost digitald is chosen once, it does

l evel s) .

FigaBer DM question screen for attribute PRI CECALC
secomodst and | east digital product attribute?0).

l\ \( )la»\('“‘ l‘ - AG

Bitte ordnen sie die i Sie mit dem fiir Sie am digitalsten Element auf
Platz 1 (1 = am meisten digital ; 3 = am wenigsten digital).

Grundlage fiir die Preisgestaltung pro kWh

Auswahl léschen
KWh-Preise gemal Verbrauchsverhalten 2.8, glnstige Preise bei Bitte auswhlen v
Verbrauchsreduzierungen
Festpreis pro kWh, gultig fir die gesamte Vertragsdauer ERin vl
kWh-Pre nach einem Zeitplan, z.B. Gunstige Preise am Bitte auswahlen v

Wochenende oder am Abend

Figdder DM question for attributes PRI CEEMAIL, PR

INNOFAC :'l':,\<;

Bitte ordnen sie die Sie mit dem fiir Sie am digitalsten Element auf
Platz 1 (1 = am meisten digital; 4 = am wenigsten digital).

Ber von Preisinfor i und

Auswah| léschen

Bereitstellung der Preisinformationen und Rechnungen durch eine Smartphane: Bitte auswbhlen
Anwendung (App)

Bereitstellung Rechnungen und Preisinformationen per Post bzw. mit den initialen Bitte ouswshlen
Vertragsunterlagen

Bereitstellung der Preisinformationen und Rechnungen durch ein Online-Kundenportal | Bitte auswshlen
(mit Login)

Bereitstellung der Preisinformationen und Rechnungen via E-Mail e alswihien

We are ushnagi nd@ DM scores from each responde
the third application. The core idea is to iden

customer wutility and the perceived digital matur i
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Weinvestigate the <correlatbbtnmathiddvweadmu et he

di fferaenrdceaspply a multiple regression amaM ysis t

pe
co
de

de

Th

ut

in

in

me

ch

vV a

ra

in

rception on individual udiiflfiefiosctehTeh icso nmpe aentse tah
mbi ngttihenschosen alternative in coingrasedtads tae
pendent variabl e, while the attri,mst ewselrlelaast e

mographic andret heredf act o neleepse.ndent vari a

We found one similar approach that has been
i hndeseawlcihthvestigatpepawthrotwhitlhieti es of housing e
| ated-etcon®méico vari abl es and cu(rMoelnitn,h oeuts ianlg. ,en
0se resedarthesat stgneo met hodol ogi cal f rpaammebwotrhk t ha
ilities from a stated choice experi ment and

mographic variabl es. I'n thaewbruthit| isttiaggse , areea cdis ti
i ngB@esilgm the second stlagwel tuhtei liintdyi va dtuiarhat e ¢
pendent variables in a mudemogara@mhiec rfegectesrss ob
come, educati on)Thaes gkoeayl o pwiagsd iectt o gate how and
spondent segments assiglnardidtiterrietlmut eust.i By i @xplte
pdwbruthi Iriattiheesr t han i nthasw approaclkhaotfers cl
to how personal and contextual fact.GFromdmrai ve ¢
thodol ogi cal perspecpawter uhbtihlei tri eelreewsosgirsagchioc

aracteristics is particularly wuseful in studie:
ovides direct interpretations of whether, for

ufsreirendl y techniohogmeopai fi dii mdoretrs favour prer
t hejiMolsithu d waOela)pbl oyed a multiple regression f
pendent vari abllewealwbedthinldii tvii s adét shieit mated choome
peri ment . To address the obsdrwved @pothtdghbm thelsat
rst and the third |l evels exhibit significant

riables, the authors opt to use ptabebrdhn geé th etswe
ther than +Hspecwdwmesi.h llenvedloi ng do0,t htitse yr ainmgtee rapsr

dicator of how important t he( Malritd ,c ud.tarala.t,t rd ®dQ
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Given the methodol ogical chall enges assoamated w
HB model for the regression, we apply a bootstr:
errors to interpret Whihlee rdBressi omat eessal gsowi del
capturing-l enmndi vpdeakrences, they are not raw dat
that incorporate assumptions, priors, and uncert
met hodol ogi cal chall enge whersagm®ILVSi))ng egmradisrsaroy,

assumes that predi ctforre ev aarnida btl treast arres iedruraolrs ar e
identically distributed (i.i.d.). However, these

their underlying dedpesdéemay i shrvatrumadiadnty.

Specifically, the standard errors obtained fr

because they do not account for the wuncertainty

estimation process. Furthermore, the sfafmpdi eamgt i ¢
mi g ht deviate from the asymptotic normality ass:!
These issues can |l ead to underestimated standard

conclusions

To address twesapphoedhsbpapping approach to

standar d ceunreagrrse sfsaron coef ficients. Bootstrapping
all ows for an empirical estimation of the samplin
on the assumption of asymptotic nor mal ity. By

repdement and performing the regression analysis

captures the variability in tdli Bl @esdti anad &@rsd aexrdr

Practically, bootstrapping offers a straighttf
the uncertainties in HB wutilities, as it does not
process or specialised hierarchicati ongraessi oge:
resampling the oeastgiimatli ndgattalseetr,egreessi on coef fi ¢
sampl e, and calculating the empirical standard e

esti mates.
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| i cht hbhuenocnet eoxft cef fects on statsed preferen
vice offerings

3 App

ser
Abstract

This chapter investigatreesl iianbfilfudatrysdas arf rreffe
subject to chamupd ibnmealt axontext prior to the buyi
based on a split sample DCE survey where respon
attributes of a purchase alternative either befo
maod edst i matrieorused to test for preference differenct
Statistically significant estimates for a measur

found.

3.1l ntroduction

The understanding oftlpeedesempeisom et h@ats owmst c

maxisenit heir utility when dec(i@Gadlnsgt ebyert w&l&3ncihdiicl ik, beer rec
2017, .lpn RUYr sui ngattihen mafxi mi il ity, consumer pref
consideredestcahdsesomrcmhi cithaongegs i Mclocoincesmeswer ti
cause changes in relativeppefersnbes nbat onemains

ti ofeCal l e, et .dnld.i,f f2eOr2eOn,cep.cu2r)ves are used to repr
di fferent combinati ons of ptrwedf ec ems e sp thieo nn g g cacsdssl
stationarfyMamkiswab2@l18&,ormges ear38hers consider diffe
outcomes that arednearsagelme nt fraumnqgeadndd& ol ame as

l evel diof Gelr etneyrs &H°Srcihsid hd,b edHplwre,v epr., 3I)here is a
the research community,iwhdstahadbrl ep roerf etrheenyc easr ea rseu b j
due to dynamic conditions, neenaost ui r oenneebnl tv, eolmie & ¢ , p
situatiopaiwhtohtbas an i mpacpr ehet &rc e(eRtsdaibnrehri ¢ §
2007, p. 19; Hensher, 2009; Grebitus,Foert daelt.ai [2s0:

on thiswdebateconmwmepgthe pChaptie® d4i n

I n thiswehiapvesti gate -¢alel ¢ednpacnt @t aefsobect o1

of preflearsesnicrees ¢ haat ibryg i éavelaWenmwmintt h pa i bopito a
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ying d&edcihsipomf erences not yet been stated by t

timate occurs in contrast to a biwwyisngrode dieswino 1
eaWedunderstand the concept of involvement as
stomers can exercise( Waksemak2. g asgdemkesihat t

nt extt hedrfgfadpeaect s prefereamkeo®nsbqghptame bppuer cei ved
ility of a pNMiddcductthior, aserbwnipdedoon the contribu
O@Gad Lielfeodbuwalt.h a di f fseerrevnitc ep rfoodcsuestt u ivhe s e t |
nti 6meds on environment al of fers or consumptio
oxy and investigate how context effects influer

rket. Other studies on context efffects within

Il hbhe hospi t(&Kliim & Poawtkenr BO 13 etxtpdrog e the moder at.
of context on the effects of choi d& satsterairlxiht e s

reveals that the choice context significantly

deci-makhng processes in hotel selection. For i |
emphsedi price and overall at mosphere, whil e bus
quality and iclolmf sttritmet eTshiitsi ¢ al role of cont ext

behavi oauri gni ngawierh rtelseabch area of cont ext e |
how situational factors can alter the importanc
Onbirth cCcbaoatrahgeau & Rwbhéendli ,aulthd8)s investi
cognitive processes uhdeodmhngtaoadmrt enetchs ecfrhfe ene ih ¢
emphssdihat attitudes should be conséedmrmemasyst.

Their research examines how the context of pr e

respondent s’ interpretations and answers to s
survewylTithi.s work is important in the research a
a detailed model of smeetbcagni eiade t me cloarnt ie x t e

responses.
Onpsychol ogiclabbdw,stemghbthpel@@?Thors investigat

relationship bet ween stimul us preexposur e and
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subsequent |l earning. It is significant in the
elucidates the conditions under which previous

inhibits new | earning based on theohmentiarity

This means that our approach is one of the fe

goods withiwnt mharfldét swhencdeessrsst andi ng,andnfmoudenddi mg

customer (buying) behaviour is a déeeirmeanpfFycbheor
most i mportanwhagtuebsrtamds icr, sbervices are selected
(compar abl écpai ¢ &i saentdu aitfi otnhere are inpluemaseag f

decisiong( pemmess2009, p. 299)

For this ,wappbuchtion the established DCE setu
i ChaptRedsually, a DCE describes not only the <chc
additional questions to -cdapagra&phihe indldasenare fodr
Those questions may s earveasasatstcirteuedniimagl cirtietnesr ifaor
preferehactersst on, et al We 2627 ,t hpse3m3)titbhdi nal i
i nvol vemeasure of codmirt iovnee cpoanrttrooblf)t hber seamphder
with the toprcodi gotitsataochual preferenctehel icite
exi steancrt ofXt. Toef ecther part of the sample recei v
tie preference @Uui capptoaaohtfas&kuses on cosedumer p.
enerpgyo duertvi c es (lsuChdlpe2e 8n €hapt2e)dand the involvemel
created by asking the respondents to evalwuate th
attribuefest he product. Our hypothesis is that res
a O6treatment 6) with the topic of di gidti if £ &trieon , b
presumablypséefengerces for digital sersviecescen t
bundtempared to respondents who have not yet bee
i .e. notaweecei vedWa gtratae memityg .assumption in cont
Liebe, 20tatadl .Po2a@&2Wwhere the difference between ea
did not of fer statistically svagrhiafti caanttr eeavtindeenntc e

cour sae pafr chas é odeeic®in@emi ¢ goo@&asi mpawgtop ngf.¢cnehaee
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As introQuaptlery wé, are using a split sampl e
applidaotri amal ysi ng tlemod,avihd ,c hwealUscevsa us t o estim
of product attributes on choices. We estimate the

and once for both sampl es combi hwa diopowsd edarnsy
di fferences in the estimates of WIPRfadrestsmsestnhe s

the treatment groups .wWisth94eke. help of Poe et al

We orsgahnhhe remaiapddams dfol C,a me: tfhierogsteti cal fou
and l|literature for reliabilitthapmBe 8 v laanbdi |cianyt eoxft
ef f eChtasp3(ed. 2are revi ewaevek. pAfetsemwamnds met hodol ogi ¢
the study design and the&€hampdat|Chianpd eci@en pirckesreantti o r
the modelling results metdwda s tt Meoat mearet didrfdcereamng
Fi natlhldey scussi on amnmChap®@m@ltu sciadd y(t pbeesenotdyg results

reference to the resear,amdojfdetrisv ene alcivodwd d giamialt

i mplications as well as aspects for further rese:c
3.2Theoretical foundations and met hods
3.2.Preference reliability and viability

AThe results of CE studies ar e doefctieamh kuasresd t o i
I t,tiher eifropoert ant that these results be-ma&iind and
wi || be based on misleading estimates of stated

poor pol i ¢(yLicehbcei,cest. &al ., 2016, p. 136)

Mari el(,2021,alups.e 1tlhde) met aphor adaf tsahrogoetti ntg adrersoc
the aspects of reliability and wvaliditwyti IWittyhi n
estimatred i ability stands f dre atchhe .octllhdesredroeesss nooft tnh
t hatyatri@en t a(rtgheet bul | seye) .dHoweviein icd osmpdrot ant t
arrows are shot in the same direction. A low rel
spread across the whole target area. Val idity r

arrows to tamdemiaellsoew ev,al i dity means that the arr
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bull seye. Therefore, fireliabil ity (iBsi sahbooput& vBaoryilae
2018, p. | BaYpOphliisovet ifomcus on testing the reeldiabilit
prodsuertvi ce bundles in the caaslel eod ctohnet eaxptp geafr faencct
wiittn t he metaphor, we want to find out ifotand how

changeden Lady Mari aat Wlé smoments &f ext Rasarrawt he 1
movie O6Robin Hood: Pri ncteh eofd dTihsitervaecstd .o nléadi U rc oma
within the setup of our survey through the eval
(treat nemii rfsar spl it Thampel ec oqircepg )u.al approaches
reliability of choi cdae ierx pteh é (mde.ind .sr Basr tee( @@adnd,p pestp . a |

296)

1T Tegtetest to obtaisnametiimditwisd dfalrs tahte t wo di f fer
T Comparison of estimate distributions from two
samples from the same population or

T Comparison of the bid function in repeated samp

I n t his, wehauwsteert he conceptual appsbiamat eodf c
di stribution of the two samples for testing re

preferereceoxeciall yatbheinfreenabdtbgfyfects. A typi

includedemogrioophi ¢ and attitudinal items that f
validating and better understanding preferences
and the population. However , tuheen cen ctlhues icoonn toef x tt hie
the respondents i nter ac,thewidtdhe trhesl icahboiilciet yt aocsfk st ha

and d&dtei noaft etshd LDeébe, et Wd .t e2t01wWhHet her stated p
when there iinst ear acceritoani nrwi t h the attributes of t he

choice tasks.

3.2.Qontext effects
ifhere is substanti al evidence tmatrikaenmllg mal

systematically from the predi onbide hRéo oadfe rtkheer kst aend
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11, p.THAHEF)statement implies that (consumer) ct
d that indiat dluedssutpadetlyytic situatioeabl tedt ex
ossubconsci ous( Rmerder ikes k, et al ., 2011; TAHdomad:
atement , howewe ftth eofpn d erss taa n & o g lcal & soom otnhi ec

rspecti vNel Et oowarbdsundevd t hat hen plrietsyence o,f ot her

formati on, attitude, context) to explain behayv
ancaster, 1966)

To exatnhieneef fects and interrelations of these
rious academic fields bboWwededi §fenebtehappoonch

chdwsamic conditions, measurement bias, person
vol Veomensti tuati.®hal i coesekgati on of context eff
cluding experi ment al psychology,twbdereveatigat:
tédleati onship between stimulus preexposure and
at affects s u(bLsuebgoune,nte tll daalrshiomg®d 7Wwi t h t he hel p
| ours of the environmensmahld plf agttherti ptitineee ees ti iso
tuitive connectsieolne chteitowe eonf aictteinosn,s t he,asdape an
e shapes and colours of the environment. Thus,
ubow, etTraghendme&rvg now known as | atent inhibit

scribe the effects ofladermnttaiimmd oggiitwimea pr pc ey :

countered neutral stimulus, one that initially
ith a conPeegeenhoceal ObOerpathengther hand, refers to
di scern information from one's surroundings,
posure to and interactii®e WwWiat Casmavi&r dnmbet &lak et
Contefxffects can refer ftor ieafdimghesefigamhaoaggeces
mposition, OThoeomgdsar, ngt Rasear 2N 17M3as shown th

nt ainmgsr edi ct s a cond(iNadealed & s Wi iInithersef o 80 )t h e

SMeaning that act orec camroenhiodf @gi regnowiitomadn reasons, (meeamori es, cC.
thoudghati onailbleyt tseerenchoice is presented.
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experiments showed how context can affect action:

i mpact -bo kdedgn behaviour

’—| Contexteffects l—‘

‘ Endogenous context effects ‘ | Exogenous context effects |

l
I | |

Context effects within Context effects through Context effects outside the
choice task procedure methodical setup choice procedure

[ I
[ | [ 1

‘ Ordering effects |

Compromise effect ‘ ‘ Advance / Stepwise disclosure Socio demographic items ’ } Attitudinal items... ‘

Attraction effect
Similarity effect

..influencing static
components of
attitudes

Preference and

institutional learning
...influencing dynamic
Fatigue components of
attitudes

Anchor / Starting point
behaviour

Strategic behaviour

Figabe Cl assificatian of context effects

SourAwethownasablhased on | it ereastpur eRarseevdireave f ROt Tad madsen et al .
(2017Bat emd20d8n)ca |l Mey er ho(f2f0 18 )GI enk

As pr eseriitgeddbSeiomt e xt effects can be separated

exogenous Té&f Becdtisv.i si on i s based on thz201Wwor k o f
Endogenous effects are initi,atcdd veyytihé ddegi $ind
pausing or interruptiog t heatcihnog cbhatsiittsuawhbhe

(Thomadsen, .Ats alhese2@kk?) vities can hardly be coc
revealed preferences, we assume within our mo d el
t hrough the Teseer ege@mFdn ( shuarsveedy) consumer ch
experi,memased on pwe die@edgermhous conitretxa teldrfeeat

segmentass this is a mutual exclusitbhatsepgafatuinadn o

f Context effects created within the choice task
T Context effects anedatoaddd btelgru@uadgh t he

T Context effects created outside the choice task
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3.2. ZZolntext effects created within the choice t:

According to resear chi 2foritdhjpe rReo oaree ktelrrke et d ari. n

context ef fects:

T The compr omiasdedienfgf eacit al t ernative that of fers .
alternatives,

1T The attracdaddoinngfdrecdal ternative that is similar
which makes the superamd item more attractive

T The simil aaddiyngefanecatl t ernative thatt hoshosiicneil ar

share of that new item.

Altthesan affect comasdmaemrayc thei cient.enHowaaéd y
manually integrating those i tteemst iiomtad ay be t bbkoild
assumption for chWcEadeaperimeéesat sLuce, 1959; Dha
Rooderkerk, .EoOrmareext2®s1)yve discussion and furthe

ref edhatp® e2 .0fX. 2 hi.s thesis

3.2. Zohtext effects cmedtheod ot gt w@h t he

Met hodolyiogdeaed context addeebgedhe mostéepgts
advancddckpdiisscel asdr er der i(BBatefmfaegt st al ., 2008; C
2012; Meyer hoff &eGleamlich Z2Mb3)s that both belong
ef fecd sthere is an impact on preference even if
investigating ordering effects, sever al explanat

preference (or to a decdueeasteo otfh et hsee geurernocre voafr itahnec

T Preference and institutheaoainarmielairanri nwi t(h etstpo ndte
after being uncomfortable in the first iteratio
T Fatigue (repetition of the alternative choice b

see also CzajRroOwgki, et al
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T Anchor or starting point behaviour (especially
attribute swomhi eatioer attribute amprpearances by
1T Strategic behaviour of the respondents (rejecti

presented beford Catr |l & slomweretprailce) 2012)

In the case(tdhfehalde asnerceides of tasks is reveale
at a diismel)oesmeo®ndents are informed beforehand at
l eg,elal ternatomaest pon deverywathwrfed & . TG sminght 2194 3)
done thrnsughucti onal c h ociacl €6 v etps a s(kl sC6S), tahHasto enab|
respondents to understand the task and anchor <co
bi as(eAsbat e, et al ., 2018; Pout a, 2002; .CaAd sson,
research showsi,moadheli necsrteiansaeet e preci si on can be o

choice task is®heotsinaombatd@Me ycearl cauflfat&d ol enk, 2013

et al .., QoOndnBo)n approaches for advanced disclosut
showing what the respondents will face in the f
Mor eover, at | eedas ed os urcvoemnpsu,t etrhe possibility t

quesrns and ail akirnd hefseadvanced di schbasedesasveghk|l
t hat are answered without supervision, chances

through all the instructi ¢BatemdncheitcaltasRO0Be

3.2. Zohtext effects created outside the choice t

Cont ext tehfatreect snawtceidde t he choice task proc:
trigder etdhedesmadroaphi c and at tsiutruvdeiyn.adie sibtgennest ianl .t
(20hB6gulrat t hesseurkvienydhd toefmst he questthemeadanmdcdaxt a

the stated preferences of the respondents.

Tourangeau at(d9 R&einnfsdwh aasperdoceshsow coint ext
represestue d da g edmsf f adhtes r esponse pRoorc etsisats s@age s .
cal aedi tsudrivneayy, msqguesti obnarehbhi kely to activate an

attitudes fr omctchoer diemsg othad etnite m,lomy ¢ i mMmumdemo ray ea P&
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need to be stimulated to bTeher efctndd dadfsd tthye tcltog nii ¢ $

procfees answerimgedoquansngean & Rasinski, 1988, p .

al., 2000, p. 8; Tourangeau, 2021)

T Interpretation phase: interpretation of the qu
attitude structure in ihe ¢hee cafsef @mi luinara mi ¢
comparable structures need to be identified),

T Retrieval phase: retrieval of suitable beliefs

for the most accessible bet i efismptriees ictausaet ioofn aal n

phaseout where the occurrence of a catastrophic

beliefs),
T Judgement phase: rendering of judgement in ord
weighting of the beliefs in the case of the que
T Answer phase: reporting of the answer (mapping

andhecKiomgconsi stency within the answer).

The modekghlberiny referred to in the |l ast year
measur ement wi t hin nsudriviefyer pnoj érébssena,r cat fakl ds 2
Tourangeau, et al ., 2 00Yi;, Aestho&l,. ,et20l5;, JRROekRer J¢
Harnoi s, 2022; LTekaeti eudal pro26&6) constiesrtng of t
static and a dyfdomucacgenpwné&ntRadsiheskiatt®e988)eeds
6activated6 to affect decisions andbekitéedbhbss by |
i mplies that attit pyadned iampsulnsoets ffurlolny tshtea bdyenami c
even backfire through a feedback | oop on the stat
to cognitiv€@odnesbwandiessonance in this context
that arises when a personds new judigeedt abotri dede
or beliefs, potentially prompting them to altert

i ne®i stency.
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The earlier i nt rsotdauticiterle hpyprod ehretss swho are trea
topic of digitisation beforde fpppafedrerene esl ifirt adt
ser v,ibawud b dtshiedea of a di ssonance in which context
preference elicitation of the rFegpoEedBingdi&Ve i | | L

== —m—mmmmmm e ——— - - - Feedbackloop - —--=-=-=-===--=-—-=

Existing attitude or belief|

Scaling, evaluating and

Mapping judgment on

Famillar issues

structure

weightening of the
existing structures

availbale answers and
checking for consistency

Question

Scaling, evaluating and
weightening of
comparable structures

Existing comparable
attitude or belief
structures

Unfamilar issues

Scaling, evaluating and
weightening of new
structures

1l

New structures

Interpretation phase Retrieval phase Judgement phase Answer phase

Figldbe Stages of the cognitive process
Source: Own illustration @f9@afidonampea@ud tatnjdalRasi nski
== —m—mmmmmm e ——— - - - Feedbackloop - —--=-=-=-===--=-—-= 1
i i
1 1
v 1
‘ Scaling, evaluating and Mapping judgment on
Famillar issues Existing attitude or belief weightening of the availbale answers and
structure y
Question existing structures checking for consistency

Existing comparable Scaling, evaluating and

attitude or belief weightening of
Unfamilar issues structures comparable structures
Scaling, evaluating and
New structures weightening of new

structures

Answer Phase

Interpretation Phase Retrieval Phase Judgement Phase

Figuime Stages of theiooygndi hgecpnbegss
Source: Own illustration @I9&@8@fdowonuamryea@u tadn)dalRasi nski
Achange in preferences, which is stated withi
depend on sever al( Gdig¥nderea fefnt & rkamsonnesn, 2 060%;h Jun,
as through product experi enc@Eheisre trhea dgmassetd oorn pay
previous experiences daencdi siFrofnlsuhehrecse ii,rnyeap & atceuds o n
change effects that aoetbastedvi bhi swiht tédt Samanléy i ct
deci sion process between the refiigdveal and the |t
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The experi ment ad o ndtersiibgunt idofime of godcursesosnt e x t for
judgementt lcdoggond tdafv @ hpmwecask.t he respondents to e\
mat ulmift y he attribute | evels of the c hporiecsee nsteetd wi |
l ater i n tahtet rsiubrvieeeye hson t,hiwe eavsasluumaet itohnat we hav
a preference shift tetwvhatls atbhepattei battetbenhalve

mat urity

Within the choi ce,atnals kK h,e tahgfrradbtunoebrd tbsmgerby ey
i s noat ati on ©btrhaenyt ekrirmsd 6di gi ti sat i ostbéheea de, xdpdeicgtietda |
connection must be unconsci owHelhcemadwe hynwdehst ae
conneatian effect or influence afb hceo nftienxdti.n gTshiosf il

(2002WwWho used belief and attitudinal questions wi

The study showed ihhatpsaddali liist yant hat an enviro
alternative is chosen if tlaedde e $tshieegi bnpeonr t pntc er
regeneration cutting, personal beliefs ,ammcerni n

environmental |(yPdutieae,ndleaploy ialyl of the presented
no-aconomi c i sfsoureess,t er.eqgeoetrati @0 oi |l as a pol
(Liebe, etoralbirtahotkcdihdfdemd angeau & Raxsistnskig, s1ad e
preference experiments differ greatly and do not
(Liebe, et TaHhe ,appPuagarlhi ¢ actuses on the retail el e
mar ket that is imedebdyi pglofduchardadtferienti ati on i
understanding of electricity aGEakihmm&gEaowguic,on
Therefrome,a fpracti cal perspective, context effect

infl peredeerence for or against certain services w

3.3Methodol ogi cal approach
The expediemégtnhalf or this part of the investig

(200@M)d Liebe20md@) Bl a split s\Vdempd ler eagpdpyr oiarcthr. od u c

‘“See chapi.elr the definition of digital .maturity and the scop:¢
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structure of tfoea < uriweiy@ptpe@szicegd filotnhi s t hesis. Thi s
t hfeur t her c aclthragpanretrdrhtehifds rst application, we refer
oft hter eat menftorg roplpi t( 6 DM @dhei clh r eactetiivieudde smtad o n s

before the ahtheentgrasikgsyd) or split sample 2, whic
atti tquudesntailons afterant2M dftoes s es s mtetrase,lcaft i ve di gi t

mat urity

For ourwenodlied not consider the diAlftehrdelngh dur at

—

reat menbMpwhbhiuph (encountered attitudinal guesti ol
tasks, exhibited a slightly shorter mad B)an comp
comparthetoont(b0: 6 omipiab®g, tsheee mean compl eti on
similar for both grtagwempsgmedndsp.l 11 8ni hau cneisnturtog s gfrooru p
This marginal difference in survey duii &t poersengge
woul d be mi n@invaeln atth abte shto.t h groups compl eted the
and faced identical attribute structures, the mod
with substantial fatigue effects. | nstoadlenitt i s

reading patterns or compr ehensi oeaxrtred tad s£,d rf att H gru

account for the minor discrepancies in completior
DCEs vary in length and complexity, and compl
factiomesl uding the number of choice tasks, the con

cognitive effort re@gBek®&moll,r cenmt Madeyongopn2zgal |y al |
variation in compsiegi emati mesponedeoagniengagement,
cognitive processing di ffer bet weensednddsiurivlewal s

conditions.

Neverthelwesswant twee rdadtde ntohatconduct a for mal
confirm the insignificanmstcbeofhat hewt mmiggndof feéereh
overall similarity in completion profiles across

wi t hmooudte I flaitniggue explicitly.
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I'n a similar manfmrd@rivet) ce sltiienrbaet,e deta adL. model f or
(F800) and compared the estimated parameters with
treat(medhd0) camd(rFdl00) , separately. ,w&ithvedtisgatppd

there are differences within the WTP esti mates f

For ctohmepari son of the pfheafeevnesamhies Rismpatceas of
taste and scale née&waitodo BelLoon #Aikd erae RO Mdyr i Bamwa, 1
Two choice modelling sampkemsmay dbaffHebiundomhsiot i e

terms of scale parameter esti mate

Di fferences in scale can arise from variation
as the scale parameter is inversely proportional
when the taste parameters are identi calallketmagen

distort comparisons of preference estimates.

One might assume that scale heterogeneity cou
estimat es, as WTP representfs) awhriacthi of hoef sccoael fef ipcaireé

cancels out :

where the subscripts refer tOo6Ttaenfi2809.,anp.

Consequently, WTP esti mat MR Sarna wrt ehfefre cnieeads ulrye st

parameter. This assumption allowed the focus to
source of wvariation in WTP.

While this assumption holds when examining th
samples individually, it becomes i mparmfpaaol edvhen
model s, di fferences in scale between g(reonud s car
consequemRISYy f not properly accounted for, as di

variance between samples are conflaté&wavitth&dif

Louviere, 1993)
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To address potenti al biases caused by scale h
approaches are availabl e: the heteroskea@adstic I
Mul ti nomi al Logit (GMNL) model . Both methods ena
and scale parsameéetngr ,hat differences in unobserve

preference esti mates.

The HLM explicitly accounts for differences i
by introducing a scale parametéhi shappvaaths 8ahe
group is assigned_3a stbateiparasmemmart el as part of
control group serves as the reference @roulphewith
pool ed model assumes idénhtifoal btoast egr pampa menmhe rl se
di fferences in scale. This structure enables th

expressed as:
- 1o Tk 13

whereapturespgrcbobtipc scale Thetet bg eld@asibregi | baunt de d
error term. Without adj ust Impeonotlse d omo dsed & ltpér mfaéuteceer o g
of that ar e bwendgxhttuerde of the taste paramBjers fro
Consequently, meaMRIeaWNTHuechomes Hihaesed. By expl i ci
scale parameter and fixing one HUMep@&as aseal scast

heterogeneity from preference differences, ensuri

The GMNL model of fers another way to address
extends t he mul tinomi al l ogit framewor k by Si m
preference heterogeneity. The GMNL introduces a
specifd camdcal aste heterogeneity, all owing for a
However, the GMNL model is computationally inten:
about the distribution of scale parametesssaraycr os s

compl exiduyprwhhmer y condervreli sscarl ceu(gFe tedori gg e rea i tayl .
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For this analysis, the heteroskedastic | ogit
incorporating d_tsecat¢apparaeameitfefrerences in the var
between the twWwhisREMI|I@er pupsa.metcal ( twaesatebst i mat ed f ¢
treat ment growamptr wlhidreouph&s scale parameter was f
identical tas)e apaoamettéhres twWwo groups, reflectin

account i nags pfeocri fgircoudpi f f erences in scale.

The resul tMss hoofwetdh et htilt t he scal e parameter f ol

estimatle@ 0177 -6tabustit = 12.s8e3bd J)e.p <TOhiOs0 Oilndi cat
statistically significant but mi nor di ffarence i
slightly higher variance in unobserved utility foc
of the scale parameter did not substantially alt

reaffirming that the observed diiflfyerreenfcleescth evtaweie

taste rather than scal e.

Based on the resul we abpplt hedsGL umaohidedrins t o i d
whethbe diffenma@ghmdcdbdwmelen t he estimateoupibs the 1t
statistically signifi EBant obhasjgiddsmniveded mparehamhee
WTP estifmat éot h stahnupsl tefsfeinds hgi ndi cati on for our |
AftervaalRds000 bootstrap replication wads admawn f o1
replicate t he opoif gitrhael idodgertailTbeCliroensul ti ng new
di stribution was then dfdO9dgdtlradedviarm RPhe at mal
and statistically significant differences in the
resul t of theatdiodrftéshent wo sampl e groowmfsi.melT hi s i
hypot hbat st he di fdmearye ntmptarcetattmeentbuyi ng deci si on |

markets so that comd¢eméimo | aorge cian | fyavamalwranced prod

3.4Results: Condrxdt atfddcprsef erences

I n the fettowneg the results for the CL model

an initial standagfdr teettlm® cred ol tte sftr amdt he Poe e
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which wag oahpepIDIMdyr oups to evaluate i f significani

may exi st.

Our hypot hkedaihse issanpHaet group DM1) ,( otrhe Ottrreatt me
(or frsaingmigf)i cantly i nWT Bfeatrbest coblBameersde nul |

hypot basisdteat ed as:
Oy YO @YD WOYD T

We estimate WTP in separate CL models for th

standard errors using the dle¢dval mMo/ThRosdwt almtda c 0 mp ¢

@ YO @ "YO 5

a -
| Se——o s

Th s meanst enset iawrgeH®hse trheejrect ed at conventional
We also report 99. 7% confideved idnttdrvaelncespr et

examination of whether the intervals overlap in ¢

Neverthel ess, before tesatt hgedwlrt sHOQf wteh & atklel
mo dealnsd t htelsr ee set s (torfe eetsrhd maatngrsoaulpo g Fmadiall |
mo d eelsst iemiat t he pr ef,®T Eanpcper csxpiarhaetoaudg h  d e)l tfao rmetthheo d
compl ete sample and theabtf®wr tstpdri tb eslaonw.l ederi e, ma
val tédsat have beenesahtnaitned pgasotm par amet efhesti m
models were estimated using (Ajeoslsl 0& Chabi mag, h A9 )l
alternative specific constant (6ASCO6, asc_altil) i
sets of esti mdteevselat Tthhee AGSCOlaptures the differe
the two alternatives that cannot be explained b
significant might be an indicator that one alter
the dtMaer el , et al ., 20 2Blor gp,. 26031 2 ;HeTskba in8a yB2e2hDalr Brhy
our gcadsteernati veviBhi.s07c% adsdea®8 @il mesnatiwid h2 i s

48.93% (4,697 times), awhi mhi Weh.cBLi%P)l. rletgairsd aalss o

See appeSndf.olest he applied R scripts.
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ledfus ed

b

par tiisc udli essopn @mryefde r

hat this observati-ongtl tsa klniasse dwhbiyc ht hies
rder where respondents show a
certain spot This is a common bias in
07) .
abT.e Estimation reWhhéeseCbskedassgic | ogit
Total Treatment Group (DM 1) Control Group (DM 2)

Parameter Name WTP pVal Rob.s.e. WTP pVval Rob.s.e. WTP pVval Rob.s.e.

ASC_alt1 0.8729 0.0002 0.2574 1.1063 0.0019 0.3562 0.8356 0.0236 0.3691

PRICECALCO Fixed Price per kWh — 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
prices are defined for
the contractual time

PRICECALC1 Changing of prices -3.0720 0.0000 0.4750 -1.5030 0.0181 0.6361 -4.6653 0.0000 0.6832
based on a pre-defined
plan

PRICECALC2 Decreasing prices per -1.0987 0.0171 0.4609 -0.2320 0.7177 0.6416 -1.9897 0.0023 0.6533
kwWh each month with
consumption change

(default) Prices are itemized 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
within the initial contract
documents, bills are
sent via mail

PRICEEMAIL Prices and monthly bills 1.2911  0.0000 0.2699 1.2675 0.0011 0.3869 1.3168 0.0004 0.3747
are sent via email

PRICEPORTAL  Prices and monthly bills 0.9623 0.0001 0.2435 0.6245 0.0578 0.3291 1.3158 0.0003 0.3600
made available through
an online portal

PRICEAPP Price communication 1.1594 0.0000 0.2445 1.1860 0.0005 0.3410 1.1380 0.0012 0.3502
and access to bills
through mobile app

(default) Service Infrastructure 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Call centre

SERVEEMAIL  Service infrastructure: 1.2729 0.0000 0.2595 1.1893 0.0010 0.3605 1.3675 0.0002 0.3722
E-Mail

SERVCHAT Service infrastructure: 0.5937 0.0149 0.2437 0.6632 0.0515 0.3406 0.5151 0.1396 0.3486
Chat Agent (also video
Chat)

SERVAPP Service infrastructure: 1.1524 0.0000 0.2608 1.5435 0.0000 0.3706 0.7485 0.0384 0.3614
Message service within
smart phone app

DEVICEO No electric plug adapter 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
included

DEVICE1 Manually adjustable 2.6266 0.0000 0.5002 22914 0.0010 0.6966 2.9603 0.0000 0.7151
electric plug adapter

DEVICE2 Local connected electric 2.0775 0.0000 0.5101 2.1586 0.0022 0.7043 1.9930 0.0067 0.7350
plug adapter

DEVICE3 Smart plug adapter incl. 3.6384 0.0000 0.5396 3.7753 0.0000 0.7279 3.5150 0.0000 0.7957
smart phone app

DEVICE4 Smart plug adapter incl. 4.4523 0.0000 0.5604 4.5843 0.0000 0.8034 4.3346  0.0000 0.7771
smart phone app and
analysis

scale_treat scale_treat 9.5676 0.0000 1.1835

Log Likelihood -5076.85 -2532.10 -2531.79

(final)

Observations 9600 4800 4800

n 800 400 400

Note: WTP = Willingness to pay; ***p < 0.001; **p < 0.01
and Control Group (DM2)

SourAwet howndasab.ysi s

t

I n the

he two sampl e

; *p < 0.05; DM1 and DM2 refer to the two different sample groups: Treatment Group (DM1}

groups

ettt ownhngwe

wi ||

di

br iteliesyt idmastciuosns

Screte
mo d e |
raensdu | c
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The r es ullatbdseh o wnbtohtant gr oups experience disutil
of a fixed price per kWh, such as i ndetfhien ecda spel aonfs

(PRI CECALC1), where prices might be disfedrewiecnda de

bunddrees | ess attractive if ithlhesy darde shaouend somrc onms
case of hi gher Vs. | ower el e c tHreir eihtey coon g wrhp tgiroo
showd gher di sutil i ttyRetstipomdehestaneat mealrl ijnegs st o p

respecgftbvelcy nsbuanspetdi ojmr i ces than f orHotwheev eat, hetrhepr
estimatesohsumithpenpenttes (PRI CECALC) igana#Hdliyxant
onlfwtrhe cont,r owhiglreoutphere i s no statistimatheasigni
treat menThgramnugplysis of the parameters sthomwsPRI CE
rational consumer behaviour. For PRI CECALC1, C C
variable pricing, preferring stapTeaipmj c2009;t oV au
201.4)The gr eat a@hre dciosnuttrisduligggersotusp t hat familiarity w
ihhe treatméenti ggtespnegatf veepassamei bhe presenc
effecEFer PRI CECALC2, hi ghéorsWOP pfrorci aagns ndp tciad e s
for control and potenti al s avi n(ghksa n eanha ngmTi hndg9 9wl )t h
st at isdtgind dlitchaen cceo nithr wotl rgdte uipr eat mepkti gsocapnt ext e
coudldt er per cPerpatcitoincal | vy, these findings suggest
pricing asedl a«cwantsabmdpsteidonpl ans, with educational c

acceptance.

For the price c¢ompmuensiuclattsi osnh cawt ttirhi abta ttgetepnitp t y f o
(DM&pems Itowere f or PRI CEEMAI LnahdsPRt CEPORAALY( si
the treat mmermtut grhawgmer for PRI CEAPP, which might
communication through a smartphone app .Thipercei:

effrmaype caused by the contextebftethtbehore the g

Regarding the servicewéndeasarhicglhmer WTPrfowut
(mot statistically signif iamantSEfRWVAPtPhe treat ment

comparthetoont raonld saa mpolweer WTP f or SERVEMAI L.
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The parameter for the attri sthtoeaslleoweelrs WIfP tfhoe
the DEVIt@QELl tirreat.mehhd gmadomupal adj ustabl eheheetric

t he -chiogpi t al version of a plug. AlIl OWTHRer device a

The parametepriresutosmdmmircati on, service infr
devsseem plausi bl e, given that the reléemantheattr

treat memtr ogrriaddwep addi ti onal service or functional:

Whepnpust interpreting and comparing the indiyv
evidence f or noorhtve Xstée belfef,ecatss t he WTP siagnmiesi aadc et
di ffer between the t wbhegr enueptsheo dTohl eo @nhgrsaul ldtlyd ean e t |

results of(20letb)pbeet Bh.a different context

Nevert hbealseesds ,on t he testnéoesdhnysii@ancssi call
investigate the exi st encter eocaft ndeinftf earnedn ctehsa sbcedt tweereonl
di fferent WTPs coul d aTilser éfacsreed,r emuletst o maomamc e e

Tablwe7¢al cubiat &tdi ¢thiec for the sampl @ab8he resul

Tab8e Di ffespampke group estimati ons

Pararnoter WTP SE WTP SE Diff (DM1- SE s:V/allie p- «  Cl99.7% CI99.7%
(bM1)  (DM1) (DM2) (DM2) DM2) (Diff) Value (Low) (High)

ASC_alt1 1.1063 0.3562 0.8356 0.3691 0.2707 0.5129 0.5277 0.5977 -1.2681 1.8095
PRICECALC1  -1.5030 0.6361 -4.6653 0.6832 3.1623 0.9335 3.3876 0.0007 *** 0.3619  5.9627
PRICECALC2  -0.2320 0.6416 -1.9897 0.6533 1.7577 0.9157 1.9196 0.0549 -0.9893  4.5047
PRICEEMAIL 1.2675 0.3869 1.3168 0.3747 -0.0493 0.5386 -0.0915 0.9271 -1.6651 1.5665
PRICEPORTAL 0.6245 0.3291 1.3158 0.3600 -0.6913 0.4878 -1.4173 0.1564 -2.1546  0.7720
PRICEAPP 1.1860 0.3410 1.1380 0.3502 0.0480 0.4888 0.0982 0.9218 -1.4184  1.5144
SERVEEMAIL 1.1893 0.3605 1.3675 0.3722 -0.1782 0.5182 -0.3439 0.7309 -1.7327  1.3763
SERVCHAT 0.6632 0.3406 0.5151 0.3486 0.1481 0.4874 0.3039 0.7612 -1.3140  1.6102
SERVAPP 1.5435 0.3706 0.7485 0.3614 0.7950 0.5176 1.5358 0.1246 -0.7579  2.3479
DEVICE1 22914 0.6966 2.9603 0.7151 -0.6689 0.9983 -0.6700 0.5028 -3.6638  2.3260
DEVICE2 2.1586 0.7043 1.9930 0.7350 0.1656 1.0180 0.1627 0.8708 -2.8883  3.2195
DEVICE3 3.7753 0.7279 3.5150 0.7957 0.2603 1.0784 0.2414 0.8093 -2.9749  3.4955
DEVICE4 4.5843 0.8034 4.3346 0.7771 0.2497 1.1177 0.2234 0.8232 -3.1035  3.6029

Note: +3 * SE for ~99.7% confidence intervals. p-Value from two-sided z-test. "' indicates significance at *p < 0.05, **p <
0.01, ***p < 0.001.

SourAwet howndasab.ysi s
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| Tab8e we present the WTP differenared tleée¢e weert
contr ol group. Most attributes show no statistic:
i PRI CECALGCMhere the WTP difference is statisticesea
suggests that the treatment gr eduepf iinse ds ivogamiifaibd an tr
schemes than the control group. Hence, HOncan be
taking the 99. 7% confidencethatreBRIWLCEBE AckaGio beonsi c

statddladaows
Yi QOO ENEQGPD oo THOoEP 08 pPE QPR TO 0 TWOoEP T THOo

0écoNéE) MP QL TWPoC X PpTCLE QTHOLAM TH YOG CHp WBY

This means t heovtewd agpa PRIl €€ QALLWle i nterval [T
12.615Aprefbereegchance t hat the twqgi sa@entl esomel ght
instanceseshiemaaimenweThakef one aped ybasctdganadnadr d
restrican ofnb#lesmodel saCthyg qiumair eidasitag i sli kel bheed or
rati o Aftsewwefagldisbmompari son approach presented by

whiich based on the method of convolutions

Fromabl,eweextract t he I blgiekee lri(élld)edesntt he pool e«

(restricthed mbéeéekt Wonsammbieet esd)

Mo d el LLval
Treat Greo@dM]) -2530D.
Co n tGrool ubpM 2( -2531.
Sum of DM1 + -5 0 6839

Pool ed 5076.

Twice theodi ftfher bt wvadémet he restricted model

unrestricted models gives the value of the test f

CWUTHW VM@ ¢ &G 17y

Based dn ktehrahttoiemslt st &0 fs ¢jioddmffofrer ence across

restri cWliRamsd itrhe further ,r ewet rolcttasmr iicht i 9O1a&l e n
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(@egrees o Basedaooamf i dence i ntecwviali o&Phovaene of
calcul ate theefshidl G&iNnBdd est shhaastedtar t hesLL val
hi gher than (t2h5i.s9 2t hw e2s3h.ro@8d)a bl enbo di é pec wprle@ ¢ he

sampl es) .

Nowwe wawot turmppmoogchkesented by Pden eotrdalr. t(l
val itdled er esuldwe i€&bobnu a hed fsotratailslt iad t r i Tbhuet e sn piuntd i v
of this evalwuation are t hewhNTcPh vtarliueess tfa odre stchrei bCe
by the choice variables suchhrasDERMMRICEECAhE, vSER¥E

CHARGEeing used to describe the outcome. The rati

®"YD T—ﬁ as .
Ta

wheries the estimated coefficient cpthespsendimadg et
coefficient of the CHARGE variable, has here bee

treat menmtandWTImhEe cohWTR2)dghfdep ent esédamebyes of WT
®"Y —h oY —h a9,

were obtai ned T aabsl).ephreo veisdteidmaitnor s f or the standard
by means of thessdemitmag mehatodWTP i s asym@gthotsi cal | \
means that asdderdehdatdastsi bution of the WTP esti
(beslhlaped) diGne i dppri emach t oarsinmuleatse dchdata po
generate a normal -dalstedblboobastTios pcthheecoks midfurtehe W
significantl yrceiaftdmedreaconti nowegPobbew alPoe( £994)

absest is based on bbotsthappeppgbE®d hroadmlaiwdat i ons
appldaegsomputati onal met hod (convolution approac
independent empiantalfidndtan besiiomate of the dist

di ffexence

R commamdchi sq(p=.05, df=14, |l ower.tail=FALSE)
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To do so=10f0iBbet stnr ap replications wer e dr a\
corresponding to DM1l and DM2Y) apdoWi e¢isngMHt est bma
The empirical distribution of those bootstrap est
of the delt a Amek7h®&yd waslecdul ating the mean and st al
bootstrap distribution of the estimates of WTP, t

bel owab®feol | ®wien g¢(tl1 %994., :p. 912)

Tab%e Results for the bootstrapping estimates.

DM1 DM2

par amet e me a se p me a s e p
ASC_alt1l 1.1¢C 0. 3¢ 0.0¢( 0. 81 0. 36 0.01
PRI CECAL{({ -1. 4E¢ 0.61 0.01 -4 . 6€ 0.6¢9 0. 0¢(
PRI CECALY( 0. 2C 0.632 0. 7€ 2.01 0.65 0.00¢(
PRI CEEMA 1. 2¢ 0. 37 0.0¢( 1. 32 0. 37 0. 0¢(
PRI CEPOR] 0. 61 0. 332 0. 0€ 1.31 0. 36 0. 0¢(
PRI CEAPP 1.1¢ 0. 332 0.0¢( 1.1¢ 0. 33 0.00¢(
SERVEEMA 1. 1E¢€ 0. 37 0.0¢( 1. 3€ 0. 36 0.00¢(
SERVCHAT 0. 6€ 0. 332 0.0H4 0.52 0. 35 0. 13
SERVAPP 1.51 0. 3¢ 0.0¢( 0. 7E 0. 35 0. 017
DEVI CE1 2. 2¢ 0.67 0.00¢ 2.9¢ 0.714 0.00¢(
DEVI CE2 2. 114 0. 6¢ 0.0¢d 1.97 0. 75 0.01
DEVI CE3 3.7¢ 0. 72 0.0¢( 3.53 0.81 0.00¢(
DEVI CE4 4.57 0.81 0.0¢ 4. 3¢ 0.71 0.0¢(
SourAwthownasabysis

I ¢t an skeeen ,ithddtelde st ati sti cal par amet earnsd mean,
theval ue for the test if the mean is Tablecoinci

Hi st ograms of the bootstrap distributiomsandof the

DM2 are given Ringd®e foll owing

It can be observed that statistically relevart
PRI CECALC1, PRI CECALC2, PRI CEPORTAL, SERVAPP, at

variables, the bootstrap distributions seem to ma
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FiguB8e Hi st ograms for the bootstrapping estimates

SourAwthownasabysis

Fol | olwiienbge ,( 2e0tIwead p pPye et attlewti@éP8d4) cumul ati ve
distribution funcsgi @ amW ftohre idnednespietnydceddfta ndar i ab |

©'Yis obtained byi nttheegrcaolnvol uti on

~ . ¥ 2 '
"0Q QUQh QU Q U WtQ 0wQd @3
wheiQe ,’'Q denote the w®nesWti eespid Ploieyelet al ., 19¢

908 hesdensities ar e now approxdimattreidbulhy omn healeib:
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(histoguhame) the integral is approximated by a di
a suppedarot, 1®f [was assume,dnfdort htethd adean <iet ioens whi ch
took place consisted of 2001 equidistadi® points

ptifBpfiwi Oh primm Tehset i mat ors obtai n@df>ape Hheedenasi
the following figure. Additi onaldoynf itdleen cse ormrregd o

consi sti M@ 50 fantdh &g§ha nGairleedepi ctkidgb®@é ow i n

Difference WTP/ASC_alt1 Difference WTP/PRICECALCA1 Difference WTP/PRICECALC2
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Figda®e Densities for the differences of the WTP p.

SourAwthownasabysis

To check i f stihse zdeirfof lrtellnec ep or t hi s hypot hesi s

based on the above empirical densities. The resul



Mullld6

Tabl® Group differences between DM1 and DM2

DMiID M2
Par ameter me a S € P
ASC_alt1l 0258 0260 0613
PRI CECALC1 3174 0861 0001
PRI CECALC2 1802 0835 0049
PRI CEEMAI L -007 4 0282 0.8 7 5
PRI CEPORTAL -0.701 0241 0152
PRI CEAPP 0042 0226 0930
SERVEEMAI L -0.1 84 0273 0.7 2 3
SERVCHAT 0138 0241 0789
SERVAPP 0796 0252 0.117
DEVI CE1 0671 1001 050 3
DEVI CE2 0178 1040 0871
DEVI CE3 0222 1185 0.8 30
DEVI CEA4 0225 1221 0.8 4 2

SourAwthowndsabysis

The results show only siyganifaklasmg RBRIFCECANDCZE
00011) and PRI CEGMBQ2 (Al | ot her parameters do n
significant difhereéemeat mebhiweamd tThhd scamiprialesgrtd
treat ment has atodt iys teil cdeeldi yafneyr gnc &€i cant he price
service infrastructur er,e samlfdt slen ihteessesidodrwei tbhud te,s . wiTth
the exception of the price calculation attributes

in condastWTdPari emgsi mi |l arly distributed for most of

This result complements(2hkdhendi ngseafchi ehbhe
consumpti opwhogofo@dwmdl enacer fcaaoamt efxft e(cpt.s ©##4)certain
attriNevest hel es s, the results cannot be directl
cont ext is different and connected to socially
resear dh,eattmetnhi®M i tems appears to not ismdtr ease
service, communicati on, and device attributes an
result of individual treatmpatt ffThemefbeei mwacibb:q

calculation component s, the context effect treat
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The difference in perceived p,t adfee ghfeocter d og | dtod ch iC

the following statement:

Electricibyyeromntthat engaged with digitisati
decision are not entitedhbhol ddrxzrddsd nwl yd edhtoos@mp

in terms of service, communication, and product f

Consequently, it can be adtratad dnetnht atl etatde nhgy g ot
WTP for technologically advanacreldysalimproifttbtetde s and
attributes: (PrREeCGEQlelpdlpabm @& CECA(LVCari abl e prices
on consumpt § omghdams apupr otatcehr es iigm i dii fcfaeirtte MEETEP
for vdriraifer a direct treat menWe bedortehe e tharyiif

morteechnolagvamatég t hHantihdafts dypski¥c al cul ati on.

3.5Di scussi®©@analnwWsi on

3.5.Miscussion of the results

The goal appl itchaatsi othno i dent i fyi mwfhledu e é €ceont e x
behaviour f@oocc,onmanime&l vy ¢ on s usmeerrv iecnee rbguyn dplreosd.u cEv
for the occurrence of cont ext effects-ema&s glyound
related (Poutiang2002; Liebdeardé&t .2Iod, 7 ma@Da6pbKemt i&v
this applicathieomuless whhme B e erarnec ersewli itdblnet he cl ass
econoumidcer s tafntdii Inigt satrmanniimii pref erences ahpndd percei

f astubj ect to change due to dynamic con,dihtei ons o

dynamic condition was simulated by attitudinal qu

effects and thus i mpact perceived utilities by ¢ttt
We investigated the occurrence of contextual

found that in the categor i esaddfeds erewp cceefse £t ® menae

remain stable as no significant differences have
the control group (DM2) . General ly, the sample g

and attribute |l evels accoatdungtyobehere phecatVvac
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(DM1) showed a si mialdahre uwottihleirt ygrpoeurpc g DtM2on Howev er
been found-rfeéormatpdi ¢citmegns. This implies that the
di fferent from t benpmelupr ewrheeens idf ctohmes t o price
(instead of servicesel asepgdpornttemsdr ghededor e, t he
prior to the capplciet @tmicbekn tion & hdisf ferent WTP for
it ems, particul amdrie i di Jgidiveosuemoddendgivbatkbd variati c
Thus, this finding shows partial support for the
i mpacts preferences in the context of retail el e
thatddreedisgi tal attitudesd nddasecsh ingohte rn eWTeRs sfaorri Idyi gi t
apart fromlptiedi ngems. This might | ead to the re:

promote novel electricitypcorceglreaact s, except the

3.5.2imitati omesedr ahe

I n t atraels,edasc h i nfiitfveadc tBoyrroset d oa cthibrteke aspect of
thetempetab¢fli pyefiemencessEhup would provide infor

whet heare talbeat ext cebppeas ahbdecasicdmnceossibly b

experienced ilmttelrescihieod &xbeo0dosll we take the differ
prirceel attdd i baunt eesx aankpolnet e x t, e ftf ewotud d be interestin
there is stildl a i gpirgerfiefriecnacret bdeit fwfeeerne ntchee s ampl e

purchase decision has besetnarhé&de dven ddiuws amgeet hcacsnt |
endogenouefdaeanmt eutrFcermasiet up with phaymrsd cradt peamarugyt
cont rmacgthst be of interest. As these products are
servit i saats plni t s aanppd ree sppiprsgoaah products and adj
mi ght | ead to 6bthhear creesseultifssa@dminnadaatngi bl e, consumg
whiahe enriched with physicaAllf c¢comihéendnftasctamd isser
the mechanism of the attitudi,nael. gguesftriooom sL.i elbne oet!

or Pouta (2002), t shteastee ngeunet sst i tohnast wweerree eval uated
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according to their i ndf7.Vvind waulr acpapsted, ¢ atidhieoal| cowmnes e

provided a framing to the choice tasks.

3.5.Managerial and methodol ogical implications
Manageammhdt hodol ogi cal i mplicationsFocrans ableesdr a
and marketing professionalmpur dhdeexxcd mgkongt esmeéusti K
may not be @Gevegnheheff uttbiud tspapltirceadtimeant coul d on
for -peiaeed el ements, as no i mpact on the |evel
devi ces wams idnoversd.Copatsiegmuent | vy, no evidence was f

mai n hy ptohtahte sciosnt ext effects cramaiahteirr.pumestecarOe®

On tmed hodobkbdeaapli adadsitome r el atively few con
cont ext effects in choice experiments that f ocus
goods. Thus, we addoft oP ¢6t@hDefr2ckb nlt ir @ Hfe2,t0ilebtivhaol .e ac h

called for an application with other economic goc

The findings of this applicationegl fvaibtubsiend on
classical sattiiloint yormaxnifrhiuenced by situational con
energy providers and operators. The research de
service, communication, seenm tpaelbwabpreateti migbdt es
pref erceannciehsd | ueacteedabment. This i mplies that targ
customer pfefeaeéwaerced pricing models, even if ot
I'n the foll owengwiplalr aogfrfagphsgagresftpromegy e pabhbader s

mi ght build on our results.

By resaognit hat treaéemmetbpafcf§mctengrisc ener gy [
can better segment their customers and tailor ma
showing imtghadvandiegi t al maturity can be targete

model s -ofusei mar iwdpse,r cveliiveeh as technologically adyv

"For example, with phrases such as: fdr cfaln wouled s @tn dh & \hea t &m0y,
probl ems withéo.
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Whit bter eat ments did not significantly alter [
vice attributes WTPhenr es erewmiad ens acchdsgshed via s
rgy providers should develop comprehensive mo
|l me energy consumpt seodn eanweaihgyytnigc ¢, pper aomdaldiy nar
i fiOaei erampl e &nvaurltd Seev danhgast Hlnacn udes a mobi |
turestilme eu saeqmd t rsaacwkiimgy ,t iepmse,r gaynd dynami c pric
be martkecthendslavggewy ns umer s, highlighting the be
hnol ogy and pot &ntvieanl tdices tti mpeaed nh gefn t on pri
ferences, promoting fl exi bl eemrki criantge sp loarn sweseu
c onuing hst be Manktithngl shseultch bempeloags ic al sophi st
sayving potenti al of these plAalhtshdwghtpgmreafcdar am
service communi cahavae nbanheknas hikectewmdeby t
niWT® aomrt-baapsped i nteractions suggests a trend tc
ancing mobile app features with 24/ 7 chat sup|]

rove customer satisfaction and |l oyalty.

The hiwWgtfear advanced pricitrhgpgomedeél sl stiggesmng e
rt devices into ermkaeeggy serovcderns fehbogsd. con
anced devices witshnghéhe pddesds, vampkekasaind func
sumers. Educating consumers on the benefits ar
furtherrWrrPharmropen étriggit provi ders can partner wi
ufacturers to offer bundled parcrkagmeart haevi aned
count.ed hrist epdobssi it hedattad flrromradaigei t al i nter ac
i,c enslciacnh provi de deeper insiughhese ntmsicgist ® meo u

y hel pful for future product devel opment and r

I n concouursisapirntosvi de valuable insights for ene
ance their commerci al strategi es. By focusin

anced digital pl atfor ms, promoting -dmavéndevi
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insights, companies can better meteetc hinlsdaovgyo!l vi n

customers, enhancing satisfaction and driving bus:t
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ApplicaQuanti fying syserygi emsdwterbmgs for el ect
consumer s

Abstract

This chapter focuses specifically einf prloeduet
are synergies between the sprnoda cburmdilderds emhefiregry a
producTbkis investigation partsewnuViatdry ahaydmrmieds sveasl ul
generation. Met hodol ogically, multiple condition
interaction effects for attribute combinations. T
ef feaontd® gain evidence for the impact on a positiyv
of the bundling ofSt gbiossi aald seir d @ee dcadisags saymder gi
for @omei bute combinations are found.

4. 1l ntroduction

The conesepdait bbans been a prominent research fo
strategy since the 1980s. However, the foundatio
derived from combining product s, commodi ties, an
theory, datiheg 1980k .t Gor i n(sitAhd)er oChaend er hennot
product di fferentiation within markets, which s
servitiHatsi owvior k hi ghlighted the significance of |
towards understanding how differences in product
competition.

Buil ding on this,seldatdratsthediee®gemeasi produc
of goods that are similar but not perfect substi
compete by offering(diavietenti atedl pr.od\9 &ksf i Rd tnigs
feature of these mar ket s i s t he di stinctivenes
characteristics, which can include functional fea
di fferentiation all ows fir ms ethoc eassp p efaols ttea i dhigv ecrosn
on factors beyond priser vailtoinseatciGbonoepguwwhebrg, firnm
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their offerings by bundling services with product
value in such markets.

By posigeéerowiitmgstatiimnt his broader historical 8
becomes evident that the integration of goods an:

mar ket differentiation. Thi s pperrsvgedtsiadgd dmeppbnyg

t he dymealmatciboentsweiegn consumer needs and competiti Vv

We wil |l wanankpeortt ant colmthi buipphs cai it on. First
economic tovehelipwnopersst dh @& edsByemrevrigtainsda thiyobnr i d v al u
creation. We show that wutility is created by coml

the jiedemeci Bé ¢ kel®¥fds) weAdams & (Me9l7lé6éderecond, we add

the quanti tsaetrivwietrilbssagtgiroonh, speci fically offering a
t heval uat iprno daferttvhi ec eb el | @n cuys.t omer ut il it

The exi sti ngserrevsietavistcaltiioommanagement | iteratur
the potenti al benefits of integrated solutions f ¢
competitive advantage. This narrative is frequen
anecdotal evitdeaocaerobdubBée empirical analysis. For

critiquecathed sbintegrated solution advantage h

advantages of such solutions are mostly support

evidemlc@e2®11, -3@p. 29

l additteo o@eci and Mwhithhemes td rointeidg pa,edomi nant h
igalufiblreexpl oring quwealrivtiatiidvae ilassples ttsheofquantita
to support its claims. This gap points -dowaemns th
insights into the -opfrfesf entaednec ebsy acnuds ttormeedres when sel

arci stinguished by varyThgr ahdmsé bptpki camponeat ms

t his | ibmi tqgautainan fyi ng c utsh rooreeg &l purae fu @anrige ntechgesf sur pl u
servitisation, measured in terms of increased WTEF
The initial usdevitwaseidgmiofed from the invi

manufacturing firms and how they-tamnmgbibde)t asregivh I
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(Vander mer we &Sd&radiatri elf@a8i8) nt o t he shift of a manuf
portfolio toriamaglffuderai cfeddder mairgBe & Rada,y 6159 8 8
understanding of the concept has been broadened
create additional utility by adding services or
prodgdukker, 2004 ; Ol i va. & hKal |lentbeemrdge d 2WOBEr s
summserdf or exlayptlee concept of O6(bybghadé&v&eueacteat
Vel amuri, wwthiaeabhncdhte$spyes of product bundling and
ofwvhet her product bundling impacts wutility (Becker
bundl i ng Lancpaasrtterdfs t heory ofl9c®iwhu mehr pbelpaowiesu
goods are not utirdeidtt ytchajteauttd ldfty i s derived from
characteristics, which conseqameat ViHoevewled,, alheo eb
the key point fiog tWhdtf erleertfi @daird np rboed mcetesn ibsu nbdal seesd

respecti yeaquabktey, 1966; Apps & Rees, 2009, p. ¢

Even though t hesersietxirandtbifed #ledyacfded as an est
most of the cooncéeputgbacCeaaeki 8&eMasi n30) 20tLHi spp.
thesivwe argue that the research field lacks appli
the economic bodyyearnd tri eSladedrtehinogr ed,fhavpetsetri gat es whe't
the hypothesis of a consumer surplus arisibgt és o
hol ds thmapeliedaecoersmi madMnda ddlmsianess manag,ement ¢
the roefsluild gqoest domsertvhadrsahylomi d value creati on

approach for energy providers to offer additional

advantage as it is assumed( lainghtpfropto,s eat ial t he201
al ., 2019; Ambroi se, et al ., 2018; Oliva & Kal
Vander merwe, 2000; Grahsl & Velamuri, 2014, Bai ne

Statistically significantwbotddiacaientkeéfexts
of synergies-swirtviice puadledesipowredber ef ore, we t
for the combinatsiom oorfdeart ttra bcuatpet Ureevepdossi bl e int

DCE setup. We approach t He ogu exnt-lad wpeefr drp tieratisevrea c t |
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thofsfers rictTherdi hfegbns |kcstehae atavvei betee part of

setup offer greatcttphteat $ ailnfpri v §isemralyou spd huoglsd wi st

app control or even wiMoheawkral desi ghmenabl eadethe
of direct wutility effects for each attribute | eve

I n accordance with conventions i n,wtheusleiter a
conditional | ogiitntmordaedtsi o(nCLef fweictths t o test i f t

prodsuertvi ce bundles offer syner diHemmsdared ,t rds ad . ¢ L
Louviere & Hensher, 198Bp MaeFadfienwadBpdhbnedsbig:
the already predewvtod8d egdures@yy ntdleaatt s from a Ger man
The DCE is structured agjec o dfirsegmietwonrak tfhoreeut i | ity
introdGCbhbed2&dwhich offers directions for creating

(Grahsl , 2013; Gr ahs| & Vel amuri, 2014; Vander mer

Based on the assumptions derived from busin
combination with economihca pfReuwaeateixgprec ts etur o unto dien
synergetic effects bet ween-stelrevidcief fbaurnalrl te sp, a rhtesn coef

additional customer wutility surplus as the resul't

We orsgatnrihemai ofCékaptieas foll ows: first, we revi
foundations ameéerivi taemdtlyylmr forv@hap4 82 e ddteiren (¢ he
economic foundati ons stehravti taiuspaptbiroenat b@h ag4eadk,bf . | n
the methodol offocat happpeachi c casewiolfl olue pressamic
in more detail. We then discuss and eXmhlapitrert he
4..1 At t hwes tpackienta deeper |l ook at theyobsgireed oM
our frameworkpracdrgemndeéar pretation of the estim
referring to the validity ofthelboaeckesieanshphyypiod
Chap4ei | | ctohpxiacdri mat haddl omgl caebti ons of the mod
with reference to theoFwur ahedr pioianeitti actail o nagpnpd riec adtii sc

directions for further research are presented.
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4. 2Literature review and theoretical foundati ons
4. 2.9er vitiisatbhiuen ness and management | iterature

Numerous notations and terms were established
ofsed vi toi santtirooduced earlier. These iinct egeat iberd,

6service economyb6, (Banmnmegr atedgdbéad@l, witXx0®In7e)df usi ono
from product ( Raoddsaetrsv,i ceetsd6al . , 2019,; d&Fhoyrbkrmadn ny a let
creationbd,sabdeméatedhpbiid(Proagdacé& Rei safttuzj o2®11;

al ., ®2r014dPBSodsenrvIyxxet €emMakker.,, TDRHWO4Iyariety in te

mp Itiheast t e diemist iadldi ngtdo thatsi grai ned attention fro
within management and Ragdanasioredl adt ydi2elsl9; Bai
Bai nes, et al ., 20009; Lightfoat Widthial .t,he2 Clodu;r s\¢
chapter  seweviut@ieaalt utrhdea meommeancl aHowmeeéerences to ot
expressions within t he givaem ke ntmaxdte dmd sderfei n
Neverthel ess, dgérevidtaifrs attiitamrre mafi nder ref erbi $ ocomht
under st angdarnyi ttiilksadatthi encombi nati on of different (a

product and service attribute .bundles that are of

Within thdifftteratumaepr csacfhpesefvoircesatamgerpr op

exampl eséagmdarmteati on based on value ci(ea@tlirbaseompl

services (e.g. installation), intermedi ate servi
(e.g. outcome contracts or service | evel agreemen
of tangible and intangi bl e <gtoanmsecespeantad i wmigt Isier vii ke
smoothing services (facilitate producitnspwrrarhcae e
service when renting a car), adapting services (c
functionality, e sgnar tGWPHt ceheeasges ubset i t uting servic
purchasing a product, customers pay (prerankse,ete .ad.
201.9)

Besi des t Iset icoant eqforder vi ces, management resea

the moti vat isoenr Viiotri SBabthpam ings may i ncrease revenue
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response to customer needs, i mprove product i nn
increase cusbomeet!| bpakripgndigbtéompeticeti an . , 201
al ., 2019; Ambr oi se, et al The2@l&erBaf-heavyyenh af
firms i nbhasseér vipee ati ons of fers firms opportuni
enhances competitiveness. The expansi on of t he
connected to an array eocsf whew hdiagiet agarttecchfnol bgi
transformation. In this contexsterviheambdb@eant ev (

referred seras t(@Geabtdwdr et al ., 2021).

I'n tdmai ofder hi swesercegplbynst ¢ sepgtormeddesar ch obj ect i
of addi nghe quartai todt galted ofe r eistdinywh avuesemakey
guantitati wee rsattudhneilsdeeonnt i ¢ i pqganti tative met hods,
dat a, and the key results of the research, Il n co
we identify three major reeear tdrs dtolpe ctisa s iTch ef ii Ny
performance of the firm, the impact scfr violné shit i mo

of f eraindchger f or maacei bsftsraatieogni e s .

The firstarreasadvictiissattheni nvestigation of the
performance and sharehol der value. The studies w

t haer vi tiinscarteiaosnes turnover and competitive differ

relevant studies is captur ed( Suaorme za,n neutalalp.er f20 InB
al ., 2008; Vi amjdi aeseéts sanle.nt( BE2Qgtebr)dy s et Talk. st 2d1il 4}
focus on $(TSwaroevsd ,degt nealn.u,f {20EYI, nget al ., 2008; V

201, &and engineéEggerfirmpPi alfererkt0ldgdantitati ve me
within the studies: fixed effects Mm&dalrezaneétdwh
201,3)a correlation analysis between the service i
replacement costs (dfantghe eftj rathéd s e @ROOBIH) €Wtgle r mo d elt s
al ., ,20d4panel data anal §¥isnjwiah.dtKegd.refsiét&y a

arguments emerging fromsthese studies are as foll
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T The profitabilieéesgeafvilteasyvidloesi mtoeagrextceed t he pi
focusing simply on products, with the implicati
the result of market MAtamreéezy entayalbe, oX@X¥3)at ed

1 There is a correlation between the service int
turnover reaches a shacempdostodr h OF 80§, oét t &le.
2008)

T A balancedepvbdectombi nat i-toenr ns e evrefso rtnhaen cleo nogf |

whi |l e an i sol ated f ocus on either stegrvm c e s (
performe¥nsejic, et al., 2016)
T Servitsgtsradti @i es increase both the absolute | ev

firmsé revenue streams iwhpirlogvhiereggduowh @EgQeplt oV et

et al ., 2014)

The findings within this reseamcle atbomitc tdadiree i
i mpacsterofi . Tkat § banbdoifeesnd evi dence for the - mpact
pr odautcrtat egi es on the finan(cHaanlg,p eertf oalma,nc20 008; tWw
2016 ; Eggert, et al ., .2Hb4aveveuar edlu,e dto alh.e, n2ad L3

customer perspeasitvieeidewmélseapmgnt of the financi :

had different mar ket drivers. The samdi mar gises me
(Suar ez, e;t sahlar,e 2p0rli3c)e, servi ce,otrurRdv esra,l ema rrkaet:
(Fang, et al., 2008; Visnjias wariadhl, e 0drbd Egmterr

by company size indicatwe sas Pamademni ¢cdhebdmalde gl

a positiwnm fmpanti al performance. However, the s
performance stil] needs further cl arirdtin®ati on. We
freamnsumeras ocwist o np wh @shehrevri c es bourfdelra ng & ewatdi | ity
to better financi al performance for the firm.
Theecondofmmueaat isteartviivtei ssad &arommlc er ns t he i mpact
firmds capabilits ersviatodsfaetisamgrsc e Empn ri cal resear

i ssue is mostly conduc(tKeoch tbaans®ekd ,0 nets uarlv.ey ,2d0alt3a P :



Mullb 9

case sthaiieda, et aMas i nRi0,142Q &Cte)ctii WWeCé it e& vMa svisn i
201,by industrySpanhnaemadanbaa e€Mtheals.t,udd2®lsl1)f ocus on n
(Santamaria, et al ., 2011; KohtamdkiT e¢@pknje2201
& Masini, Thelimpt hods used(®oeiflactet ahalya6e6d4,;
al ., ,20¢8ryess{kohmameks,, edl mdteftRQaddB)&sEasi ni, 2
and a multivari(&staemtpamabi ta, medeyalr.esu20tlsl)of t he s

research area ar e:

T Service strategyl Tomirf dagnudd estesrovni sg iefnoord d @ir i ngs t o

and softwamersabkes financi al performance in con
(Ceci & Masini, 2011)

T The exi stence of networking capabilities faci
perfor masmeryvian(idsoahtiaoom® ki , et al ., 2013)

f Human resource managememtreamai cmukcaoimeirt dti ovrks

i nnov gtSiamnsamar i a, et al ., 2011)

T An organisational transformation based on dist
|l earning activities is necessary if a positive
emer(gkeari da, et al., 2014)

| mportaké avwdyst hi s research field ar e t he fi
performanmveeders need to have the capability to cc
ihhou¢&ant amaria, et al ., 2Molrleo vCeerc,i i& Mahsoiwsi ,t h2a0t
services are an offering that supports (cO@enpiet i t i
& Masini,oebéed)findings are in line with the estas
no-hi near or even negative effect of service offe
t hough(tKaHtlaym? ki , et al ., 20MIBi; s Pafkfinabatn iass & he,

O0sesaviitoin paradoxd, which wWe 2a®dress | ater in Cha

Thehird resear cts udrjafac tquu a mstieinrt vdithid vseausirost h e

perfor masnecrevidff smati egi es . Data in this field are
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(Gebauer, et al ., 2011; Eggertandeti ndleGeh 2wt ; St
200.8)Al I fsotcuudsi eosn manuf acturing companies. Met hod
(Gebauer, et al ., ,2058Tt oGle®ebaatuyesreZ30DB)8; Steiner,

and | atent growtl{ Egmgerdr, owep Traded &kle 0t epults of se

can be summarised as foll ows:

T There is evidence that companies which have a
are | ess sehahnigoewset otnoe r( Geebeaduser , et al ., 2011)

T Distinct service str atfeagarlesscemeéeogmer basegoohn, 0

and deve( Gpmhaoer, 2008)

T Services thatomaombiadedde dwittoh a product directly
while services supporting the <clientsg'eracti on:¢
profi (&bgkrty et al ., 2011)

T There i s Wa Phaoirgqlde v it duadlolryed and neigno tB 2aBt dsda hseesr v i C
for the very same services combpaak a@®tdéihmar ,i s

et al ., 2014)

This research cluster takes the customer per s
accowmHmtwever, for measuri,fdgnawsti amerpec éotr maanictey i |

usewhich have been gathered throudlfGebaueryi ews aw

201.1)Agai n, direct customert pr astshees ascuecsceeasse omfot ¢
product . bdepdkeeshel e66&ebbaberstatdiak., 2@bhfiEggert
that a proxy for consumer centricity as well as f
has an impact on financial per f ortrhaarhee ,{ lewhmigc h s u

financi alserfVietcWesa foifod evi dence t WAt dphreordaucit s a
services,buwnmhdilcech al so suppor t s otfohuer urnedéeSrtaleycihnegr , a sestt

al ., .2014)

The revi ew of t he guaseil Yiat i s@mnitlointieersat s e g e

characteristics that directly |l ead to tthhd sresea
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applicaltt omecomest hmaybousyt bat 6 Bevigtusatauaditeash ifvoec us
on manufacturing companies. There are some studi e
are B2B Wbhcuseaanl gt Jtdeyi ner, empladest,lse2 Ovladl)ue f or t
(corporate) custbmert er méstnaaquat p erwiothrimpmere or

val ue, i mplayddargegkhedsc ushticsmer perspective as well

4. 2. Rybrid value creation for commodities and el

We begin by introducing electricit,y vwhisceld on

makes it hacrodnptea iotfifveer advantage for the supplier.
and hybrid value <creation as one way to increas
competitive advantage. We also introduce a servi

pr odduicftf erenti ation and servitisation strategies

common pitfalls of the concpptad&now@omsi sttheents e
gener al approach to servitisation, the energy ani
on the assumption of synergies generated from pro

in the further caaguirosnne of this appli

El ectricity can generally be r egparidveadt ea sg osohdosw
(Ni kander, .@uts taolmer s20c2a0n) be excl uded @doomot hpagon
for the &upphtghrenov ®leu neec tadincsiutnymtisbben t he ¢ &arme as
producol onamed must take place Bpughbg &t Kgheebam2O
384; Kempener & .#lé¢ Yiawebe, a2@lLe)d globathatsheat tiroivw i t
competitive dRdrgamrmn&i B0 iwoNervne,r t h&@megs saut hors arg
t hhbtased on the ,ahdi&dacéeeeinsiiacs dnVomi, glett .laedrp o LDilk
exampl e, customers may be willing to pay a prem
renewabl e enéKgw, setrTahkesl,e c2tOrli3c)i ty mar ket demonst
characteristics of. aComesmmeedist geamgorek prteovi der s an

products to be, mantnelryc hmtmbsethabnbdead dg uafl i @ iyf the I i¢

8The organisation of this connection .is done by the balanci ng
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switches ,owhiacrh nmuathgier s ce an siwiptocditriamgé Raeoagan &

Bowmann, 1992, p. 217; Hall er, et al .. Howe=®22y,Litt
recemsearch suggenbs | bdthhgee rdpormicnea nits r e adsear sfi orn ss wi
and thpti nemafujged | waiti ngt hfei mead d retnrga cdht ,ofr enewa
energy, | oy,aletty .rfevadrsdbs have an i mportant influen
switbheir el ect(rNdahlhel e,r oolihdasin.e,r g0 lan)d el ectrici't
neefdost er di fferentiation strategies by emphasi :
configuyr afoiniones pt odubutepraduwe |(BAond dleeasb, 2014, p.

Bruhn & Zi mmermann, 2022)

From a bamrsd nmasagpgemsptctive, el ectriasiety can
called 6born commodi hoghd eacst ii te dpocetse mtoitalofffaer ¢ omp
itselSbme researchers argue t hadommaadimhdichynmaddi n@
additional attributeBnloe, netw dhki.0qat 2sttr@ealtiepgpye st8h a't
t he odr etch @ s ssiecravli t usder e h &odisrugner electricity [
invol veermechuct 6, as it is available in nearly =eve
essenti al (fLoorh sdeai&8 yK¢lnizfeel , T Reérlel ,armpe f3i8vh9 character

electricity offers:

T I'ntangibility: There are no tangible aspects su
or packaging is not possible on the core produc
T Homogeneity: El ecs¢e ddrctd ey 9 @psmitlidewd aerxdcihangeabl e

consuwietrhin a deregul ated enerfgacimairtkeetted wher e

T I'ndirect value creation: Electricitotycahsomend® e
Val ue creation is achieved through the usage of
T Grid boundedness and instability: Even though ¢

common eicryretaf Kempener & de Vi veernoe,r g¥0I1gse,nep.atddp
consumption weeHi hoaal i mibtael da ntciinmeg pgerroiuopd manage
T Low involvement Pef s aimadsl uvneemesn:t of consumer s f

increases when it i's not avail ablHowenvde re | eocnt ra
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politidanleclgeavbeds f f momaeht s emerged (e. g. Fridays

created hi gh einnevroglyw easmednit-n @ b & tsiestliye s

To sumenarti here are different characteristics
starting point.Gfiorenditfhfee rcehmatriaacttiesrairsvtiit@dssraaf® @l e c |

regarded as a promising approach ifroheageedrei ng con

commosdi i bn, as it describes the combination of
t her eoffofreer s a platform for adding innovative attr.i
(Shankar, et al ., 2009; Matt hyssens & Vandenbe

Matthyasearsdenb(e2ndpet8 yue that there are three main
l ead to competitive differentiation: a) product
|l eadehh il pb ushiemefsscommodi ties is mostly driven b
|l eadership can only l ead to sustainable competi
economies of scal e, and cost reductoindn harweedar c hi
Apart f,pomdwultitsi nnovation, customer | inking and
i mwvative services can -temmoscht tbnres(hMapthgabéende
& Vandenbempt, 2008; .T\haeu eanp p& iEcnaktei,sem@ O@Rf2Jc o mmadhigt ib
of fers instehei tirsscadroebmgedglialwi tati ve( Sloankabutetr
al ., 20009; Grahs| , 2013t Gocamglhed NVebdtmarser 204 4
of existing,boufifledriinnggsa r paiagethuicn a s onr as f or new i n
off oirncrnea@gst omer | oyalty, c &n ed Idsoh atineh exmapnpul fi accat bul rei

This broader uaderesldmantthe gcorsc-ept gi pe o(dTyusktkeenns,

200,4)6hybrcirceafaMletheédmuri , 2011; Grahsl & Velamuri,
or o6hybridSksahkairpned6ThE. coB066p) of hybrid value
of electricity offerings is based on the understa
can be undeinasn wfoadealseich@Grcah s/l |, 2013Thep.ef D0 6) t

theoretical stountlaass apprhnooppds ed b ya rivBaand{aelr9redr)w eb e

appliiledt hi s casse.geA ptroeesistfiodfratimamuf acturing c¢om
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propo(sveadnder mer we & Rada,6;1C8&hsdp.t aAUB al po $@8Yy

as the foundation f orprowsiedpbpucnedalcens :on ener gy

T Stage 1: Companies @dobred ssierrgripcressduct s

T Stage 2: Product companies adding services to t
products based on advanced technology or conver

1T Stage 3: Companies offering bundl es,-seaeroumbdei ng
and knowl edge; services being the dominant com

knowl edgeervisee ¥ .

Grahgl2013; Gr ahs| & u¥ elda mdne ir ween2d®aldda{ 1 9 8 8)
approaadd ttoo the existing variety wefrivndtwistat yoper
a special focus ormubBéebpinar &£ Hrer veinneg gigd esnetcitfoire da ntdw
approacheseoni hoofefaetriiorngs can be sysetde manttioc aal d dyi tcio

and synkRugel és.

While the differesnérnaittdotnadoefo ntitse stthragayimesfyor war d
overlap or might be interconnected, which becomes
framework and the description of the components f

and which ard&@atl®pl ayed in
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ities

StacCompone De

scription

Exampl es

1 Commodi Traditional <core Electricity,
and uctoinipiatnyi es .
2 Service Service aspects |Speci al el ect
the commodity el e.,green el ect
of ferings guarantees
3 Product Physical produwmnt tE-scooter, bat
increasectricity panel s
are essenti al to
of ferings
3 Knowled I ndividual consulConsulting se
and/ or-hkwoansfer.business case
regarding a n
insulation in
3 Support Customer support Tips for savi
of ferings more efsupport to wus
of ferings mos
3 Self se Enabling users t«Online tool t
formerly paid seielectricity ¢
consumpt isan ivwipgH-l
service tool s.
Source: GrahgROoO&4Ve)hamudi
Cust o-mecussed bundles of goods and services can |
for t he customers i n t he formserfvi seppaoppgl,i clam
(Vander merwe &TRa&dba,e PpIdyluct of energy and el ec
commodietlyectricitit,sed & «,2 Gliudsdetss) i t within the unde

Vander menrBvaedas 1 9 83 g e

compl ementing

1 deBunldiag

0 nSttahgies 2f caudnddsa t

services,

such

as(Graks|

ta201385s

Qi

al , 2013; Balik,centradst t2d® 2t0tpeV aorrd egri nacarBwael B @ me wo r
(1988)Gr ahs| defines phgmacal ppugductsamafte. ¢d.her me
aut omati omrssemsodresr ) ShagpaBt fof endiGgywhahd @OIlI3i t
115) She argues that in the case of energy suppl
product ssdemared sfeor thetberefgoned and compl ement a
(Grahsl, 201B|l eethiiitd 8 ar e ao fiphr{i &iel |leexraamp,l.eet al

However, it must al scecebei treemmrt danmhd ftdratr dtheai | el
not necessarily entice customers to use more el
additional attributes or featureseofvitfliesaathui roehsict .
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effectively provide o(pGriaohnssl f& rV eeclmabniugrei , ® 82h0elndg) a |

effectively based on environment al preferences s

(Kim, et.al., 2013)

n

In GHgROIfFI)amewdrek ,categories of possible bunc

to additive (6combinations®d) and synergetic (6s:s

(2014) .p.Ad9) tive bundles are a combination of tw

products sol d t oE)edarhpdrieedidni tai vbeu nbdul neeb Hnei sn da rbeu npdel aecse,

whi ch ofdfere ebfefsearwiindghs | ow compl ementarity and hi

C

f

(o]

mpon&@hesconfiguration | ogic can be written as

ordditive bundles from the customer perspective

e

(o]

ver al of fers within a single poiadvaonft agaentaasct
mpanies tend to offer Ghuamdll e K a/tel| a.MBypreecri gaddd Iipkr, i g
ndl es are a combination of components that are
stomer that exceeds the sum of the individual
ecabled Oflexible bundl esidt whi cthi gloimpi e mp In ¢
mpone®hankar, et al ., 2009.,ThGr xloxnlf i guvYalt amur il 0

understood &gnérdeegoaben8l eod famirdei taisosnuame dv atlou e

e user based on their interconnection and intec¢

The hypot Bgsnies gébobird sburhdaltest he combination o
mponents | eadesd tooutam mep tfiomi t he ¢ uWT RPamedr , henc
cordseamgyvittdiistagri atmur e circecarsmer ci al performance. H
ergy savings fseatvinbsmadvi & hmayaad etaagfarnraym t he

ewpoint ofathkea@asbvi deertch ewisthhkauntgr any | oyalty e
coudmis might happen i f t,hemobspectippe foeatturmaes
mectoent r ol | ed device or eveens ac osnnsaurnip tdieovni)c el etahdast
wer consumption of the commodity good in the fo

wer prices. This exampl e i ssevrevriytpeseaaddwoandt fvbi c
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refers to the empirical observations that additi

to higher returngGebrugrodeci md .fi 2@OD5)

Theservitpaamnadox has been observed within ma
Gebauer( 200 ") nftoidityf f er ent faapcpteoarrsa nfcoer otfheFhe spar a
cognitive wmd kdempdvietmgas an ofvreommpaeaasgsangi bl e
product s, economic sceptticaesrnv baobscsuteosdschlea nvdi arbiisl ki t
aver dgioondevel op new or ga,nriessatiriiag ma| f cdameedidpiltypiges
ser voircieent eSbemocnaedrsgainonal and strategic misalignn
of a sthatt elgyys services ass wa | duonraleesrd drmp o nneemeedo f t h e

to transf or m-cfernotm iac p-mo dae cstee d7,i ceempeeghuyi r es substan

changes s$art ioorngadnistructure, cDmutejjaeanad,empl alece
et al ., 2021; Kac Zlcdhd predred t iaoln.a,l 2a0nld7 )i mpl ement at i c
resource misallocation and inadequate service d

customer needsKaefzfoegt ievtedeyt h ma2@&7) dynamics and

perceptions can also contribute to the paradox, a
in the services provi ded, especially if Alnod we |
competitive pressures in saturated( Gab&kweders, catn 4al

200New insights f(r2d0m 1Brmgsb astheali mportance of a c
approach in undersiamamadoxtr.heThey propose that d
processual, and environmental configurations <can
adoptsienrgvi t 65 ntt egi es. Thi s configurational t heo
out comes obsegerewvdi tieifisfdotiritass ' suggestsiemyittihsstant@ttonc e ¢
merely about adding services but about finding |

har moni ously within the specific context of each

For the serviijtiims gthitormeparadonabl e teanmaonsi de |
as a potential theoretical underpinning. It can
the phenomenonremnsah,epbyh ddhiesn g el ati onship between c

input demand, provi desatiinosn gbhétNsaviingwr c10%%9 ;mi ii ene
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Phaneuf & Requadhen Z0xrmMs transition from pure n
oriented npordoedly,c tti o mawd i heput akelmphd nEgn greasb o

technol ogy, amdloattheedr isneprutisceover taadl ytshoensgel r aw
shifts through the |l ens of cost functions and i
le mmave caecwihad e pet utahlei economic i mpacts of servitisat
that the observed chall engeseravnidt ipsead damend mpayo fsi t a
from the complex adjustments in input costs and
the paradox,lelrmapbbafdls a theoretical framewor k

dynamics and input recoaf ggnr sshetrbvaistailsnahteiroenntp rionc et

However, it i ssecrtuhcei alli miot arteicoongbneiot woi.ceatclkeypt
The | emma operates within the confines of neocl a
behavamdirsmooth adjustment of inputs, which may n
no-hi near factors infl uenSdrnwi tdigsnadilitwiessa tcioanmp | cewti d dr
as market c o mp e thiethiao/ni ,oaurtdi st o meatniad nadr gcamange s, \
extend beyond the scopesadfimnddaBsErtviidnaslate ont cmiah |
often stem from strategic and operational mi sal i
(Baines, et Aaldi t i @&} typoanrtahdeo x ari ses from practi
i mpl ementiwgi seretreed cestrategi es, suggdssicngl itrhaarty

approach is necessary to f w«lhleydesBderxst aen.d adnd &dc

A similar concept hesesd aslpseaxcilfdermseld wepfdftodrreistiiggsi ta

well and is kmawhoamaspahadodédodg( Gebauer et al ., 202

4. 2.Bi scussion of the theormeatdioemalutfidfidgatmoamrd sof
servitjsaaiedamdddhybrid value creation

There are different theoreerval i 8pfrieccaecnhe ss ttuh
names (1)-bmesdutbheory, (2) game thepamnd ((43) tthrean
contingency theory as thesemostr easaeedirRapharstplenctd ves

D2 azarrido, 2021)
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(1Resoulracseed theory builds on the assumption that
are hsour ce of it somsfdpuresncampet i ti ve advantag
understanding foll oswesr vihécecmdi bhetrieonhi afe based
prodsuertvciocnebi nati ons to i ncr € B8ag netyi, | i1lt99 1f)or c u ¢

(27he consideration of game theory busierdstomsather
strategies through understanding theopsoaweder a
(choi ce) (bWahgasvtiaofufr, .et al ., 2021)

(3he transaction cost theory is used to consider
t o opfrfoeduertvi c es btuhnadtloeaproes ed by di fferent market
centres for service, third party field service,
( RuMar t 2 n -G8 rDr2i adzo. , 2021)

(47heontingendgs ¢ htichnee yf eoed an oifdetaHne f(igroduct) st
meeting external réefgei fcampmbi d iktdxeesd RalbEzrrtezsnour c €

& D2Gamz rido, 2021)

Before concentrating on the economic model s
servitiswetineed tbatobhbisckervi $li®a@itd onor the housel
consume,r ) elvhed masjearviitthiistabtriaotnur e bui l ds on the pe

(6t heory oafn ditetnec ef idroneds) neoht o uesnephhoalsdi sbhehavi our and

preferences. However, there are examples in the
servi tciasnathieomppl i ed within thandndencsunsaudnprt g onf |
as wWelhlankar, et Aplpl,i c2009nhs in the I|iterature i
|l easfRgusseauy, |20u2n0d)r y ( Roembvoiuctess, upOglr9%)dabl e whi t e

( Mi chaud, etabatpopre2QR@bdmaoureshat el, @2dMKer ship s
(Ordanini, oet cahsum2014)&r@yhsdf f&e Viemagsnuri., 2014,
Kregagan Doxkahla)mehe fobhspwehg that dsdrfwirteinga taitcer
from the dominant . . BRéyookbbuadet ¢ hiast ia@s appdmsatit opn

t heonsumer and houwsabohadbl evel i s
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A B23@rvice provider neeidsc tvena suedea wdr wintdalie rtale t i
consumer ss.eriviwcs, operati ong hnpiragthttyt b e meddi éhttea@ s& o
higher distribution of physicalnostearbveiccreu cainadl sienl Iti
of digital sales Howewerrtvhe epmpé cad hiomanst. val ue i s
payoff butcuisnadmefassecdycl es or reduced enwsdrwinanent a
bundtirre focus stes $ttrsantsamaddmreel at iFboanssendi pc ons umer
interalcthensend, the interactions between seller
t hease of energy products, al(lKatahsrterea,asepE ot s g g a2 2
retastetf]l make use of physical sales stores, ev
i nt ersaicpteirofnroomeidne, r-led sadgd onemhs pmere .ignt etrhaec td omcse |
ofbcust omer |l ifetime valuebd) a,randt htehed amilmantons
remains on the aspects of Atrust, (sKamapsltircai,t yet ta
2020, .Howedtehe siHasntbemome more compéeexlti emesompar

where cuméonemkey shdwe klzeap méhe tasmpion@t s

Crucially, these@anditrast amidofemgt opfri vate mar ket s
household | evel of fers a starting point for i nve
t heofMhes. perspective can Glkambearcleidn t(0l %33) ,wowhki cc
turning point towards an economic understanding
S UgQgogeeds hat products might be di{BSavenottatecdtbywlc
Rot hschilbg, cb%8septgywoalmar ket types, of which one i
t hat is made up of groups of goods, i empdthheanti t h | «
competition offers simil(aRotbhustc hn.d tdT,h edrex8ti)rcea,l fparc
theory to hold true, the source of wutility needs

group of prododteofebtameshe product itself.

Beckéndédusehold production model assumes t ha
goodshemsebbwtes from the delivery of servorces S uc
entertainment, which i s wairryectl osvsa®l U drheeatnmeonnt i ®

el ect(rliochiskeyn& el ,BedKk dapd e | assumes that wutility i:¢
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the combination of mprWwéthgootdbewhbobséehmked (an i
potentially involving more ,thams omeanisndihwaitduadle) .r

uses the ti me tppr ddateatrva ccte, evbigtahd temeer at e ener gy sa

Adansndel | €h8 dno)d el of commodity bundling off

portfolio strategies for firms: either (1) just b
as single goods, whereas the bundled goods might
approathey acknowledge the possibility of a util
the individual wutility of thanbehldérdsipawtishaiNelws

mi g ht be aomedfdicmgnt o Pareto sdweodarudmsgelrhseuaodi ng
particular goods. The reason is that bundling (ir
entering the household and without kmpowlfedgacaefs t

of the household (and its individual member s) .

Lancasterb6s Theory oflXo&)samer oBehhei bater ap
Beckerbds theorwfobowevar t hwi ghal ity Apfpsg&o Reeadnd

2009, .p.Lamx)aster postulates that goods &he not d

utility oderai vgyeododf racsm i ts propekbkamnesstasmrd] th@é &)t
formulation of the theory, Lancaster uses the sit
i dea: i.e., the conjuncture of a meal and soci al
a different wutility thandbaot liugabndcgass tweoru,l dl 96f6 )c on <

Furthermore, the hedoni ¢lpénuse¢e brdamemsti bhedr i
poiwitth respect to the economic foundations. Thes:é
characteristics from the perspective of the cons
analysis of the ovaetrlad | c lgpoomgle baift g wlhlaietay pofoaatht r
of fers a combination of the individual specificat

to a pricGmnigliokbdex, 1991; Goodman, 1998)

Samuel sonds hougqdm®ddédn ttheeomemt i oned as anot hi
underpinning of relevance in our context as wel

household might consist of different agents (i.c¢e
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deriving their budget howsdhaglitdi'tmufmorl evedc hoifnguttiH
abstract | evel, we can observe the combination of
rule) that | eadsatti@wna odt itlhiet yhomas>ihmil d util ity fu
assumes preference heterogeneittays tiens tahned hporuesfeehroel n
a googderowiarey across( Eoinclkumé&r liHgpiwe vel 992his pref e
heterogeneity is merged through consehAmups i&to ¢
Rees, 2009, p. 39, FBampelisoad¢f édSt6) such as ener (
or monetary savings that generate household util

househol d.

With refereenwdd,i soantei oot arfebdea ndsadfi onhe approach:
considered above $as itome blethialviitowr maxXiimiiel cesstumer
mo s t efficient combination of goods to achieve
mi ni mal costs. Therefore, every need can be satis
and sefn\iadeéduj & Weinstein, 1997 ;WeCaasrsgiunei t&h aRo |
presented caoemtarieb usth avenasct evii itthhd ¢ € o ncseeprtvi 6f sati on
Furthermore, t hierscki catnd rtitbhaitt itomesr e i s an economic
prodsuertvi ce bundl es of ftfdhrat advabiutl ido nnaolt ubtei | ax aielsab
i solated consgmpds onWefcalhle this additioganl ut il
consumemr plus, which is &écr eadtmeedcdk ebryd so rmofdoerl tohfe hcoo

produ¢tt®oébwhi chgdefilsnasd services (and ti me) as

utility thémsédeasof a customer surplus i s an exp
of goods and services are the input to a househ
desired utility t hraruddmatnhdeBdkescekrevri,c eBa $t6laton t hi
assumpltammast erds model assumes a | inear relation
and product s. I'n the Lancasgesr umodelty thlye chomsiui m
i deal product quantity. Mat hematicall vy, the pro

°l't must be mentioned that this attribution depends on the ho
i.e. number of people within the househol d.
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technol ogy provide necersasxasingigi dp(aWise rbearrg & ,h el ud4i,l |

26-265)

Therefor e, Lancasterodos model inherits a mul ti

the +wmakttibute model s t hat are -arsieadnt ey b ®emawime

resear(cWieerseng,a, eillmp.8tdh)e case of ramMdBmdden| i 097 M

Whil e Lancasteroés model clearly offers an eco

serviti sWteildnm®d@ah)di cates two | imitations of the m

Th

Ps

i rst, Lancaster does not di fferenti at e bet ween

ereWioeereehnlgda8 4 pgant addépeooapti on vectordé that a

ychol ogi cal cues fabricateddfmoruarm, extter. ygalanda dw

contséattitudes, e,x pwelriicemcaedds ettreme.@airr didn ¢ ctutses i el e

of
ig
t h

to

4

co

of

co

h a

19

P .

b u

at

| e

bounded rational iSteyc oddrelriendgBid )at miss t hfaé siLsa.n c a
notrhaesa r iseteykbh emlgavi our & of ¢ osnistuumgetritsdirésne wyhone @l ec
e creation of wutility through the consumption o

the needed characteristics.

2.8el ecsterdvi t reasteiaomh based on choice experi mer

Based on the reéstulketrtratdremreéwniceew, it has bec
ncepts of value and titei Iriemy e@abredn wietrTys ertesloamm acret  t
t he val ue undesrwittamidn nge owali gd niad | economi C
ncentrates on the buyerés side and assumes t ha
ve a prefersenctehetio nuaxiilmity when deci(dWond ,bet w
93, p. 121; Vari an, 1999, p. 33; -Bbmake¢hl193017¢

. 2)

I'n appbki ovaet iuesre CL esti nmaywn ermgitehsdt nt essefr rvid acnec t
ndl e. We formulate different synergy cases tha
tributes. To identify synergies, we investigat

vels. The term synergy is widetltthheusadei nomaeke
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referred to as (iJratmersgcteitonalefFdrk@G2t mope, 60Nt er ac
statistics can be positive (swywnetgisstciomet rwsheun ¢ @ a
t heonceopft ssynergy andtéenteaaddh&ebisywnergy cases se
qualitative description of our r esearldh dhymdtnh eme

interaction effects

Theresavecanhntri butions that apply preference
approaches ismertvhe(itaasttidonno& Pul |l man, 2001; Ver ma,
et al., 2001; Rombouts, 2019; Rousseau, 2020; Mi
We introduce Ftohe seex abmpll®ew. di f ferent studies combi
the organisational( 2v0i0elw. aX\VepIr@at reat atthe advantag
experiments for service and product adftksé gmar ket th
share, opti mal profit oromppeodiufcited osgeasr atni e pepmac
combine dif fhearseerdt aglpoiomae hes (for different stake

for an effective product/ service design.

EastaonnBul | nfa2nOn@ e el op a compr ehensiinge sneordveilc ef c
attributes by connecting attribute |l evels directdl

okervice confi guseatpiroonfsi ttahbaitl intayx.i mihei r approach

delivery <cost models with a conjoint analysis to
aims at the optimal | evel for each service attrilt
i mlications. By employing this model, service des
|l evel s seobopthi mar ket share and profitability.
The specific modelling approach used in the s

of conjoint analysis combined with the devel opmen

probl ehatd®P. This heuristic consdcadetrsf nmmat i oresar:
the indirect influence of process decisions (1l
consumer perceptions and costs. The results from

service configurations noutmeanlpyr edleiregmcelso vailty awi

profitability significantly by edpattiendi ssienrgvibcoet ha ttt
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This model represents a significant advance in
particularly in how it quantifies the impact of

and cost efficiency.

Verma €20@4«)pl ore cust omer-f pr asheerrveinccedd3C Bif soirn ge
to understand the i mportance of various service
study offers insights into how different attriltk
businesses can |l everage this knowl esdgeThe QGBI g
met hodol ogy involves creating hypothetical servi

participants evaluate, allowing researchers to cz¢

I'n their anal wsiBINLmo/kealmsa tea easlit.i mate the rel a
each service attribute included in theirofefxperi me
customers are willing to make among various ser\
studi ed i npcelrudter apnrsiaccet i o rd,e patvha irleasbeialricthy -domfandann al y
product i nformation, and access to |l ocal branche
customers value a mix ofebdbuhesradntdi oatti ngndhatl
not exclusively focus on competitive pricing or d

with traditional service aspects to enhance cust

The resulneasegprraahhiide a comprehensive under st
preferenciensanicne eservices, which is crucial for bu:
to meet customer needs effectively. This approacht
withomest expectatifoinsdibrug nsatkrkeetteigpiocsi ti oni ng and

di fferentiation.

Pull mann 2€0teXxyamimi ne the complexities of design
multicultur al mar kets, focusi sagt ioomn tahnesh tbdasbsa ndcnel b «
optsemieconomi ¢ suwKond g gsbpueidiiofinrcal | y addressed cul t i
service attributemetkempgl agpngaahmi kad combines ¢
rewbrl d experimentation in a multicultural setti:

service oasfitppatatbiign with cultural diversity ai
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Theodeldpprgoach usedriommacsthhraseDdCE t hat sintegr a

obabMNL smodel Thaeage model s hel petlf guanost dbpet hef

ifferent cultural backgrounds are willing to mal

, the study not only provided insights into ho
reviecttri butes but also allowed for the strategi
rvice offerings for hetgsappmbaeusemasketyg. fdhe
oviders to adaptspdelitrurodlf edii fnfgesr emces effect i
rvice design with the diverse expectations an

gment s

RousseaW2@d)esti gat etshatthei nffalcuteonrddevi y d U m@ neescp It ¢
ase smartphhSigzeanmpimmngemgaCH bDvreastpr @gdtee ences anoc
ci-mhkhng processes. The research identifies ke

option of PSS, reveslpiomgrtnhdéti wahl kysemeir onmen

ort he allure of the | atest technol ogy, significa

tachment to owner shirp,ot ewtdi cvhal v e §ildegonto i ¢ e pr@ldf
ssesBhe nDCtEhiosf appbi eathynatteel appal iGala d hLooh o f
del . The CL model assesses choice probabiliti

ross respondent s, provi dlihngC bmasddli nied eI teif feireesn ¢

ithin the consusneg bhaserogecegnhy in preference:

i fferentiation of consumer gr oups-nwidtel dipgtrioracth

femsanderstanding of the millennial market, highl

asing s matrhtapntsgredea nfoiger aphotmidd edmi al s

Rombodg 29 39 ufdoycuses on consurmMPErSviatchcienp ttahnec ew aosf h i
chine maB2&k@ont ®Blkxeéa. wor kK whiderstamde ngxt ent to wh
nsumers are willing to transition from tradit.@i
nsumption patternst uihyvoeusgthi glaS ®.s Ththee most sign
fluencing consumer deci sions, such as pay men:

stainability, conveniencd, D&ikEd wafkf LGGeEnBWttdalf r e



Mull 7 7

consumers to measure preferences across anfferen

MNLmodelantad geesumer choices, all owing for the es
di fferent attributes and the abilityal @aopCedict
anal ysi s, t he rcevesdroete g meglretngshiufsi es Heher bgengous

preference patterns

Mi chawud(a2l0l hvestigate WTP for sustainable and
assess preferences for upgradeabl e products such
and | aptops. The choice experiment is designed
option to dpqgtrsa,dewlpirooh can | ead to extended prod
environment alhusmpaapcptl v iThe & pREGeliadepargoach used in
applicaviobmMlLsM @ attcther ef er ence hoeft etrhoeg erneeShgeoyn dent s
resarch provides insights into how much more cons

to upgrade producutpgcacphtedveosnons.

There are very few publications that include
fielderofi tfieratebeactricity offerings. An exampl e
Ndebele(20MWh. conducted a study on consumer S Wi
mar kets i n New Zeal and. The study tries to und
behaviour and esti marniese tatet \WWTHPu tf g wmfonel ectri ci t

ar@&nal yseed , gaalel waitingthemkeiateanhgbthbtof renewabl e

|l oyalty rewards, supplier owner shsitphe a&andnd ddmxlaingr
of pomce attributes in influencownwgdéeEeasluleng deci
the prevailing notion that price i ethhei puredomi

deregul ated el elchter isaisitelyy Imatr ket s c | aansasl tyrisced eclh oti @ e

dat a, all owing for t he identification of heter
consumer base. Thi s anpopdreocl@déihnga gi hNigt steas i theitie
savings across different conmswmber ssteggmkeinntg ,o ft haust

behaviour
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Theurrentlyravaadalb,] ewhil e comprehensi ve i n
attributes, typically betehralto ockosu ltdh ea rpiostee nftrioamh tshyel
service attributes. This gap highlights a need t
needs to be understood how bundled attributes in

this is crmicnsgelr viidsitsamgtieogni es. ToHi & hex plfdreattiso o f
interiasteéeomnent i slertvdttedgadélbeompr ehensive gui dan
the desegnrni bdfsfadriiommg® ntsluanter needs aTfldereaperce ati loe
maj oritgeonVi ttriheesnd daocehn wi t IDC&pppri ®ecaltbesases on t he
outpud indivi dopl odsidit madc € sasnyds tdeoness o tt se rarii i n

of theadvdadl ueyassgmpti on

4. 3Met hodol ogi c aln da pdpervoed conp ment of hypotheses
The attribute and attribute | evel definition

t hesiCshaipRerWe all ocated the presented attribute:

servi tfirsmamdwanr k (Grahsl | &t Vebaanurpr e2d@nidtdgd i n t he

Tablz2
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As awst ated earlier,,weomnsthle ae@Rodeotndbm on al des
(6Bal anced Overdeap §) gtalr aMtafigse@mpeai cni-wafandqaewaoy 0,
as it offers us a compromise between a high degre
and some degree of overlap within the attribute

to caphtsaoseinteraction effects thG@hr zmaing h& @rcnoeu,r 200
pp.-7)6

I nteratfiedeantify the efdc¢embiavtdtdrtivboutoers nifomrre at
l evel s) on the wutility gener dtsecd GhlaspaPlafe.r2hAat i ves
example within the suiweyhidgdeirgmpref erleincget i@esi on
of fers the exact combi nSmairdon poéfugt lsehag tt pehpinec ¢ . | e
and algorithmdé anDkctrhkeea sdtntgr ipbrdtce sl eeweeal kdVh each ma
decrease of overall consumptiond, having the ot he
attribute combinations. WithseebVketfersaanee woor k haes iwet
as the twobunhdissem Gfmthellailr0ilwe) assume that ther
attribute combinations that either result in syne
specific interaction effect s(,SCGMe, dCG2,| 0HEH, DWL)
on two considerations. First, sa&s vstulgigtasr a@tdu rt eh,r ow
wanted to i nvesyngragiidehp d hei Iplhey si ¢c al component . S
all otheorippitsspher,piased engt he same interaction

all potential exetifees sof synerg

T SC1AIl | 6serviced attributes shard dsyppogt és awi
6prodast 6 hat relation refStagtsQtalgpes t3r ainns i Gri @ams
ser vi tfirsaame vibaarbld 2 (

T SC2 Out of, thEVItGMD attri but @&mbhevelpd uDPEVIdGEH3I e (
smartphppé) and DEVI CE4 (6 Smamiar tpg ump eaadmdp t er
algorithmdé) share synergies with PRI CECALC2 (6l

with increase or decrease of overall consumpti o



T SC3As PRI(FBrEI c e

infrastructure6)

communi ca

of fer t

tion and

he same

MulliB1

ac(coeSsesr vi oe bi

technol ogi cal

(chat/ onl and

mobtit bhe), weome sapge) shar ed

syner gi es

corresponding attrilwutés: SERREREEERIORTAL wi t h
SERVCHAT as well as PRI CEAPP with SERVEAPP.

T SC4We expect shared synergies of DEVICE with al
bundling with a smart and even controllable plu

bundl e, which hel pse ctulsg¢iormert ndiovioptailmiener gy
avail able household budget.

To test these synergy cases, we establish dif
capture all|l possible intesdatgicoprofcfeast s.Fi Wastpumw:
possible models with interactionyembdeltad fiem a st |
better fit than our basic main effect model The
interaction effects within the model Second, we
that show a si ¢gmafélc afnitt .i ncr ease

An exempl ary utility function for t he inte
PRI CEEMAIltlan be de(nfodredalals t hd eotethssamat stibatare
appl:i ed)
¥ (22

I Ap 1T ng T ip T i¢ T ic T @ T @ T Q@ T «

“npap NG ap , ipdp , igdp , iodp

T Quép 1 pap 1 Xp 1T Wap 1T xap
| ag | o 06 T
wher e

i = alternative,
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pl = PRICECALCL1,

p2 = PRI CECALC2,

al = PRI CEEMAI L,

a2 = PRI CEPORTAL,

a3 = PRI CEAPP,

sl = SERVEEMAI L,

s2 = SERVCHAT,

s3 = SERVAPP,

d0 = DEVI CEO,

dl = DEVI CE1,

d2 = DEVI CE2,

d3 = DEVI CE3,

d4 = DEVI CE4,

C = CHARGE,

i = Coefficiépnt wmachoddirect attribute ef

“ = Coefficiéont wmettobute interaction ef

N = Coefficiént maettobute i nt(esrla;ctsi2on se3f

1 = Coefficiépnt aettobute i nteodlc;t ido2n; edf

| = Coefficiépnt maettobute interaction ef

r = Coefficient for attribute effects of

For testing of the joint restoicesonsgaghmwel uke
t est i s ba&ddd ran itohe |t is used to test for the s
the |l ikelihood ratio of modéehse t haeli hbtbalde at noe
mo d e | that includes no interaction effects.
To ttenset i ndi vidual restrictions |opfetttheer nficidte Itsh

the base model, we test for the hypotheses based
gener al assampti binms aghearbenr asly nleeragiisehsi o t serpri @eacduct

bundl e, we test ,fwhiathbhamthaltl dvhiere &0iec nef Tsliodes g
means otnlfgtnd evidence for additive service bundl e
oo Qi ORI Qi 601 FRFENERDOE T MOE'Q THEN THEQR

Based omertvhetstsagé omodel s propa9 éds) bwel Gr aahss |

Vander nemr@&aed@l1988Wwe test if tbBegnerlatevsSeiagei fi cant

an®t aggeof sbevitmoedadlionkar bi encated the attribute
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PRI CECALC2, PRI CEEMAI L, PRI CEPORTaARes andi tPiRsl aCtEi AdPr
framewor k Gceart\pigcaengd: t he attri butes SERVEEMAI L, SEI
t 8t agyeer vi tfirsaameiwoonr k Gecuaptpogretn g : t he attri butes DEVI
DEVI CE2, DEVI CE3 and SDhE®WeEEAYV iatliss,amewor k cat egol
r odulchte all ocati odaib$ ZpaseCslea ttealsti nwhet her we f i ni
interactionsebatiwBsmmd®maBeattri butesecevieli asatdi ad
framewor k | evaslupapd@nrtd ritersd/forr Betr we eéfirsaarhevwor k
StaBeattributesémrwietfirssande vdalrek | ev eplr oadi{8drta gput es f o
We expect the effect,s whaiocthle dadlcél feare rate n il loam Ip ¢ n t
advifoe energy providers t oasofweerf oautntdr iebvui tdee nccoembfion
The perceived utility i n ccatssa ) mfc r caatptiee ri,aaer@nt i nt
interactwowl cflbead synergetic bundhtagoOmyhwee obser
find evitcdheeacei pbpfasraadVexnar e testing for the foll owi
@ 4@ QEi £6QE QOB ¢i SDR Y

noOE Q@ QcEizde QO@PO RO ol BB T
"Ogd,o @ Qi £6QE QOB ¢i T 3

MOE Qd QEiE6Q: QOAPA QA GA Ti @B D I
"Qdo & Q& £6Qe QOAMPA A oi DD O

TOE Qi QCEi 60 QR IBE G OpOROo ™
O g & Qg £6Q¢ QOAMPA A oi DD O

THOE Qd QEiE6Q: QOAPA QA GA Ti @B D I

For ., SM®2 want to test i f there arelemebksactio

DEVI CE and PRI CECALC2, as werassembunkdate ahptodo
ability ¢tontredodatte i city consumption through the
DEVI CE3 (6Smart mamgt padpeppde)e ra nidn cDIEEVI CE4 ( 6Smart pl
smart phpmeand a.lWgo reixtplrem@&) to see comparable inter

model variations (given that the responding mode
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tested with the first Weeeapeoh afl tbf;henpbgebsbdi O

the perceived utility in case of significant inte
bundl es. I f t he ,evfeWieflcit sd ae wvei dneengcaet ifvoes e nt vhiet iesf & teicdr
paradBdmoxXx.h results would i mpéryercdy apr @wilderys , a deviitck

variable price tarififesrainm| yis4 egtalsat oif n vseysntemegnt s
infrastructurear@med ecspnmobti Icirteaenst a gWeaayrteest i ng for

the following two sets of hypotheses.

"Qud) TOE Q b

"Qpq, TTOE Q T

For SC3, we concentPRItEGEBMALLhe RRECEBQOREAL, P
SERVEMAI L, SERVCHAT, and SERVAPP. We want to test
responding pairs of the attribute effects, namel
PRI CEPORTAL (a2) and SERVCHRAPR s(2a3)asamie | 3E RSE APRRF
Hence, we are testing f:6l7,tH8, falWHowW®@pgchypot he§
be positive, and hence, the perceived wrtaedsdy in
in the case of .sylnfertgled i e«f fbaintdd esre negative, we
of the servitisation paradoxa PpBgaece, obothenespbt
for energy ©providers, hence harmonising and ass

channels that are used to approach the customers.

x4 TTWE Q T

"Qlq) TTWE Q T

"Quyg, TTWE Q T

For testing SC4, we can take a gehewafsappro
DEVI.CEThi s waeammasn develop the following hypothesi
already addressed very specifically by H5 a
DEVI CE3/ DEVHO®4)weer do not only want to test for a

but for the existence of any synergy between cert
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products ahdl sserai pe® mi nent posi t.i ohdiiivene ss eursv itthies

per speicft itvhee combination of intangible seéheices a
casoébn a s psiyrneed geti c service bundle. We are testin
M 5 mand it exists at | dagt mone index i suc
It i s important t hat any i wt #&thec tatotnr i ébfuft eec tls

DEVI CEO (fiNo electric plug adapter includedo) nece
of the estimation. As t haeb seetmtdrei & udae vploesei @éli vee fveercd

would implyimabhilntyeasethe devi-servsceebtundbe. of

As a sumeapyovide the di,ciurssleddihryg ott thee srees| e v

cases, the relevant coefficients, Taamldl 3 he expect e
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Tabl® Summary of hypotheses

Hypot heRel ation to be tes SC Rel evcaonetf f i ci ent s Ef fect
direct
HO “ MTOER TNOENR mHOHEQ Al | All interaction coefficient{positi
s negati
H1 @ Qi E5QE QW B'DD 3 i SC1 InNt er act i on (PeRfl fCALtOslp)vi t h Di ffer
WE Q& Qi E5QE QR B G PRI CECALDYR aBERVEEMAILD or frdm
m SERVCHATR) or SERVAPP (s3))
H2 W@ QcEi £5QE QD DD 3 i SC1 Interaction effects with (Plpiffer
W& Qar Q% £5QE QW B'AD PRI CECALC2 (p2)) and (DEVIClfr ®m
m DEVI CE3 (d3) or DEVICE4 (d4)
H3 WOd'QEiES0E QR OADAO T sc1 I nteracti onPRIfGERENSS!) wott h ( Di ffer
WE Q& Qi E5QE QR BB G PRI CEPORaRAOUPRI CEAP)Par(dc 3 frdom
T (SERVEEMAI L(s1) or SERVCHAT |
H4 W@ QcEi £5QE QD DD O s SC1 I nteracti on PRfl fCEEMAI Wi t(ha 1) Di ffer
WE Qi Qi E5QE QR BDDD D PRI CEPORTAL (a2) oranRIRI CEAPIfr @m
m (DEVICE1(d1) or DEVICE2 (d2)
DEVI CE4 (d4))
H5 1 nihe Q n SC2 DEVICE3 p2 positi
PRI CECALC2 d3
H6 1 nihe Q m SC2 DEVICE4 p2 positi
PRI CECALC2 d4
H7 \ nhe Q T SC3 PRI CEEMALL positi
SERVEEMAIILL
SERV CHAT
SERVEARR
H10 1 rg Tand it exists SC4 Al nteracti oDE&flIfCEDD s wi t h Anegat
index i {sggcht t hat Binteraction effects with Dg. pos
DEVICE3 (d3), DEVICE4 (d4)

SourAwthownasabysis
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4. 1Resul ts
Chapd4eits divided i nhfei t wio padt)s(eClpampetseernt t he esti

and hypotheses test resul ts4. J.nedihsecusgudmd opwnrt

measures with which, on the one hand, the econom
can be adjusted and, on the other hand, the corpo
can be aligned.

4.1 . Bstimation resul ts

The choice of the individuals in the stated p
di screte choAgaimpudwédi hge R package for O6Apollo
maxi mum | i kelédsh aosdt i etstttaemmn o( dHeel sss & PaMPmaAs 2We9)
di scussed ear |l itewst avgepd rod d ohw,e df iar st esti mating al
model s that include interaction effects show a be
Fotrhpwsr paweepuse -$sheacCchd statistic badsged dimadithed sleiek ¢
1. We then anal yselst h8)Mbtnhtaetr aschtaw ne imtohdeer a si gni
asignificainmodekrftiasecompdroad tthe tddife ctRHdes wreens ul t s
only Itohake eatnbdéks most relevant for the .Bbscussio
each of t,lwe mhmod&kllsnemai mésngarch hypbahebave not I

rejeateedady

Before investigating the individual mo,del s an
two gener al aspec(tls) alrhee odvseerravlialb | fei t of laolgl t he
| i kel(ilhlbo)odscor es doesf rnoiomhRMoTfhfi esr i ggr eeadipleycatdeddi ,n ga s
coefficients ,tbeadbgseemode| freedoamd ntihkded i modal
of the sample achievédsshighhes maximeal f ¢l tglhyelrat a
LL scores compar €l sneantshrdtya8Mong i nteractions, t

explanatory powei nof ebdBedmddelcsonitsrast to the hyy

¥Sedpperdlisf.or the applied R script.

Ul'n the reminder ,ofMotPRRlI CEEMALL gmeéfi ems to the interaction moc
the attribute | evel PRI CEEahAIl L) (PMihee ot stmmemisdt ati ban byil ® o mb i
with the prefix I Mo_. (e.g. | Mo_DEVI CE1 etc.)



MulliB 8

investigation, only ai ieawraetfaeonsds icahllye solgsnerr v ec
mods that have been investigated more deeply. Thi
comprehensi ve syserrwiedd cbwprrdldausctcannot be regarde
estiemahi ch have been calculated. The test statist

based he LL rmrathowheb&labW&i n

Tabl4 Log | ikelihood (LL) scores for all model ve
Model LL DoF Chi p_value p_sig
Base Model -5076.85 0 0.00 1.0000
IMo_PRICECALCO -5071.27 10 11.16 0.3452
IMo_PRICECALC1 -5073.71 10 6.28 0.7912
IMo_PRICECALC2 -5074.10 10 5.50 0.8554
IMo_PRICEEMAIL -5068.82 9 16.06 0.0656
IMo_PRICEPORTAL -5071.14 9 11.42 0.2480
IMo_PRICEAPP -5074.76 9 4.18 0.8992
IMo_SERVEMAIL -5067.61 9 18.48 0.0300 *
IMo_SERVCHAT -5074.79 9 4.12 0.9033
IMo_SERVAPP -5070.79 9 12,12 0.2066
IMo_DEVICEO -5070.08 8 13.54 0.0946
IMo_DEVICE1 -5071.09 8 11.52 0.1739
IMo_DEVICE2 -5071.64 8 10.42 0.2368
IMo_DEVICE3 -5072.58 8 8.54 0.3826
IMo_DEVICE4 -5073.37 8 6.96 0.5410

?LL = Log Likelihood; DoF = Degrees of Freedom; Chi = Chi-Squared Statistic; ***p < 0.001;
**p<0.01; *p <0.05

SourAwthowndasabysis
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Given the Tabl&tts cfarnorhe concluded that there
ar e mo s t relevant for t he di scussion on i nt
| Mo_ PRI CEEMAI L, and | Mo_DEVI CEO, where | Mo_SERVEI
coll ecti onasthatti ssthiocwesl significance of the i mpr o\
investigate the othevaltwe imodeéksowsOthwewkipch we

evidence of stat(iGanesaH & i@awvied,i c2ahlcs)

With regards to our rceasneegrecch HyOpyo,tnhzessdesat dwien d
evi dencst dtoirstai cal l y,i ssicduidfi i ngantntmocédelti on effect s
I n adadiet iaore able to réheseviethBe ainndt el9a c taisomd ef f ect
| as we)] lamg, which means t hatweewer dthat hithelreve
interaction effects between PRICEPORTAL and SER\
SERVAPP that st atliystiinahl e we xspilganniaftiocrayntpower of th
not able tyeasewecti @ evi dence for an i mproved an
fit through | Mo_SERYVEMAIdEe ngadnepraer eids ttoh eBMwoo ssi bi | i
significant interaction effect BeeweehoGERVEMAL ULr
investi gpadel ¢ hleMo _ DEIVMCC ERPR IlaChHIEMA/beH2 t owe ar e alrea
able to reject H5 and H6 as these address a hyp
PRI CECALC2 and DEVI CE3 or aDlEWIeMB4e t hvehsiec ht waor ei nntoetr

model s.

I n the remainder of this eeocftitonet iweheaneal yvse
model s in particul ar. We investigate the develop
BMo, | ook at possible sagdifheantel ahtenaofi bheetH
interaction eff @ddthse femrd eodc tetalbehd mbtedcedli padhe sefufsSsi on
apracobrcehnedrpretation of the estimation results

research hypotheses.

4. 1. I.nt erpretation of interaction effects for |II

| Mo_SERVEMA$tLaisstheal | ynodedt fgiogmitfhiecdntst of

mo deflor which interacti on gafnfdecitts ihsa vteh eb eoennl ye vnaol du
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LL score hastptosii@geadlfdyant resul twe Itne sltMow hSeEtRheE
the availability of just the fAemail 0 channel as
interacts (0i mpactsd) switthuisntyee ad hleangé tirm bWTR. | E
for other attributes such as for the specific deyv
price communication (PRI CEMAI Lgr P®&Rtl ICEP OKRTALI b PtRd
electricity contract Beregibbesepalkaged muet t hies em
is only provided by email. The results of the mod

bel owabh®
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Tabl® Esé¢e#dmat main and interaction effects for I M

Estimation results IMo_SERVEMAIL

Paramter WTP  Rob.s.e. Rob.t-ratio p Value (2-sided) pvalWTP>0 pvalwWwTP<0
ASC_alt1 1.0010  0.2575 3.8874 0.0001 rE 0.9999 0.0001
PRICECALC1 -3.4688 0.6372 -5.4440 0.0000 e 1.0000 0.0000
PRICECALC2 -1.6682 0.6062 -2.7519 0.0059 * 0.9970 0.0030
PRICEEMAIL 0.8784  0.4997 1.7580 0.0787 0.9606 0.0394
PRICEPORTAL 1.9879  0.5161 3.8516 0.0001 rE 0.9999 0.0001
PRICEAPP 0.9350  0.5053 1.8506 0.0642 0.9679 0.0321
SERVEMAIL 2.7442 1.1210 2.4480 0.0144 * 0.9928 0.0072
SERVCHAT 0.6002  0.2437 2.4631 0.0138 * 0.9931 0.0069
SERVAPP 1.1610  0.2602 4.4624 0.0000 rE 1.0000 0.0000
DEVICE1 3.9966  0.7298 5.4765 0.0000 e 1.0000 0.0000
DEVICE2 2.7317  0.7367 3.7080 0.0002 o 0.9999 0.0001
DEVICE3 4.3266  0.7462 5.7985 0.0000 o 1.0000 0.0000
DEVICE4 5.9940 0.7735 7.7490 0.0000 o 1.0000 0.0000
PRICECALC1_s1 0.7636  0.8341 0.9154 0.3600 0.8200 0.1800
PRICECALC2_s1 1.1724  0.8305 1.4117 0.1580 0.9210 0.0790
PRICEEMAIL_s1  0.7893  0.8241 0.9578 0.3382 0.8309 0.1691
PRICEPORTAL_s1 -2.1037 0.9108 -2.3098 0.0209 * 0.9896 0.0104
PRICEAPP_s1 0.4984  0.8752 0.5694 0.5691 0.7155 0.2845
DEVICE1_s1 -2,7331  1.1113 -2.4593 0.0139 * 0.9930 0.0070
DEVICE2_s1 -1.3052 1.0693 -1.2206 0.2223 0.8889 0.1111
DEVICE3_s1 -1.3965 1.0962 -1.2740 0.2027 0.8987 0.1013
DEVICE4_s1 -3.0937 1.0737 -2.8812 0.0040 o 0.9980 0.0020

@WTP = Willingness to pay; LL = Log Likelihood; ***p < 0.001; **p < 0.01; *p < 0.05
SourAwthowndsabysis

The resuTablBrom significant interaction eff
(Prices and monthly bills made ,avBEVRBE® (Maobuagh
adjustable electric plug adaptersmarapadpdPE¥FhCESL (
al gorithm). Al l these significant attributes are

context of the electricity contract choice model ,
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for these attributes provides insights into how |
relative to others in the choice set. The foll owi
T The negative WTP for the interaction with the
(PRI CEPORTAL _s1) suggests that individuals migt
pricemaaa&wai lvabmhgri ce portal whil e having only

support or service requests by email

T I'n contrast, the mainsefoweposi fove®PRTIRIESPRSORT AL
respondents do not dislike the availability of
particularly worthwhile o¢fpr hoteecommunitddat inban nv
(PRI CEEMAI'L) and through an app (PRI CEAPP) are
val ue. Therselfioknemed s ome t e speci fic combination
l evel s. The negative value of the WTP of the i

mi g ht have a prefer eonfcfeedrd iotri ccroanlh f s@sBir detadr e w

pri ceasv airleabl e only via an online portal
T Generally, the result suggests that more compl.i
|l ess attracti vwTPof perovide iss®only avaihabl e t

pri n,ciopnipear abl e to the situation where the WTP
the service(Javel &oBadleaed2018)

T For t he interactioninekefact somdDEVTI CEtiaRsMIEBMA IlyL wi
adj ustelabe¢m@ruegcapt er) and DE¥r@E4i®h ©0f SERVEMAIL
plug adapter incl. smarwe halnseo arpep carntd rad ggaotrii vt eh |
The WTP for the interaction with DEVICE4 has a
This implies that individuals might perceive th
|l ess preferable compgpriddnso aocaheémabldevioethe e
choices when of f ercetd whietrhei nenaai ¢ onitsr at he only
infrastructure. Given that the interaction effe
negative WTP value in the | Mo_SERVEMAIL model,

service communi wattioomertso exmpairli ence a negative
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device functionalities (even though the other
DEVI CE3 do not show statistical significance).
This is an i,mp@rtcamtl [ yesawsl tit was found that tF

DEVI CE atitgashiuttiewe . Furt hmeainmo ref, f enxchti | feor DEVI CE
highest positive value comparedttal sbehasheheds
hi ghest negative WTP for t haenHenntoger acd e oamt wli & dos t
no-hi near telfd eeftf =t value of the interaction is

A similar ef fect can be seemosfiotfirodBVhE&ELng whh

second | owest WTP ( maiamr geufafbefcgtr,s elveesns tfhuonucgthi ointa |
|l owest device attribute | evel DEVI CE2) to havir
effect with SERVEMAI L. Therefore, it can be ar

within the bundlre tihe WItP,a editiheer ifnoone or the
device with the highest technical abilities mig
I'n particular, the values of the interaction e

i mply the existence of the servitisation parado

t o a pgerdwicde buyind!|l ®ujt ®eaagsedecr ease of WTP, whic
mentioned in the I|iterature review of this appl
2020) .

I n essence, the negative WTP values for PRI (

DEVI CE2_s1 show that these attributes might be p

combination with a specific and maybeslseugsiintegr
individuals in the electricity contract cont ext
under stammds mmger preferences in the retail el ectri
of servitisation. |t can beiemphasostedathatwbyhdk
optionsl,ewell osvervice is offsetting the benefits
options. Compheriegd maoeuneaged to i mplement and prov

channels to meet customer s

demands and cater t o

not value email setrlvarceef G mereirsalc@ i tomeadattahiebru taes sloecvi
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of the interaction by not selecting it. Ther e mi
has i ts di sadvantages i n-p ecrusrorneanlt itnitneersac f( ieom, |,
mi sinterpretation, s,peatnc,. ) d @ owheg itvhe f divi € aitsieen f or

research.

According to the estimation results awed with
reject HO (no i.Ruethetimmeneefsué¢tctss)f this model S
found significant interaction ef fle)ctasn doforS EDREWH MAE
(. We validate H3 asi weefaaondoavefltactesflbet ween [
and SERVEMAI We (must reject H7 as we did not fin
interaction between PRICEEMAIL and SERVEEMAI L. M

of fer evidence for the validity of H1.

4. 1. 1.n2erpretation of interaction effects for |II
Li ke | Mo_SERWMEMWiIiLch the results were shown ab

effects have also been found for | Mo_PRI CEEMAI L.

preseini bl &
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Tabl® I nteract iMon PRfl fCEEtMAIfLor |

Estimation results IMo_PRICEEMAIL

Paramter WTP  Rob.s.e. Rob. t-ratio p Value (2-sided) pvalWTP >0 pValWTP <0
ASC_altl 0.9412  0.2574 3.6574 0.0003 e 0.9999 0.0001
PRICECALC1 -4.0815 0.6274 -6.5059 0.0000 i 1.0000 0.0000
PRICECALC2 -1.9524 0.6256 -3.1208 0.0018 o 0.9991 0.0009
PRICEEMAIL -0.1039 1.1443 -0.0908 0.9277 0.5362 0.4638
PRICEPORTAL  0.9509  0.2436 3.9030 0.0001 e 1.0000 0.0000
PRICEAPP 1.1635  0.2445 4.7595 0.0000 i 1.0000 0.0000
SERVEMAIL 0.9045 0.4764 1.8984 0.0576 0.9712 0.0288
SERVCHAT 0.9687  0.4678 2.0706 0.0384 * 0.9808 0.0192
SERVAPP 1.3886  0.4966 2.7961 0.0052 > 0.9974 0.0026
DEVICE1 2.5801 0.7515 3.4330 0.0006 i 0.9997 0.0003
DEVICE2 1.0101  0.7520 1.3433 0.1792 0.9104 0.0896
DEVICE3 4.0966  0.7802 5.2508 0.0000 i 1.0000 0.0000
DEVICE4 4.0081  0.7959 5.0358 0.0000 R 1.0000 0.0000
PRICECALC1_al 2.0467  0.8541 2.3965 0.0166 * 0.9917 0.0083
PRICECALC2_al 1.6868  0.8669 1.9458 0.0517 0.9742 0.0258
SERVEMAIL_al 0.7580  0.8257 0.9181 0.3586 0.8207 0.1793
SERVCHAT_al  -0.7797 0.7969 -0.9784 0.3279 0.8361 0.1639
SERVAPP_al -0.4701 0.8172 -0.5753 0.5651 0.7175 0.2825
DEVICE1_al 0.0181 1.1016 0.0165 0.9869 0.5066 0.4934
DEVICE2_al 2.0584  1.0862 1.8950 0.0581 0.9710 0.0290
DEVICE3_a1 -0.9283  1.0977 -0.8457 0.3977 0.8011 0.1989
DEVICE4_a1 0.8461 1.1245 0.7524 0.4518 0.7741 0.2259

aWTP = Willingness to pay; LL = Log Likelihood; ***p < 0.001; **p < 0.01; *p < 0.05

SourAwthor's own analysis

Within | Mo_RReCBEBEMAI Lf i nd one significant i nt
PRI CECALCI1. saHlg combination of having pdefciesedchal
plané (PRI,@GECAKCb)vi ded through email on a month

Therefouse case of this combination could, be a d
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whi ohfers the energy provider and the consumer a
(trading prices andheomswsmptti dmpgdriiecsesg)hat i f cus
optobnhavi-dgf anpdepl an for their energy consumpt.
for the possibility of having these price plans p
a positive but | ower WTP i s soibgsneijiviracbhdl tetfso ad ddsheet n

ot her method of RIrdECGALC®2Dectr aasongPprices per kW

wi alm ncrease or decrease of overall consumption).
senskatregul ar availability of wvalid priaeescheme
semnto the customers increases a sense of control
this interpretaadomtrcant bteo steleen asenari o where cu

acti wed rticommve ente.pdiiemsa website or froent amni @amppi.n W
mi nd, we notably dildpenaterf inmodd ed swiignri fadcraerstact i on
exactly a combination of proactive retrieving p
| Mo_ PRI CEPORTAL and | MoabRRel.CEMOrPe o vseere, it can be
preferfeonrbesuse of di,guthl| sseexapspolsoogyt hat email col
is regarded as more transparent or easier compar ¢
This interpretation can be, al bfeti e hiea p,ir @suecahr cahs o n
where apps are used for i nf or(mahtmavde peutr pads.es 200n2 2j

et al ., 2022)

Statistically significant evidence for intera
withe devicesulCcChEWMISCEN tlhMo cSERV BOMA Jinh emondoet! f ound
for the | Mo_PRICEEMAI L. f borhea-anioigphi 6 ncanheesti dnan o€
regarwhentgher there is a positive or negative i mpe
for DEVICE3_ aWwhistenebpatovbeer devices at | east sh
argued that there mighitormeefnfoecsti gofi fPRIRGEE MAIlItler @
attribubet!| éuetdber research might uncover more i
it is reasonable to assume that in contrtdset to t
| Mo_SERVEMAIL model ), the way howifpmreiscse g edred amitl |

the choice of a smatteaalleec tahociidcde ofevsimar.t Idhevi ce
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clients generally depenrdcdsiovrdi sases ofuwhseas per ce
customer satisfaction, as well as on(Zamr adijtete
al ., . R01iBdEr emmorre | i kely to assume a more promine.
channel attributes over priceRedred rbinslgd rtvaotrirswantiicoar
|l evel fr anfeavbdrkk (cseed ain attribute combinations m;

of hybrid value creation. @peei tiomadduing ctalt & @eand @ endd i

device (DEVI CE1_al, DEVI CE2 _a1l, DEVI CE3_al, DE\
statistically significant synergistic relationsh
attributes, when combameWdbe maymnoft tclheittro ibwdevi du
overall valoé phepasiteroative.

Similar to the dimension of the dewhavws,nd he
statistically signifliManRRIrGGHEMA IoLn stha ¢pesl e soHe rteh e
show a negative WTP for SERVCHAT and for SERVE
SERVEMAI L.t h@itvearhis result is obtained for the PI
that custotmerssera&feirngl &nad osneonnainameetd i s cThe as e mai
ef fecptarit s ciunltaergleyst i we found eV i deesntciemawii omi nr etshué t
IMo SERVMAhQhAt cust omesrese mdwad e@tmp | i ¢ @ r eod price
commni cation if the service.Tihsercrflofriemd aveVoath &€ ec ¢ ht
adependbeatween the service componen:it lamdg emarnauln
customers owvadrudeef uni f s . dovaenmeern,scombi nation with
bad!l i ng compgaonepnrtesf,ertemce seems to change, whi ch
fromalaBianl(2 01Vv8i)t h reference to our research hypot
found evidence for an intercanthiodn refjfeecedt niomr tshue
hypotheses based on the r estulatts hodiveedrriaips cit mtde roa c |

supported before.



4. 1.

| Mo _DEVaC€&Desbesinteraction

abseponcte
mo d e | a
Tabl®? |

an el

re

nteract

Estimation results IMo_DEVICEO

ectri

on

C

shdoanl ® el

pl ug

ow i n

effects

Paramter WTP

ASC_altl 0.9833  0.2564
PRICECALC1 -3.1589 0.5013
PRICECALC2 -1.1775 0.4941
PRICEEMAIL 1.4079  0.3240
PRICEPORTAL 0.9254  0.2931
PRICEAPP 1.1881  0.3067
SERVEMAIL 0.8750 0.3054
SERVCHAT 0.5481  0.3007
SERVAPP 1.6303  0.3185
DEVICE1 2.4037 1.3319
DEVICE2 1.8811  1.3141
DEVICE3 3.4156  1.3316
DEVICE4 42369  1.3469
PRICECALC1_dO0 0.2921  1.0177
PRICECALC2_d0  0.2525 1.0029
PRICEEMAIL_dO  -0.5637 0.8670
PRICEPORTAL_dO 0.2064  0.8299
PRICEAPP_dO -0.2603  0.8560
SERVEMAIL_do 2.0036  0.8569
SERVCHAT_do 0.2139  0.8405
SERVAPP_dO -2.3708 0.8489

3.8355

-6.3009

-2.3833

43449

3.1568

3.8735

2.8655

1.8229

5.1185

1.8046

1.4315

2.5651

3.1457

0.2870

0.2518

-0.6502

0.2487

-0.3041

2.3382

0.2545

-2.7928

0.0001

0.0000

0.0172

0.0000

0.0016

0.0001

0.0042

0.0683

0.0000

0.0711

0.1523

0.0103

0.0017

0.7741

0.8012

0.5156

0.8036

0.7610

0.0194

0.7991

0.0052

for

Rob. s.e. Rob. t-ratio p Value (2-sided)

*kK

*k

* %

*k

*k

adapter in

t

Mu

he

18

I.n erpretati omrfdfecitmnst groactliMon DEVI CEOQ

effetbadehé bohe

of fered

| mo_DEVI CEO

pValWTP>0 pValWTP<0

0.9999

1.0000

0.9914

1.0000

0.9992

0.9999

0.9979

0.9658

1.0000

0.9644

0.9239

0.9948

0.9992

0.6129

0.5994

0.7422

0.5982

0.6195

0.9903

0.6005

0.9974

2WTP = Willingness to pay; LL = Log Likelihood; ***p < 0.001; **p < 0.01; *p < 0.05

SourAwet howndasab.ysi s

0.0001

0.0000

0.0086

0.0000

0.0008

0.0001

0.0021

0.0342

0.0000

0.0356

0.0761

0.0052

0.0008

0.3871

0.4006

0.2578

0.4018

0.3805

0.0097

0.3995

0.0026

a i

b1



a

MulliB 9

The r esTwmlbdl & hioow t hat there are two significant
rvice infrastructure attributes: SERVEMAI L _dO0 a
teraction effects for the case that no electric
owpraef erence for serviceasommidieanaetidormyviaa peoma
l ue. On the other hand, service communication
l ue. I't can be argued thh g@thledsweml DdfVdacd @nndg dniotwis t
ferttemcethe undeao»mamwoddptrgoevs fdehda pidre 8 o2 an ener gy
ntract wi tNoi mp hoyusri csaé h ddpewd equr didsudthebundl e. There
vidcoeesoserve as a diff er eangadiasttshnegr gspeslohviirddei poi n
vironment, a strong pr efienrteenncsee fsoerr vi ess i hec
echnol ogy intensity: SERVEMAI L < SERVLCHAT <
idenced by the positive WTP for SERVEMAIL. Thi s
e exi st encisataddgoamt ean@geGedb egu e¢ra,l eats dlh.e,r e20%0)a higher

|l esseddigenvice bundl e tkeach dfofmeergathiivgeheWTRIi §o

SERVEAPPTH®)results show that the quest for hybri

t h

co

Wi

al

al

e simple introduction and i mplementation of nev

ntribute to the bwtorddumenedfdieklitimepeir oaededn t he

th reBdPcodufoiinimgse bauer, et al ., 2005; Cusumano
, .R@owkdyer, the riensvuglattgd oforvamd eo wervi dencnei gthhtat t h

so be relevaBf2Cien at he e¢ @cse¢eThitd t me atoity awit tsa | f

ppliers to understand and meet custoomereredxpgect
ndl eBhis includes designing services wd-lal add
t egwiattredexi sting product s. Failing to do so can
adequate or irrelevant, which cédBraixluee htand?2
reover, the pricing of services needs to be aj

volve ongoing customer engagement and variabil
velop pricing models that refl ekitl @ heoweatr iureg od o

reover, shifting toward services increases th
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intaining service gu-akbirmy casttommrnagongr dotng.

nagement strategies must be in place to handl e

Further moajegectweHO due to the evidence of inte
r one part of H10, however, only for the inter
vice attithnbatdd et @oal .nwt anticipate an interac

tribute | evel of DEVI CE and SERV.

1. 2ummar Wypbt heses test

A summary of the observed and disculaslelde i nt el
I n contrast to the number of synergwfcases an
pot hesegsoafebymeddt gt i stical evis deamcebe Oseemypot |
nfibyneeayvi;déimoove vieust iftori sone i nteraction ,effect
found evidence of an interaction effect we did
vice and the service infrastructure attributes,
idence fsati bhepdigdok.

Based on the ,weera| kbctebll|]tas we found signif
roughout the models and within our research de:

interactions due to the nature and origin of
identcbdef presence of synergetic bundGreahsals &r o

lamuri, 2014; Grahsl, 2013)
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Tabl&Resudft shypot heses

Hypot heRel ation to be teste Relevant Mo Statistically <s<Validation
resu(lcdoef ficientRejection
HO “ mTOeE 'Q e Q mweE QR 1 Al l Model s - Reject|on
H1 W@ Qi £6Q¢ Q'Qco(ci)m)p Tt Al Model s - Rej ecti on
WE Qd Qi EdQE QQ WB'@W LS
H2 GO @ QCEi£608 QR GWBEDE T All Model s - Rejection
OE Qar Qi Qe Q@ 1B3'@'D D 1
H3 0@ 'QEi£6QE QR B@DD O T | Mo_SERVEMA PRI CEPPORTAL_slvalidation
WE Qi QEiEdQE QR OB T DEVI CE1_s1
DEVI CE4_s1
H4 0@ 'QEi£6QE QR B@DD O T | Mo_SERVEMA PRI CEPPORTAL_slvalidation
WE Q& Qi E5QE QR B D 1
H5 1 mwe Q 1 | Mo_PRI CECA - Rejection
| Mo _DEVI CE3
H6 . |MO_PR|CECA- Rejection
1 TweE Q i | Mo _DEVI CE4
H7 \ T[('J:)‘E,Q T |MO_PR|CEEM- Rejection
| Mo _ SERVEMA
H8 | mTOE 'Q i |l Mo_PRI CEPO - Rejection
| Mo_ SERVCHA
H9 \ TOE Q i | Mo_PRI CEAP - Rejection
| Mo_SERVAPP
H10 1 s mMand it exists atl Mo_SERVEMADEVICE1_ _s1 (necValidat kpn
l east one indgx @ su | Mo_DEVICEO DEVI CE4_s1 (ne¢mi hMo_DEVI ¢
SERVEMAI L_dO (
SERVEAPP_dO (nERejecHipﬁn :
nin al/l ot |
Addi ti o@d QdEieds QQWBD@DD D T | Mo_DEVI CEOSERVEMAI L_dO (fvalidation
O Qd QCEiE0QE QR BB Y T SERVEAPP_dO (ne

SourAwthowndsabysis
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4. 2Di scussi©@analndsi on

Theirst olbj appbivewasiod er an econoomiucn doevresrtvai nedw
possible synergies of servi tWe ait n o @ sitdimgtarteeydd si da v
theorktbuncdanddearsai i on ecaadn t o a higher inmahfeoemf or ¢
of symrerlLg t erat urocef fiempilnige sa thhiagheralvsaad ulee &8 by tca smc
val uec ofrppranileosnger cesabmenkhgihpsr willingness to
|l oyalty, etc.). Therefore, we wanted to offer an

find evipesnsieb Ifeotresfgmecstgs vdftansdathiyobnr i d value creat

For the secpndeowaerceéedvithe <lhow etphttodn senmd/itthe
inherent assumpd¢amnbe ftagslydnie@alsieesof private cust om
for retail electricity. Thus, wes ewavnitteidssaeta roanthd t
by of fering a newr @adsrestpda ccteisv ie b afsaere on t he ecor

understanding of customer utility.

I'n the foll wewindgddcoltedspmpt €f erent reswatbhnobhect
di scussion ofdgti re masalgesi ah and theoretical i mp

t hlei mitations of the application.

4. 2.0i scussi orne soul ttshe

We found statistical evidenceStageSyagegi es i
of VandeamBardneebes v i t(ils98 8 pome wo rtkh,r coeu.ggh. t he validati
research hypothesis HBigntweriadt iiosn beafsfeedc tonbet we en
(Availability of pric®tsagtefs 20 wWghbemdq DERVEMAIpLTr(tSdr
infrastructur&3 atghds o pBgdr.r €eOuari leex ampl e of such a syn
of a price calcul at i-cenf ionpeed oml abm sierd tome ac gpsree t hat
communicated via email. Therefore, we can validat
to syner cpiddse dwhen a pr odu(cMa nodfefremme rnwge b& nRJaldea, 19 8 8
Vel amuri, | 20h4)i t iamn ,a gweFioflymsenxda mp | e, i f email i s

provide servicexhicliistt oanermresg awti il M e GNP | fi ccra t senda rdte vd ec
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with superior functionality ar e sadrfwicttpestaghiyoxt hi s
(Gebauer, atntddle. dsay0 ®R) [ Greadbdauxe r , dtn alh.e, s2MXx®) t h
the provision of additional features does not ne
contribution of our analysis does confirm this |
supports findings frometheghi hedatwutbi whbthehawmar

(Jain & Bala, 2018)

I n adadnet i foosynmde v denc ec utshtaotmer spatefcempar abl y
advanttedhrnaoladg toushclpoastapps oat paliloetdippissst al s
advanced t exthmnmaiglieenaiSuch findings have already
from other ar,eashofsréesebhehfieldetfated perapmalf
( Ahmad, et al ., 2020ne6Gnébeéebyutaepopnailcfa ttiAbEmid )e t
to provide hints on the existenoé ohfer maddoni mp e

to customer si,nfsoprentaitfiiocnalilny t he vfiar mmafi Ipri ces and

Anot her issue concerned Weheundli mfadr natainosmp air
provided by email|, customers show a positive WTP
have prices basédned pl ggm eand which allows <char

weekdays (in contrast #to ttthat eisde adtlii Islhielde dimdpnek @ tk e
envirohWwWeamssume that this transparency provides a
align their el ect ritchiet ypruscee henhaatviiosurbenMingh charg
However, from the perspective of the provider, t
| ower revenue per unit of electricity dueaso the
customers consume electrConsgqgaeéenatacdmnofoelfipcetheer pohan
bet ween the infcocreasaeamefsséhVibtigdatei mmcessary inv
in relevant seamndcgdheaelapafoipii b fitibte pdnigetera stehi s sens
hybrid value creation does ndthenéeaeesadmeliny waor lc al
does notto leecaodn o mi esa ddi tseanwed cfeorof f eegoswglsi ameé t hu

decrease of income f r.ohmesuppbilnecnoeme picne otahripsoi o b me s
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from the addit iamn aln cisrechassiec @ schuest donfer s due t o t he

ut idfi tayhfeer

It can be poirnetceedn thdelpteest haepeunb !l i ¢ di scussion on
efficiency and clpiumdti e amange iamatdkeeni cs. These al
of the major challenges ,dnmnd ®awsahmislechse weha rRk@e®rigt i
al so beiyngpresent in thEeNatimhd& Todnzem, ude2.%s; Wal |
From our péehepabiivey of households to casntrol c
wel |l bermsef it from intelligent pricinghotuasreihfoflsd o f
synerbguitescan al so cowmdlrfigdorad s .t Guo ypeaissdilintgsl ymi ght p
towards a concep$t htehateéifgghkrerowry @épiofrepogrgpr ad
which postul ates the effect that there is a gap |
and opti mal currentJaffetu&uBtaenasgylQ89déd; Aznar &
2009hguestion arises &% etsgywwamd cesvra islshidolrieces or
efficient i nsulation applications are not more w
opposite -odl Itehde rseobound effect s, where energy ¢
decreaseeefncrr ease) despite the ue8gerefl ef20080entT

2013)Literature offers three podfefnitdiadnceyx pd arnad a:

private failures (househol ds underesti mat e savi
information or i nsufficient | abell imgsoferaegyy
operating costs are ineffic(i@ertdrydepnr,i ceetd aln.d,/ 2o

Stavins.,AslWw®4)are not habl es pwhedtshkeers t he energy ef
paradexapplicable in our case, we canfoamyt Assum
per spelctt imaey be piomns sauwsrt bceasheespondents did not see
budeetvipogent i al or did not value itr édsyglitlencenoug

i n ouft hceaseex pldaBaantdi D)nosr t he energy efficiency gap

A key aspect that sededs tbhi bepemphasel ates toc
antagoandmsthus, the WTl®&sms tofe udddea togf amali red attr

of this have been pointed out in the preceding p
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WTPRA bhhe di scusseanrbdiedtser ddt inurst particul aseldy be pc
that the majority of the statistically significa
The results ,es@mcpaint ymosgt cemasmain ef fect of that
is positive and statistically sivgmtifiilkiamg ifropl imoa
asg hey tshatw hybrid value creatiiaowhaat twempctasn ccaard | e ah

value deeVeluamuoin, .et al ., 2010)

4. 2.Managerial and theoretical i mplications

We began by presenting different economic mod
l inks to characteri st iscesr vtintéiistadrieothunmeor Wer ahedved
prodsuertvh cred! e s do havegraennecogemsv®ne of the f
alternative persplkreamoyemngoaosst hbey iadsesaumifng t hat th
of di fferent characteristi(cavadfoftaris wetti lailt.y, t109 8t
1987)We showed that the bufddamg &f YdhEEwmpbehODdAPF) O
the isyemeofBecskercanowéd)grounded i n economic |iter

also contributes to the <eryvitthiesmathiemnbtumel | li intgerodt @

digital components into the provision of a produc
in terms of wutility inGebaseroertanlinceésSe GEbWT

Generally, the identification and wunderstandi
is important as it hel ps researchers andofanal yst
how different attributes i nt édeaccit-mmbaknhdn gj opirnotcl eys siens

such as the <choices of products with multiple &
designing products aywydespgeumidces ae hhbhti dthese al
possi bl e way d@pirtehf ecroennscuense.r sBy deri ving WTP esti ma
researchers and practitioners can understand the
in choice situations and assess howsémdi tiindatil egn \
teronffs monetary Thiig smeandNTtPhat when combinjing dif 1
or bundl es, DCE approaches can help to tidentify

mar ket | gquincakfltyerr Wehrette,r eproducciremasagyesutciavnes
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anastyt he dhymeornthes. ¢. in our case the idea of c¢oml
with vtwaail abffe aintd toe mplae eobt ai hedt WePasestummdt psef
reactioen not appear, we know sferrovm tparadad os1ic wéai o1
aspects to consi deeseltihestdeismr eddsiynéogy percept
customers.,thleerreefsaurlea s anfdr dmrhes papptdabeabhe afer

compamaines marketers in pgwdhicas dier etl o nmfeingl d of pr

Thiaspp!l i odtfiears anot her specific assessment o
generally based 1®m@ éleaon cya sotfe rGosn s ywheirc hB eshearvvieosura s
interfacesebetweswsmdrneonsi de but also as the source
t hat wfeotrbh$e .t hleasnicsaster 6s ideas are the core and
applications of ©Ofte madedl st,o whointbh ne t he aspects
ser vitansdatdiiosncr et e choice experimentsetefafrectcal ar

bet ween the differemnodummyao rcen tbwenad «soabl i sh evid

(7]
c

ppPedckdrl®S5Adamfel | €ebd&a6G) wel | as (11&®®sadsetlesr 6 s
and theories. Moreover, the application of the DC
a qguantitative apppleiroattii detiivdidhlrea tf | efl derodd evi de
consumer wutilities fopr daddi€rewiecnaT hcuomablaedaretds t of t e e
smal | body o9 erquwiatriteasddadtramhe on t he consumWe and h
al so contribute to thesgquantliitaeni @aursed rieyamc off it

assumeyiner peeween t he product and service comp

predom$ emawnit tfirsaame wonr k .

Crucialapgp!l itchastsitome f i smetr v DCiEBatni 6 mcuses on |
applications in the energy market, specifically r
t hatuappr oiaxhone of t he f esvertvhiatti sapg roahaec hewsst o me
perspeandves not based on company performance
automatically determined by the asdkded tmastakt etotnhat

approach.
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For energy manager s, it is important to know
of the commodity by adding services and products
to create additional value boiulpdhet cmsetwiheyalanhyg
would increase competitive differentiation. Ul t i
| otegr mcammodi ti sati on. Neverthelas efoutihatn@ager s a tne
ant ago,maissswmsdenced in multiple instances in this ¢
ser vtiocuec h paonidntesval uate i f the relevant interactio
cases, an additive bundl e mightarbtea dpastutrsdrli &f. orl nt h
reference to the-eifdsuweée emfcyt ygapendragy pot eémtiisal |y

researelmanagers should i(rve@gst emergypoefdesi ency

househol ds, technical ener gy ef fi cciaepnachyi laintaileyss e(se
information hotlines, education and training for
(e.g., gami fication approaches for energy effici
efficiencies, informaitng@nprsod @)t sf ovri tddfifnentihreg bagy

i nfor mantaiyogrei or to theilboyi eggupadtca@agscustomers i

energy efficiency.

4. 2.8 i mitations and suggestions for future resea

A central | iamiptl a tciad it boef ftalce t hat we did not i
el ectritchded ysqur ®e of einehgychbenéeallhees hdgannsi der at i
the energy supply arrangemeaontsueaartsyi creevbatntdrl iekawtee i
created more insights and maybe evidence for syn
ut idertwi tfirsaame voonr k . This woel da safeo rp aerxtrieop lwarbll ye

energy sources have been found as a relevant crit

Anot her suggestion for furotfluleet rgerseragicehs iar et
quantifiable throughout the alpipffr@ascyicd cedfon hpermpaoe

synergi es aendd enfofte atesa.l iHence, f or tphreodsexatlviwcser e

2See the discussi otnhiamdt hcksmmaalEi §d ore 7.
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bundéiet herogptur c hiamweesti gati on or , ebgceocntsiwnept me@as u

behaviour, coubhthebeviahohtoded.

The setup of the survey ,wei.tghoadihreg iprhfyrsd starl u
el ecstcroioct ealsl,obobagmieghtesbe of interest for furth
physical produect Bear es & & ecelr vd d,d asaad fiagapdrdoraecshs i n g
physical products and adj arceesnutl t serovtihceéers tahihagnstt hl
applica®buimncase-basedonhtangi bl e consumption off el
physical components and services might be a very
maj or i tsyerovfi tlilnseaetriaotnur e, pref erence measur ement af

servi tciassaetsi oomi ght al so be of additional interest.

Moreover, additional research could connect t
potenévahlyn the B2B envtierroomnfeinnta ntcoi atlh ep elrd mg ma n ¢
This would c¢close the gap between customer value
greatly serveeriiet | gwerialhlur e . Thi s coul d be e X |
consideration of additiotnladryet odatbh exgiegsmeatsf odr d
orser vciacnen sabtailoin concerns that mi ght arise when mu

one e(nkditry & Bal a, 2018)
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5 ApplicaitiDme utiigliittiysaafi on for consumer choices

Abstract

This application investigaméghhowepbeaféhbhemceds
perceived digital mat ut Méyhodoltolgé tigsh m@s atbwr f butr
applyhhgrarchical B awheisc h( HiBs) u sceaud ptasvbe g thi mat ¢ e h e
from the observed choices. Furthermore, a corre

categories in talse wB |le satsi matmudn i PAll swe egp glsys i @ nCla |

mo d e | wi th Bwt arsaantgi oonhse.se met hods, a connection
percedtvieldity and the perception of digital maturi
that the respondents tend to derive utility out o
di mensi ons. However, t her e i s stda | bt tar i orud feq u nvdh

domi nat ess-mdkichngi bn our context.

5.1l ntroducti on

I n the literature ,dheereommaen pekirspecrnsees t ha
transf or maFoiuom dhasss Re i ell a(tScohnwbab, 2016, p. 2.1; Ci mi
Ot hers talk about o6l ndustry 4.06 or ,h tthhee foéoAgues oofn
zero emission, ,pamaen otcé @aHnorleosgpyonsi bi l ity f oresh:
revolution, it is wunlikely that the influence of

fade out.

The concept of an industrial revolution is b

innovation have on the creation of valwue and goo

i mpact of the steam engine that | ed to HRiercshtani ca
IndustReval uti on. It is agreed that electrificati:
production a3%ed othhdalwss Reov atllhuet i on, whil e semiconduct

enabl ed digital value gener @hi rimMac y s tRehvi allhu tiiso nr.e fTehre
now endouuritnhg revol uti on is shaped amongst others |
machine ,Ja@mdniamdg i fici alhi dmt é&lelatcddgemeieocno o f prod:

individualisati on, increase of product$Somweasip,eed
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2016, ae.,; Hbl mstr°m & Partanen, 2014 Dudotoer &
digitisation awd/ enjbmpdadtvantdgeés on a private,
in major parts of our daily |liveéBthantowésdiod &oC

201.9)

Wi ttthe application describwed want hie aaddttoft

small body of quantitative |iterature that invest
digitisati ¢ Ve ndHreeagneodas, et al ., 2021; Brynjol fss
Koutroumpis, 2013; Mammadl i & Kl.i vRdkrs rpdis@® ; Jami

appi e concepseonVi tdwgdatimder s t o ctohmep anpiiedsddu tf

portfolios towards a hidgbetaldegeeei ods ianegappkki
prodsuertvi ce c¢cd¢dnMindatr imem we & Rada, 1988; Oliva & |
& Heppel mann, -B6dAdervVendt &€klampl 2&& d) s adriwgiidead ican
found in numerous mar ketesnviirnocn nuedhi ensge Bp2hBy sai ncda | B 2pQr

are incrdamsgongéygt bd seidterr Wii tgiipst adtloiinosn. For exampl e,

mar ket , aircraft produceed a0 leutemmesdds mgh dagi t
mai ntenance, perf ormance | mgerdo werheun tissem s/oira $ siamii loa
strategy. Similarly, in the B2C market, tel evi si

products tnmos bweh eprlea tdfiogri t al coonhe wtaidivée rii @ isi g gs alad

pl ac(eBdossert & LaarResea2Ckh7?e,r sp.and) practitioners

mi cr oeconoe(ndicgslaeaMe)ltd esmtli @aaidndroease of wutility for
an increase of the financi al performance as wel
(Lightfoot, et al., 2013; Raddats, et al., 2019;
Gebauer, et al ., 2011; Vandermemnaonpet 2000 Bavaes

(i,beeiing Obetterd than co(mMpoeBt7iptsi omel Is exes et.lge Ploa:
concept of comparageéewver atdivmgt agmlp idiraded. ec tosu,t ptubtr,ou
| ower siuncphultgss capital or human(t@&@Bbapndesheseal K
conceWoodruf Areleemrepts that are ussed vwittitsian i tolm
Even though these conceptgsenebeadianssignandcamanagal

studi es, their origin | ietshatn ietc oinwimn elctdahdeaormy . t o
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heories inforwbsrekRapwsitunder stand digitisation &
rogress that enables an increase in output per wu
evolutionary inventions | jwkhei cfho rh eel xpaehup dsepsatrhke at sht e

Revol Steicomwael,assume t hat t he hdaisgitthies am di sosnif Hoid Ir iigtroyp d

C

u

igher wutility for consumer s.

Because of its heritage from management, str.
ervitaofstagan omefers to t beatfcaibhlcepto odeldivadrued, com
pecific definition. According to different rese
e created by wusing and employing data, shorter |
ustomer,osuppaltyti cs to achieve (®@ohitegherk Hetppreh ma
015; Ry maszewsKk.a,Eveetn atlh.o,ugz0 la7l)mo st every contr
tream oferdii giid¢sfaaé¢trisont o (additional) O6value creat.i
uantifiaatildefiofhasiomeeadequaatdedrye soedf ar . I n th
pplicfaopipmi nttihreg val ue scfr vidti ige & tailpopnl vy t he econc
nderstanding of wutil Nt iars whiopl stelle wé Sidwmsgni ¢ dle
ehaviour of economic agent s i s influenced by

references, transaction c(oGadaass eo,r 1m370,r npa.t i 30,0 )a s )

Fothe valuation of t he sernwiutpies a uim@tDECYE ya o f d
i mitloart he approach in the precedingathawsenus o0
ompare difsddkeremar aldtgerntiisti cs ofstehlaetc tmaiycibtey osfu ph

tility for the customer. The theoretical founda

wor k of sauucthHcarss,a(st 667 h u r(slt9g2n/eaMicdFa d § @ ® tvh)o s e

work was already inehmtpiatnoerd obhueweDr&@E | ect ed propert |

C

f

il

haracteristsesvifoe pumomdlueds t hat

Incl ude di fferent technol ogi es (mobile i nter ne
customer interfaces, platforms, etc.),
Rely on important company capabilities and reso

digital ppommessesati on ,mmat ocol s, etc.)
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T Of fer t he possibility t o i ncrease efficiency

consumpt iaetnitomt c. ) .

We appHBand aesCLi mabi drhe establi,dmeedsDCBatet
corredandotni mmtleti vari ate regression to estimate

prefereacdsgfonl peseevied puaduet

Based on t he assumptions that seegsebirsht ipomst
combination with our expectations from economic

estimation and hmedpseurrceesi tvéeldowi es of consumers and

o

iged iattran@etheeee expect to find evidence for the

o

igitishtogbeiandy.

Thiappli makiesnt hree i mportant addsritbuthenguat
body of sdriwiittsadadii ecsompashensi ve quanti todttieme r e s
applied in this asenvi #bsss avhikedoenl oyn cuespetd oifn apdact i ca
is a relevaaoontsté mpanamargyefmermnt, pwecsteiecet hi s as a maj
gap. Therefore, using a quantitative approach is
(Suarez, et al., 2013; Visnjic, et al.Secyid, Egg
identifying economic models and theory as the f ol
for the application of (digitadlays thiasgrewdi toins aetcioonno no |
foundawé opsopose an approach tdd ganteidieru rteh et hfeo rimmpos
di gsetdalsier vices on therodaudryviyc @ f bTunedblhegmpil ¢ &lat i on

these contributions apelirey ankdatrscearcmhreragenrns j ke

We orsganiheemai aftdapbaes foll ows: first we revi ¢
foundati ons anrhdy blrii tde rvaatl ameda cfreesmat comnecti on to cor
then we present the statevdbfamdetskma clhs sf oa p pdri ogai ct|
evaluate digitha)2 uAfit,evewda hd®eodiuce the methodol og
secthi.a@Bnd the reswlLtd4sThe diexcdud DN ofnold ndwsaescis lons i on

This includes teé hpdatmmptaklaandns of the result s
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academic theory and t oAfittesrsvppamadt ait ¢ @ainsaamldi patoipmrs

further research are developed.

5.2Foundationssenvidit gbeaanhsomer tuheéebagpegdnd
valuation

5.2.Qonceptual f olthrydat idosnosh lumre o

Servitisfaegi®nto the shift of manufacturing f|

hi gher degree of inteYamderdmasrwe i & eRaodd,erl m&yus&s; Ol

200®W)th the objective to provide more utility to
with existing product offers. Resseravictitiesrest lisoadl pr .
to an increase of financi al performanc¢éeightwelolt ,a
et al., 2013; Raddats, et al., 2019; Ambroise, et
et al., 2011; Vander mer weSee2md GjosBaiesevdsn eof aslryvi

i @Bhap4.e2o.fl this thesis, which provides par adwiehees un

the foundation ftolhi ¢ hapgliiscatsiséomm.n i n

Within the ntéedeeaer ah ef inailmer ousanma sferaeg g¢lthe rdti Irye cu
concdKthanra, et al ., 2 0 2At; tRhidd apg &si, wed s fad t h a 12t0L 95
want to highlight the conceVYelsamur iéghyetrial .v,al 2@ ]
Reinartz, 2011; Sdmdkmrgedressityceet e msRROO) 2004; Goed

et al., 1999; Mont, 2002a; Zhou & Song, 2021)

Hybrid value sol uti ofmisodcuacnt sh eandle fsienrevdi ca&@s co
i nnovatiwd Shfafnkrairng et Hawey e @ 0 Whidi mphoi es additio
6pured services in addition to physical goods, h
kind of goskg.vi 8er wioamdbi nati omas avred | alaso cpandbs inkalt ¢
prodarcder viitleaga & Reinart z, 2011, Theahsbdtadk fel layr
of ferings i s pavbeads ebdy vtiheew roensroeusrecifdiveamt (@agles d:heor vy
whi ch assumes t hat resource heterogeneity and [
production and hence (Vempetwirtii, vetadvtant 29d 1 ; Ul a

Gr ahs| & Velamuri, . 20héreBamaveahddaBUl) abl e capab
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necessairnyt etgog at e, combine, and harmontesecnddtee o
synetgc beEtwees the different componthpeost.e rHyibali d
for -thaamdtate competitive advantage in mature mar
opti(&mel amur i, et al ., 2011; . A/sanidretr med wee dd eRaardlai, e
t hesytsr,i h value bundles can be dividegde&€dapobeaddit

4.3.2

Prodaetvice (SRBRSS)emare a Omarketable set of |

capable of jointly (Golkfdklbloipngea .adlen;y 6cslohIBeacsq . t D)

val s@lt i, darhse emphasis for PSS is to reduce enviroc
ef fic(\welcaymur i, et al ., 2011; MomtrougBOoO2Zaj nMenan
services that increase produawayiseci eneydpPrempat hr

peuse model s that reduce the t(oMoanlt ,am@dwWmta ;o fLimgerd
al ., .2013) s assumed that PSS |l eads to new and wun

decrease of product (iQuoveedsktonoepn,t ente caels.s,i tli99s9 )

I n ¢ber se of ,twhei sb acshea potuerr r e s e atrhdety bfr i ailmesvad ruke
approach for consumers and hqRDeBqgl d&r airsd p o8& e\de ||
201, Whi wke already intTlhedutedmewol Wamde rl s dwen
Radasbesr vi tmedaé¢li D8Ba)s ®dhaPSS under,swecandespirgauet

related services that offer possibilities for ene

5.2.he rol e of odsiegrivtiitsiastaitoinon

Whi | e t he connection bsed rmeietnh adrit ghictreins at N & hr eac
preconditionedr biyt ¢esaarttliiiodmrut i ons, the direct comb
concepts has generated an increasing footprint
(Kohtam2ki, et al., 2021; PaiolaComprahensi2zoelliC

reviews emphasise that the sel ei bSftsiadtifigpadmishatri on
unexpl ored. Neverthel ess,| eiatdsiesvoasgereaed et odtf edii gig
i nteg,yaantd onhe ability to encourage the digital

(Raddat s, et al ., 2 0.1 9K h &Krhra@2r@y ¥ )aeitt atlheg t2dDRilg of
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servi tbi ¢t ibeen an i mportant area for further resea
consider when investigating seadwand sthaduBeangess mc
(202T)edict t hat digitisation wildl be the cataly:

servi triessagdarocnh st r eamskFrwinm ha eparcahc toitchaelr .per specti v
digitisation on ssgearavieqgd easn ch apsr dceteent part of manag:
early QHKOMWtsam2ki, ,etwhalcehar I2Wi2tsshoiwmpor paracei aald

relevdmées. perspecti vePoirstamstieqopmoe It e@dadg) wel | as

Rymaszewskdq 2@t1whadr.ovi de furtherhiisntsoiedibetvanoeo of h
i nformati onf otre cphrnoodluocgtyshyaedasehiwviegewaves of | T: i
computing, i mp a,atn do fi mphaec ti rotfe rsreentd o c e n n Biotf lit avia r ¢

way, from an economic view this means that these
or more gener al | youotnp uitn druesltartiiaolnsi napnudt ut i |l i ti es,
BrithndhstrialbyRahvaarhi@etya o8 ®0) f or the company | evel

al(.2019a)

Digitisation is ofte¢emwm ¢ etohuee eitrefdo rtma ttihoen naeseydmm
is inherent to afdlbggee ti akdleacytsE@B8O® pmer s can cor
suppliers and offers more easily than before. Th
higher wvarijendy tofusoftfeera hi ghiegrndfidtyha ¢ osvaoner t he

produBrtynj ol fsson, Ther eafflor,e 20W8)argue that the cu

product bundles is higher than the combined WTP
means, ceteris paribus, digitisation of product I
price and WERdimgnéemar (lQuosl | i swhi2O0h2 0we i nvestigat

our DCE in the sGrapdermppltihecastitdmes( s.

Atits core, ,diyqiotniysnotuisdry ,ordi gi tal meamtsd or mat i
accumul ati on of di fferent concepts interacting
contributions on digitisation as a lasem8@rohfrer ser
(20GUMmari se el ements of digital connections. Tt

connections consisting of 6épersondé (user and prov
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digital representation of production factors) a
6infrastructured (network qgqbPavenmnpoRedmdR20206put 1

postul ate that organi sations need to master anoc

expertise) in four domai ns: technol ogy, dat a, pr
framewechnalddgeemesgi ng technical applications a:
However, the idea of net works analldriensteegrdcOhipor at

approach,e.axsroposiesd agtHeppelemanbib)ydHsan8pohrer

(20009)

For the r emaipmpdédrooadrfi odndhfbifsnidt igdotrii gamniadcme fr om

definitiisoindetlhyatused i nsathenfiefdrsibDogihie increa
technol ogies for connecting peopl e, fCOremn,enc omj
et al ., 2016, p . 3; Pai ol a, et .Hwolwe,vex02 1lne pwo ui 0d8

to include t hien atstpiexc tumpefegdmtteandsagd by Porter & H
(2005Yend-Helttrero(2@21)Bhis | eads tdj tdtedd ol t ownnc
Digitigaditei dmcireasing application of technology f

compani es, products and services

The understanding of the rel steirovrinsbsptbh®tnwe e |

di vided i nitnot erirga lfaipdméd@atd o @er per specti ve: (1) ¢t

of digital resourcessantgi t(aparbd yomenn,esett oalf.o,st201
al., 2019a; Kowal kowski, et al., 2021; Paschou,

al ., 2020; Hol mstramd&(Part &aeenndBBDds dspenrdviincge oof f fde
(Kohtam2ki, et al ., 2021; Porter & Heppel mann, 2 C
et al ., 2 OHLe7r;r eVreon,d reetl lal . | 2017; Frank, Wettake, z

into account both per s pseecrtviiviast dden ai nndteefgirnaet i ding i ot f:
services and appl i ceteirooni sc ewictohmbn nat poadithé&ahb!| & s
resources and capabilitheasednon hehsuppdérstdandi

PoraeHeppel mMa@hd4; ag0owéydndctdelt F er o,2 06lt7 )al
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Di fferent mot i vadr wintsa sfaa rimadit g iotneld i n the |
utilisation of ,(@%)airl edbd et i(dri gogf dtaitrmae t o mar ket , (
(4) efficieanog 6065) senvi dpavtoircen tof, reits kad . , 202 2;

2020; Sj°odin, Aedtdiatli.oona20 2nPo)t i veetdi sreg vfi @re so fafr er it me
for remote monitoring, data <collection, shared
providensergdrceelist omer sé businesq Narikkcesgseali mpnr
At the |l evel of the f i r m, e xeixspplionidtuacttiso naad d (a fnfpe ro:
explorational capabilities (identification of new

for  dsiegivtialiGartédéymen, .etWadbpdgrod28620¢r nal drivers,

compamires more |ikely to invest in digital capabi
characterised by fast technol ogi cal changes. Exp
i nvesér vntwhseant iaocnt i ve i n markets that are charact
situéatCboerynen, .et al ., 2020)

One widely <cited f oumndditgiowma hoift i sladPimamidec e p't
Heppel mMag2hb4; fe@améwork on smart and connected pr

smart products consi s(tPoorft etrh r8 eHecpopreel nea nenrme n20s1 4)

T Physical components (mechanical and electrical
T &martd6 components (sensors, processamd, softwar
f Connectivity components (protocol s, wireless
interaction for ms: 1:1; 1: n; n: n) .

The concegrtwi tafrsahylomi d valmwet cdierad ¢ tolhyn ament i
PoraeHeppel mannds iceovretnr iibfu tuinadresr |aysi snugm padoni do tnilsnedsier e ¢
concepts a(rRoretveirde&htHeppel mann, 2015Th&Eobapmbkl jt
of smart products can b(ePocrltuesrt e& eHle p pnetlomafnonu,r 2a0rle4

et al ., 2 OHRelr;r eVreon,d reetl lal . , 2021; Thomsan, et al .,

(1Moni toring: sensors and external data sources

environmemts, vaess Hgets and notifications.
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(2Control : Enables control of product features
through integration of software into the produc

(3@Ppti mi sati onenakdlledr ibyhmmoni toring and control
product operations,,aeadhahndceoewpémonfropmanddceti ve di ¢

(4Autonomy: All of thg @&$ hoefhfeemre eaaust ocnoonmboi unse dpor o d u c t
connection with other products/systems, autonon

setifagnosi s.

Concrete digital and technological applicatio
ar,e for Sxarmplta niginit eeil d licly @ wadmep,u tvi m gresaall autgyme nt e d
real i tlynt ecifketngs (1 oT) , I T capabilities, blockcha
datammal yti cas adiugieirali n{ eatabes, et al ., .2020; Sc
structured and widely <citedseppi otamdntdiogi ttihseatciom
based on the degree of technol o(gFya vtolraett tios, ueste dalf.
Frank, et. aAc.c,or2d0idndg rtotaltkhhe are t hreeeld eiveil satoif o

|l ow, moder at e laenvde ihsisgehf ¥driegaikt,alet al ., 2019)

T Low digital l evel: |l ow usage |l evels of digital

technol ogies are used opitgviadeat seppervi aadi doe

manually delivered.

1T Moderate digital l evel: moderate usage |l evels
to deliver di stinct service offermopgmlpeps,t he ¢
cl oud, etc.) are used to provide the service

receiving.

1T High digitdleclhewelrivilieght hat camusgroewmiddda hweal ue

compani es' internal processes (6l ndustry 4.0606) .
Mo s t of the influencisgruvbohdmabobnoammtrwal di g
qualitative nature and | ack quantitative appr oa

number of contributions is stild!l to comé,asas ¢t he
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significantly if¢crneadsedtdinee¢e 2016¢ 2022; Paschou,
al ., .2WMN2eWw)ert hel ess, there is some quantitative
investigation of manufacturi ng-sfhiarprad, eaHi fgatduidy fr ev
servi tamaftiimannci al( Kpérrt faonrfrkdnce T hal res@D28) show t I
degree of digitisats emyviatdidksaat shdtph af @owss tanwe | mpa
performance, while a | ow maturity of digitisati
servi tliesaadtsi tno a negeatifwvwe mMamga&ct Thrse results mig
through the concept of twihe chdipgistt iud attiesn tpmatadow
capabilities andpaaisds eotfsf hyaevte. rlaprperloyaches t o overc
of f edriignigt al services, preodtuzhl icommerctt i(oGiethyouenml a thf
et al ., 2020; Sj °dhins pear aad-&«x o vi2ed Pal) sroe sweealrlc h  ar e
servi t(@seatvidparadadiomé) udi ng sommhlVastrmerksf foact s

(Gebauer, eWe adi.sc RHDAG etph e aChraepat deypo. fint hi s t hesi s.

Digsteali tiissacdhasendcbgeri ow margi nal costs in co
servi€asorett o, et al ., 2022;l nBraydrdji a¢li fosns, o nt,r aedti t a
which compl ement the product offering, are often
(Rymaszewska, .etNealer,t h@séeSrjv,i til sgqiaisalu medant o of f ¢
increasing sdegaeaalifl ity within the ,eomghyspondi
optimising r es(oPuaricoel aut ielti saalt.i,on2 0 2Pla;r i Rlaas c&h OWii ,n ceetn

2019; Geor ge, et al ., 2021)

One of the tolhhg epteéevéesthetf hemviesti gati osedof t he

prodsuertvi ces.buBnadsleed on t he pwmee scxeomtsd d ulcitteedr aatturrd b u

prodsuertvi ce bundles that include different techno
sensor s, digital customer interfaces, pl atfor ms,
and resourcespytiggdianfarasbmucture, digital proce

etcand offer t hencpesasiebiefiftiycitemcly and sustainab
consumptientetdc. thaThesarrd sgdrcts of t hepraetsternitbeudt e s

throughout tchoen stthrescdtsednddasedvbohpi sblasdinecgl service
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support, communication) and physical product «comy
bundwiet)yh reference to the WQMOKA) nwde mordye It d riomv &5 ta

i mpact of di git iodpatoidounc tosn atmkde sfedréviliscéeds ,on dir ect

digital, technol ogical, or | oT applications with
devel opment of t.heThat tartitbruitbeutleevieelvsel , t he respec
and the links to I|literaTabZk@Taarbe @pa ks Panntdeadb Itehr ou g

22The cost attribute (six attribute |evels: 0.00

based on mar ket pr(isce€dsapdbed..slmart pl ugs
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5.2.Bconomiassifidiagi bal sferroodwet bundl es

The conceet viotfi atsie@dn on the understanding th
perceives and realises additional wutilitysfrom a
we introduced4dT hienr eCthoarpet,ert he single goods and serv
do not need to be owmepeulsy tchaen @d rsou nbeer ;a8 ibs umed
fi elsd,covetrheed neeefpt PS8s defined earlier, digitisat
di fferent concepts interacting with each other.
6compani esd, 6productsbd and 6servicesbd as part
configuraomibinnanidon of these conceppgrsodaiagthvti cbee o0 n
bundl &@his makes it difficult to apply the tradit|
according to their Bitwala seddiagpdt s@ueli cda bciolmbtiynat i

Therefermystw i nveast t gat ef recadsurecrt vbiucned| e separatel y.

I'n thi,wetheeusseodn edniegrigtyi bundl es that(B)onsi st
variable pricing modul es, ( C) ser va(@de aamdh yso madr

component (specifically .&hecetlieicctiati yopirtoyduplt udg r ada

customers can be excluded i f they arétnoctaanpawnigg
used 6hobkhse & K¢gnzel, 2011, p . 3 8.4 ;T hKkee ntpleansesri f& cde
holds true spercerfewabdlley dloegctnroinci ty, as it reduc
electricity customer s, e. g., oi l ogrl oghaasv,e lev ewe i f

claim that renewable electricity sources are al so
(e,wi.nd, madteo\yolatnadi cnot the electricituyiivtadel f C
Hence, we ass(i Ao dlhectrreiadim yof private goods (riv

al socltdesi cal example for this classification.

We can asvsigable price mechanism to-srtivalfi el
goods, as access needs to be paid for, but 6con

consumption by ®&t.her customers (

BSed or exMimpamde(2020) al .
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From our p,edrhsepeseal wiec e and communi cation CcC ol
assigned to one fiahekcdnlsy ohCla.s T©mdrye piayi ng cust
goods or services. Withintotb#&l thameompoeraoaltsdahbinl
as having some rirviavalasc hvaeN& v tesst ihfed nestshe sake of

argumentwat iassnsi gn the service and communivadtriyon

characteri st,wes,s eaend hhoesnec-egoonogdess taiso nl ogw od s . For t|
suppliers can increase outputunwhilcesteddaipmgdiuled
certain | evel (e.g., unt il the 1l evel when an add
expected support calls).

Lastly, the assignment osft rtahieg hgdDjyos iiichaeld dceovm pcoer
(electricity plegcddamptbér) aingd st wviact lfyor one spec

see this component as a private good.

Besides the classical umdemstawdi hgref eriewnale
model s oderdviigtidtsad t b wrld Ikiamgl,ef 2 @&@&)l a t hird col umn
6amtival 6 to the goods <classification. They propo
excludableiaatd astiwel | as Osgmblotable@oeaddabnd
their undet dpbaedigbpulst ractabi litgf sl eaegratts vare t
away fromtthree oyeaoal | utility (Nikaeddered. i bipbs.opo2
taxonomy is very close to bhhrdaspestrodudadi eagr Isi
described ©020@8 pwkGrta sl & (2llBEdgampd feest wor k goods
are controll ed sfadress ymhaitdtoironsg mondls, ,ibh oggmdédmaln t
the inThe nedaleeemn cl assification of gbaddxEbased

presentTa2 & n

Tab2®% Expansion of the fourfold goods model

Ri val Nowmmival Antrii val
ExcludgPrivate goo|lClub/toll olNet wor k gpo

e.jood, clogods..gnovie |auction pla

electricity|/Streaming sesocial netw
Non Common good/Publ i c egmohd¢ Sy mbi oti c ,g
excluda |l aw, search/ Wi kipedi a,
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Ri val Now i val Antrii val
e.,@t mospher
in the open
Source: Ni k@nh@za), et al

Mor eover, aparnti viaalomc alhuemnagnttiechnol ogi cal i nr
assigmedi fferentt hfei ekindosw! eldngiet ioafl Ityhe i nvention is
inventors or creators may opt to pursue a patent

then | ead to exclusion and private good character

5.2 . Malue assespmentutbdity scefr vditdgistaali on

iCust omer value is a customer's perceived pr
product attttrriitbwttees ,per f or mances, and consequences
(or block) achieving the customer( Woagadradfsf and9 du,r

142)

The underotivan@wentgh unrbensti ness and management
based hoen uti lity concept f r owmhtaheee ccloarses iacsasl u nepctoi noonm
t hlkuyer al ways wahmits oud imha@nsiymil Thy understanding
be didepéhgent he( Wolilc,e 1993, p . 121; Vari an, 199¢
387)With the devwdlEopmepatcttef onhéhe buyemdsaptebeaer
costs or information asymheicetdo & vaed jbresetne dl i lsrcdiesrs

of the uti(lCoapgecon®8gt p. 390)

Ac adeaunind r i btuaii psnesa Vi tafstagn omef er t o thwt conce,|

thdywi | to deliver a comparable and specific defi
every contribution in té&er vietneeamnticifhicandsd ir eiaomn alf ) do g
creationé, a clear definiti en,mi.lssAanogo rqduianngt itfd cait
researchers, value for customers and suppliers mi
cycl es, new business oppor t(Pmrirttiees & rHeppetl onmaem ,

Rymaszewska, .etOtaHer h &tdadfijee ® S t reduct,oorn,t ifmeexi b

savings as benefliPbaschou,cest amerrs 20.20; Foubert,
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Il mhe pragpydrntt atat omeveslettéoe O6val usér of t,We gt it ah
apply the economic understandiMIg o fn wthiilciht ¥ has cp
utirmaxisimmg behaviour of economic agents is influ
contexprééegences, transacti on c(oCsotass eo r 1i9n3f70,r npat i
This mehaanhs t he r emai nder,wef atphpifsy ncod n tsrtiah tetdiecornt h e r v

terms customer value and the concept of wutility v

Researchers cont ext uasleirsve twhseahttinopnt beotindegst a

relationalri seredcengagementast r @ng a ctoind-o alstt rpirtomd u c

framework). This appr oai hhceunspthoanse isse'sa rnt ch et hceh arneglea t
the firm as well /fasitheyemér §Kathat al d20h2p0n)d@hiepl . ,
change oé6ruvaluey for customers is hitgdl gghakd i
servit@iSiamomsnson & Agarwal , 2021; Favoretto, et
Kuijken, et Aal a, madt1tey of fact, we see the digit
ot hat cihmaanlguee. | f the firm fails to deliver the d
investments in capabilitiesnaedi{dNengdgtkengl .ed fadi.l,

Research finds evidencesethatdashmhendaltue aofc darnl
degree on individudlesd ederbaesetdi oonn (teh.eg.i ndi vi due
orientation in a B2B context) and not mainly on t
(Simonsson & AgaQtweelr, s2tOu2dli)es find evidence that
servi tiiss actriecat ed t hrough the involibwédmentl ok cuetod]
and del i verye rperaptcieosrsn ( Al | , et al ., 2020; Sjeoedin,
al ., 2016 ; Thomson, et al ., 2021; Galltoujs & sW¥Weime
that the traditional idea of | ong R&D innovation
for the customer, whidkal hbgd-sémandesat sencei ae &b
for innovationt peopoefearuewsl wénIAcP dani ot Cakreyn2f@20)
et (a2l0.b@) | ti gaarl uteh creati on @i §gd me ted twiadem® deaandd a c k
perspedtogebpalfli empgr ovement of capabilitiesendo cre:

perspeditgveéemdblyed customers to reach their own
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customerds value <creation process) and a custom

customer processestameérpreviadEemnvs ). ifsatiadingi t al

There are only a few studies that take an inrn
i mpact oferdiid.ii tGoltmpam abl e to the i mpac(tScohfwatbh,e i n
201,6)it might bedifgiatsd lbdhealntghea to ft peo o ds ihnadsi vaind uianip a
demand as well as on the productiVWennd-Healcharomn.etBa :
al(.202bmpamesundeernland functions and WTP of eBooks
books. Results show a shift in consudegr @eal prai ¢ ®n
demand functidemgs eeomprilierdli scrimination) and hig
physical t o (diegiHealrlelrmgk se.t Wilt.hi n2O0t2hléd)ee er ¢ sulotnse
maj or insight for our contribution: even though
same resulaef (shriydsomreovi ded, di ffersedt adedmaond cu

digital products can be observed.

There are macroeconomic approaches that try t

on business by investigating the GDP devel opmen
production pedf wemddde yhpokfsson, et al ., 2019;
2020; Kaotuz r&@umpi sOt &1 3rontributions focus on tl

stated preference methods for measuring the vall
(Jamison & Wang, 2021; Brynjol fsson .& TGaoplyplliys , 20
thWwT Ao identify the customerdéds reserve price for
idea obasedl!| vawhiiadh omel i es on the present value
(Ruan, . 2B¢8h though this method is udedigmonst!| y f
financi al bonds or | eases, it offers a suitable
codbtased evaluation (based obasedquvalueoervabea)i o
on repl acemetnitdasteyddt €£)val uation is a subjective as
di f fereaarcithn diovi dha&snshat it can offer Bhétvakdbdeapp!

an asset for each individual andRua&n,no20b%)ysed on
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5. 3Met hodol ogi cal approach

We est ipneamterds hi [firtoinest he obser vedHBrhoutcierse ,usi
which is i mplemented in Sawtooth (QBQR/AHBhabpsbet( see
is hierarchical in the sense that it comprises t
choice data i sMdxpmadekd by addition, there is a

comprising the prlieowalvbdruthihlei t inels vi Baralcomput ati o

approach relies on the multivariate nor mal and t|
runs a robust iterative process with initial wval
i mportant p hep éHdBt ymoalfe | is the incorporation of

i ndi vliedvueall esti mates bkeeomesmotkhegpfintoemteach ot |
|l eeSlawt oot h So fSteweahraep,2 e2@f41t) hi s t hesis for furthei

estimation procedure.

We ran 1000 tkeurat i ons of the Markov <chain (
using the resul tcson vaenrdg elnOc,e0 0iOt eproastti ons (dr aws use
i .,8.Mi | dramws in total) for the subsequenWe sampl i |
excluded thétmei xbddcteaslhsk with the attribute cc
al |l respondents and al l. Wbl os &d ) e f fwehentctht edeieasngsi nhahtai
the |l ast |l evel within eadhlanetarbdependenomiytaed
t hreegative sum of the ot hePramitoerstenest iwmahed wtuhéengt:

coding are generall ydemsryoedre dttoi manteergp @c ied |l Ityhamor

t hat include interaction ter ms, as t h(eSametiono tehf f e
Sof twar eWe 2didd. Juisnet enaefih@ecdosstraints (i.e., forci
l evel t o salpeaywy®rbeanot her attri butien |telvied agmwlri aa

For ptrhieor covarwanset mahe i xumber of pr,iwhn chedgrsees
the suggested whal aer fe@anwtheo tsh z 8o fTthvea rpergair a2aDr2cl e

i s sethAtgh 1prior variance puts a higher weight on
emphasis on wusing information from,the pepul Bi ng
posterior estimates are rather i whensitthieve tsc I

information available(withinefbeenoonoettofthrakgsbi!
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and the prior degr eeasv aorfi afnrcace dmdna itfiioxr € Sghvel ao gk

SoftwareTheogrlgphi cal progress ofFtberesfOmati on

Preliminary iterations 14000 Parameter Estimates
Draws used per respondent 1aa00a
Total iterations 20000
Humber of respondents 200
Parameters per respondent 17

Mo covariates im use
Mo constraints in use
Random draws not sawved

]
E i
&
Iteration 18591 n
Current Lwrerage =
Poct. Cert. 0.771 0.785
Fit statistic (RLH) 0.853 0.850
Bwg Variance 4.143 4.075
Parameter BMS 2.871 2_.865
Iterations/Sec 110.01
Time Elapsed 0:02:45
Time Remaining 0:-00:12 0 terations 20000
0.47 -0.45 0.02 0.25 -0.25 0.23 -0.23 0.21 -0.21 0.1s
-0.1% 0.14 -0.14 0.27 -0.27 -0.58 -0.12 -0.1% 0.42 0.85
5.97 3.9¢6 1.7¢€ -l.08 —=iolo -7.03

Fig2Pe Esti mati on progress.of the CBC/HB esti mat.i
Afteestheati owepgacesshe average utilities fo
averampor tfamcd he differ,engandtdadbthudfe il hedvievisdypaind

utilitgdestitmat di ffes.ent attribute | evel

I'n méaet prwecesestihgatceorr el at iwtni Ibiettywedeinf ftehree n
the atanidbdihfeSerndndéedse DNhe adiufefsheetewméctess t wo val ues
refl ect the relatitvlkseuteicltietdy aclothdvem abjpuityieosn mudl t i p
regressiohnhoanalVgst mpate DiMpet bepti on on the indiyv
This melatae udtiiflfieetbyehween the presenstewdsead teg nat
dependent variable, whitlhgpretriteDMtedlr f b,eatse sweel & | aatse d
demographic and other factors aAse tuhsee dc oarsr eil rad @ pe
regreanabwmansbhe seemrxp$ or ald syeed nartluy eon one ot her
contr i(bMotliionn, e,tt deolu.b,l e2vlEthl®)d ks o esti mdtheata i Qlc | madee

the DM values for each attribute of each responde
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5. 4Resul t s

5.4 . Results from the HB estimation

The estimation results of theTathB ehe2ddel Bwhe p
pawbruthilities are shown Asarw aHB ucthioliictei ecsa taergeo rp c
di fferent scalspofmdemdisif ageah the consistency wi
the conjoinhtweguaseéi o8B ngcesnot alirdelfde edd Z&AMDerrsi on of
these utilities,seas pteh e @lesrizaorm, netr malTo Q@WBWNO®i n pa
ZChcaling, the raw utilities have been multiplie
for attributes averages 100 across attributes fo
gives each respondent nearly equivaliéntiweight ow!
samptlras can be thea ftoumedtitoonf diSaewkt oot &r Sah & wpa:

2025)

Tab24 Results from ZBEP HB estimati on

Label Utility Std Deviation Lower 95% Cl Upper 95% CI
PRICECALC
PRICECALCO 24,257 70.709 19.357 29.157
PRICECALC1 -25.995 54.330 -29.759 -22.230
PRICECALC2 1.737 53.476 -1.9638 5.443
PRICEMAIL 10.589 18.806 9.285 11.892
PRICEPORTAL 9.538 13.855 8.573 10.498
PRICEAPP 8.452 15.851 7.408 9.577
SERVEMAIL 8.514 18.012 7.266 9.762
SERVCHAT 6.822 13.826 5.864 7.780
SERVAPP 8.923 18.333 7.652 10.193
DEVICE
DEVICED -43.555 33.910 -47.430 -39.681
DEVICEL -0.227 25.369 -1.985 1.530
DEVICEZ2 -8.031 23.947 -9.651 -6.372
DEVICE3 19.450 29.511 17.405 21.495
DEVICE4 32.364 43.556 29,345 35.382
CHARGE
0.00€ 203.062 155.794 152.266 213.858
499 € 143.828 74.842 138.642 1459.014
9.99€ 70.411 30.036 68.330 72.493
1499 € -33.8591 41.091 -36.738 -31.043
15,99 € -134.898 70773 -139.802 -129.5994
2499 € -248.513 138.291 -258.096 -238.930

Source: Aut horwist o whha taan afl rycsm sSawt oot h Soft ware.
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Theawobr ubhilvadl weess for PRI CEEALG snheqgwat i ve ut
experdfeacet he atafrithawientg feaperdigclea n . I n contrast,
fixed (pPRICGECAL CaOnd t he baseuWdmpdt & loantutl rait b wtne | ev
(PRI CECAAIC&) associated wi t Whiac hp odioftfievteB eu tciasiet y o
PRI CHGCAf rom thearddnesthigmati ons givVaemf,eé whapspl t hat.i
specatftiri bute is associated with aan nrbesg aetxipv ea i inteidl iv
taking the confli d68cesinktoddakcEloggpeéest $tt hat the Ot
mi ghtzedr,e whindéashaot efafteatiHlence, we do not have eno

identify a statisticalfloyr stihganti fsipceacnitf idci faftetrreinbcuet et

Price communication and service imdwmstmhuct ur
utilities. These are also very similar in terms
communicati on, emai |l is prphwbrethi laist y.t TBhiowsi mmhl
ot her options, including price communicatrieon vi a

comparativel ybytdes sprefegr padti ci pant s.

Pawtoruthi | ities for the different device optio
their numerical valwues. 1t is also .,emideme thaesd
ahi ghdegree oat idbag)et alsisoci ated with a higher util]
pointed out t hat negetsitvenfad teidlail 1 i edsevhaes kReaerpt
variants of the smart plug adapMerepeierhef owi DE¥U
(manual plug), théncoo@los &<t.23)) nwieirvlalthaggeéebes

di fferemdebec ozuelrdo (i ndi.cating no effect)

This result provides pveéeflenerctoforn gdgeruvnoeacw
functi oinaatl iltd eestc adpne tohfe our. Comyp a sti heagarhb iome s mar t
devices with services and otgleerer pt edwmc thsi gdec o rdde

expected utility.

“This particularly refers to the dif$maenpaeoph @ nudt ialligtoyr iftohrm tv
the smart pl wsgnaad gpagpmre( winchout an algorithm). Here, the devi
feature (algorithm) shows a higher utility.
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Final Ipyaswwotrtiéhi | iti es of the prices show plausi
character of electricity. That is becausaedl ower
Vi ce .veAlsso, prices up to 9.99 Euro are associat

starftrioonny E4r 91l ead to a decrease of (tshemhblulte 124 y f

for theCHARGEbuULt e

I'n additiomotintt heesatli tneast ievlyi ch have been calcu
abovdabhd s2ZAhap?2e?2 fdorl details on the daalec wmlvatriagre
i mportance of the attri(lsweldeasplwealbodanl det det &er mnnad

r el aitmpvoer Jaamdc ealrewn b dlabd®i n

Tab2% Averrealgaghp wret ance of the attributes

Average Importances

Attribute Importance Std Deviation Lower 95% CI Upper 95% CI

PRICECALC 13.038 10.140 12.335 13.740
PRICEMAIL 3.456 3.324 3.225 3.686
PRICEPORTAL 2.901 2.357 2.737 3.064
PRICEAPP 2.954 2.586 2.814 3.173
SERVEMAIL 3.095 3.165 2.876 3.314
SERVCHAT 2.642 2.180 2.451 2.793
SERVAPP 3.366 3.032 3.156 3.576
DEVICE 12.036 7.501 11.489 12.584
CHARGE 56.474 21.204 54.997 57.950

Sour@wmnal wisi 8B daSaawtforootnh .Soft war e

The average importance of thelradbRterh dows etsheas

i mportance atft raabaitaegper cent age of athter iibhuptoerst anc e

considered together. It agltgo bahewd ash o wartitirm obreutt @eh th €
Consequentl vy, relative comparisons are possible.
i nsi ghsger viias saat eqi es. For exampl e, the results
(CHARGE) the single mo st i mportant attribute. T

ser vi tsitsraatiieognitelse enéragyey seti mi t e doam en achwcee tod tt
price aThirs buctoardriensgpgbnhdst he rGhsauptesrhdrmre mwe found
evidence t hagertvhiece riodructite oif s h dor ase thaysvyensettiggcat i on

ef f efcdssomer i ce rel at ¢ @RlaG@ B MARALWCIEEPSORT AL , P.RI CECAL
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rthermore, the source of price calculation and

thettributes related to price communication and s

emphsedsdi t hatsedivgitdéshadtieoqi es rel ated to price com

in

5.

frastructure are | imited in their impact as t he

4. Qorrel atmwlint iamargir ®@tsean alny si s

One of the advantages of <calcul atingpaan HB es
rathi l ity estimates for all r e,omo ndheen tosh. & eThhainsd m
di vidual utility estpavmbeshi(lrietvieead )e df orr ed &@clena
om the HB pomcteiaret heamdhand, we have the state
sessment of each respondent for each attribute
evious chapter, where we saw a dominant role o
tuties, we also want to find out i f a high digita
ility estimates. In a next step first a correl
e applied to investigate whetheeptheni naif Viueduwmale

timates for each respondent and for each attril

Theorrebnatdi ohe raengarésywssltaosned on t he HB esti mat.i
rresponding DM wvalues f orre sgppaontll e |a tatl ri ighhu t vei t ehn dt
undati onal prwhniccihp lesesp botfs IRiUtMs di f ferences rathe

vels as the primary deurer ntihniasnt anoafl ysh si ciencloet

ifferences into the correlation and regression |

i fferences bet ween t h&HBB HB aidftfy) he s tciomateisqpros

rceived @MMPMoDieisne cal cul ated for each attrib
re derived from the pairwise choice setbsl pregser
ntribution of selected alternatives-malKhng app
ocess, as the selection of an alternative is d

nsistent with the theond8tiacal, 200&r pipnnil®gds of

For the c¢werurseldaSpilecanr man c,ovhi elhat uahes the str

d direction of the associ atlitoni shpearwaenent rtiwo treasr
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suitable for ordinal, interval, or r athieo raeatud ttsh e

of the caomrmege edhlmawmbled @ w i n

Tab2®&® Correl atioff of HB and DM

Correlation parameter (A HB, A

DM) Correlation (rho) p Value
PRICECALC -8.769e-02 7.457e-18
PRICE_ 5.518e-01 0.000e+00
SERV_ 4.759e-01 0.000e+00
DEVICE 3.369e-01 2.006e-253

Note: A = Difference between alternatives; HB = Hierarchical Bayes estimation; DM = Digital Maturity

SourAwthowndsabysis

From the resudulatb2éshowani be stated that t he
communi cati on (PRI CE_) , service infrastructure
statisticalpbgi &dnyme [fhacdiawaesil a gHiB . This indicates
perceived digital maturity of these attributes
consumer utility. I n contrast, price calculation
correl-@at0®n7,( p-18whHidb/edespite its statistical
practical relevance. Thi s result aligns wi t h p !
suggesting t hat consumer s of ten perceive pricir

evaluati omabbridigi waén compared to séiCoiregnemn, de

et al., 2016; Porter & Heppel mann, 2015)
The strongest positive correlation is observe
0.001), underlining a substanti al and positive r

in price communscahiasn Mmekditlue eap,endorconsluimee @art
changes. This finding is consisitregqtt lwetar iptriecvalolt
transparentfraeddluysedi gital communi cati on pl at f

satisfaction andKébébsamt¥rking ¢bobyaHeryr e2®m2 1 ;e.tVeanldr,el

BPRICE_ is a vector of all HB estimates and DM evaluations f
SERV_ is a vector of all HB estimates and DM evaluations f ol
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These tools notccerslsy toi nbpllilfiyng and pricing info
broader trends in digitalcugtamemdmor cmatyon that pri
The SERV_ attributes also show a significant

bet wegP M aqHB, though slightly weaker compared to

digital enhancements to s erpwi ane sismafgriansgt rainadt wrhe,t s
valued by consumer s. However, their relative im
featuwves be@ome increasingly ubiquitous, reduci nc
findings were reported in ssatdiicens,h ovalrigaugi t hat sweh
these features improve operational efficiency, 1

di mi ni sh (ofwerk etri,me2004; Oliva & Kallenberg, 2003)

The relationgthB pagbdt eoen DEVI CE_ ( 0 .-235336)9 , p

demonstrates a moder at e yet statistically signi

mportance in digital servitisation strategies.

ncreasing consumer preference forsegmarcte, buomdn ec
(Raddat s, eTtheasle ,fé2nulhi)gist he snterehdoeenge rcg y nmhsa vt eo

smart devices as part of their digital servitisat
utility improvements and are often perceived as

solutions.

I n summary, t hreesolbitglell aghton t he significant
communi cati on and service infrastructure in enh
maturity i mprovements. The weaker and negative ¢
l'imted strategmng @mottemits adr ean ff @rc udkiigi t al mat ur i
with the broader | iterature, which often identif

drivers of perceived diCpirteayln etnr,a restf carHraa tr iRo0rd 6v; & ltVue

al ., .2021)
I n adtiotitdre cowreakbat wamnheaestibgathee digital m
percepkpobai shar epakiortahhe | i ty est irmagpgomdefnotr aenadc hf

each attributaendeivre Itad drioitrée ocmoartr el at igHB agbaM ysi s b«
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, we par mabmiretge essi o,usamghtymdisf f eodfe hgawbr t h
utiiésums for t he t(ogHB HaBIDti dafsn ad @ veersd e n t variabl e.
vari dalmlcdsude i tems that DNMdiaftfee(dea cteh a DpdefrDdtdtife) e d
attributes as well as ddgmager, apgheincd eand i sntctoamre , f aad tt
i nnovat iVWen  d¢ehttecsred i nal vaontaibhemssoabant t o investioc
i f there is a signifitbaaedowhatddepgsked/mntbabWween
(HBIi)f.f We udecttdmaseontr ol variables. The results

analysis are Babdwsh bel ow in

Tab2? uMt i vraergraetsesi on with control variables

call:

Im(formula = HB_Diff ~ P_rDM_Diff + Al_rDM_Diff + AZ2_rDM_Diff +
A3_rbM_Diff + sl_rbM_Diff + s2_rbM_Diff + S3_rDM_Diff + D_rDM_Diff +
DM_Group + Age + Sex + Innov_Rol + eco + econ + edu + hh_income,
data = database)

Residuals:
M1in 1@ Median 3Q Max
-565.86 -53.82 -0.79 56.23 557.15

Coefficients:
Estimate Std. Error t value Pr(>|t]|)

(Intercept) -13.42849 8.52527 -1.575 0.1153
p_roM_Diff  -8.12625 0.90006 -9.029 < 2e-16 ***
Al_rpMm_Diff  4.33102 0.49973  8.667 < 2e-16 ¢
A2_rpM_Diff  2.63637 0.44440 5.932 3.09e-09 #***
A3_rpM_Diff  2.38207 0.38482 6.190 6.26e-10 #***
s1_rpM_Diff  2.70358 0.49997 5.408 6.54e-08 ***
s2_rpM_Diff  2.10440 0.43635 4.823 1.44e-06 ¢
S3_rbM_Diff  3.01202 0.38846  7.754 9.83e-15 ***
D_rbM_Diff 4.65776 0.54906  8.483 < 2e-16 ***
DM_Group 2.72469 2.38992 1.140 0.2543

Age 0.02366 0.08496 0.279 0.7806

Sex 4.43074 2.45022 1.808 0.0706 .
Innov_Rol -0.19697 1.12596 -0.175 0.8611

eco 0.77885 0.60447 1.288 0.1976
econ 1.48883 1.09932 1.354 0.1757

edu 1.37575 0.81141 1.696 0.0900 .
hh_income -1.26960 0.80666 -1.574  0.1155
Signif. codes: 0 ‘*%*’ 0,001 ‘**’ 0.01 ‘*’ 0.05 “." 0.1 ' 1

Residual standard error: 116.2 on 9583 degrees of freedom
Multiple R-squared: 0.04254, Adjusted R-squared: 0.04094
F-statistic: 26.61 on 16 and 9583 DF, p-value: < 2.2e-16

SourAwthownasabysis
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Given the methodol ogical chall enges associ at €
fraamHB modeChép2el.,3 a bootstrapping approach was
the Ilimitations of the standard errors in the ini
resampling the dat aseteswiitnhatrienpgl atcheemernetg raensds iroen ¢
1,000 ®dpoittsérations. To ensure robust results, th
confirm that all factor variables retained at | ea
process captures the wvariability inheédrcadt sitmntdlae
errors that account for the wuncertainty and depe.l
estimation process. The updat edaly &irnecslsuidoen trheessuel
bootstrapped standard errors, which i mprove the
preserving the original coefficient estimates.
Tab2® Regression results with bootstrapped std. €
Regression - Std. Error
parameter (~ AHB) Coefficients (Bootstrapped) t Values p Values
(Intercept) -13.4285 8.4508 -1.5873 0.1125
P_rDM_Diff -8.1263 0.9555 -8.5050 0.0000 ***

A1_rDM_Diff 4.3310 0.5162 8.3898 0.0000 ***
A2_rDM_Diff 2.6364 0.4506 5.8505 0.0000 ***
A3_rDM_Diff 2.3821 0.3731 6.3850 0.0000 ***
S1_rDM_Diff 2.7036 0.5023 5.3822 0.0000 ***
$2_rDM_Diff 2.1044 0.4431 4.7496 0.0000 ***
$3_rDM_Diff 3.0120 0.3925 7.6745 0.0000 ***
D_rDM_Diff 4.6578 0.5381 8.6565 0.0000 ***
DM_Group 2.7247 2.4065 1.1322 0.2576

Age 0.0237 0.0842 0.2811 0.7786
Sex 4.4307 2.2918 1.9333 0.0532
Innov_Rol -0.1970 1.1524 -0.1709 0.8643
eco 0.7788 0.6022 1.2933 0.1960
econ 1.4888 1.0808 1.3776 0.1684

edu 1.3757 0.8361 1.6454 0.0999
hh_income -1.2696 0.7686 -1.6517 0.0986
Note: DM = Digital Maturity; Signif. codes: "**' < 0.001; **' < 0.01; ™' < 0.05; "' < 0.01

SourAwet howndasab.ysi s

Based on tihffab2etaof6b28 he analysis reveals se

insights regarding the relationship between chan
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dependent variabl e, HB Di-f3.9% 2ZTihe mraett i snadatidsti ind &Ir |
indicating no strong baseline effect for HB_Di f
constant . Thi s aligns wi t h t he model ' s relati ve
suggesting that addi tdieadnalo ffaudtloyr sc ampayurbee trheee var
uti Neverthel ess, these results are very much <col

di fferent r(eMelairc,h d.ti edlds, 2001)

Mo s t attribute coefficients related t o di gi

statistically significant relationships with HB_
4.331), A2 _r DM_Di f f (PRI CEPORTAL; 2.636), A3 _
S1_r DM_(DSERVEMAI L; 2.704), S2_rDM_Di ff ( SERVCHA

( SERVAPP; 3.012), and D_rDM_Diff (DEVICE; 4.658)
that greater perceived differences in the digit:
highédiuy changes. These findings are consisten
demonstrate significant posqgDMi vangiHBe |l &bt onprhii Qe
communicati on, service infrastructure, and devi

PRI Cg= (0. 5p518,0.001) supports the notion that en

emai l notifications, online portals, and mobile
maki ng interactions more-fbcasespdar(ekKnotht amé@kicust or
Vend-Heltltero et al ., 2021) .

Among these attributes, DEVIIGE g(eds.t6 3p8)s i dti arred s
on HB_Di ff, a result that aligns with ifts=moder a
0.3369, p-253)2.. 006es finding underscores the cri
influencing consumer pufiiolki tst,udc¢ essihdgtgehrdti gwitti Img
connected devisceersviicne pbruondddcets ( Porter & Heppel manr
2019) . These devices are perceived as essenti al

providing tangi bffendcmipoomaleimentandoefficiency.

Conversely, P_r DM_Bi. fif26() PRIhOBGALaC;hi ghly sign

relationship with HB_Diff, suggesting that higher
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met hods reduces consumer wutility. This finding, ¢

0.0877, pl&may 4r5é/fel ect consumer di s-combbttvei phic

mechani s ms. Such systems can create a sense of r
negatively impacts consumer perceptions.si Rgsear ch
the i mportance of simplicity and clarity in pric
(Coreynen et al ., 2016; GOlvienwa i & sKalilganthecahcao@

PRI CECAL stands out as a key attritut eantal ytsi so wl
strategic considerations. For instance, i f t his
devel opment , mar keting strategies, or customer s«

considered a critisealoreli enmpemty et ou peommp hasi

Demographic factors show mixed and | ess prono
DM_Group (2.725) and Age (0.024) are npt-estatis
information campaigns and age differences do not
Sex (4. 4313)2 ppprd®a@hes significance, indicating a
for male respondents, though this remains inconc

1.376) and househol d-1i. 2d®@me ekHHDbIlincorme;gi nal sign

t hreuanced eff-ecbeasomicsbdbaicobors on consumer utility
while demographic factors play a secondary rol e,
aligning with broader reseasaocdi oerc ymbbmiadbhe er @minal
consumer ubeh@ori®ynen et al ., 2016) .

Strategically, the findings highlight the i mp
service infrastructure and device attributes, 8
significant effects. The unexpercetleadtiegdetgalt i mat u el
di fferences, however, underscores the need for a
domain. Simplifying price calculation tools and r
consumer concerns and i mpecodei nftlilenye &fi veéeamao diree
efforts should focus on unseevisaé bmpdbeemeat iset o

approaches biasfedr mat ipore c abmgpsad d nse gogme mtgaet i on . Non



MulR U 4

the emerging signals frematedcanrombaed snggmset

targeted interventions, particularly in designing
Il iteracy and financial preferences.

Overall, while the model explains only 4. 25Y%
statistical si glnGi)f iccoannfcier n{sp t<he2.r2eel evance of digi
influencing consumer utility.

5.4 . Birentgr atafonribhbM ohaibceechavi our al model

I n addition to -Ae&kysiunglingi ehdwmgls through
esti mataeddi twieompa lolymadp delc htewmk t he regression resu
i ntegratedanadp ptcdk @ © lwl e dtglee etghr etasiadry si sonfloyl | owe

example in |iterature and( Molgihn, setemalr.at h2060 kX pl

We decidastdi mote a modient ehadct i simhdeulbhetdweiebnut e s

their respectTlh€&LmoDdM fvfaelrusesa direct and behaviour

of how respondentsédé perceptions of digital mat u
specific configurations. Compar el Mao sth@ame ac d mClL e
model provi des a straightforward baseline that
interactions without introducing additional ran

par ameltheirss .hel ps maintmadntianeparenapo lpprsigmaarival |y
motiiovinas i dent i fy wipetrkeptdiogist slhi ft. aAarirbeaubetpr e
CL appaddsthhree sul t srfegomstsh ®.n VihmikléabkhEe d regressi o
focuseheonoonmetcwe ®omp emr B M patniHBn suyt idliiftf ,erteme eGL model
demonst r apteersc eniovwe d diignitteala ¢nhest uwaritittthyi o i e ® pr obabi
of selection. Employing this design offers a met

capturing how consumers weigh andmadmpgr scahtael m:a

Th€Lmodel ftéast awdard randomiuwtturdoedd yi i 2@Hhae ptoe rk

in which @hdosidga&linechaitdc @ebi aumasioni |l ity:
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at QO % bcuatpet st hiefsda Vi Egrematei ve d

maturityAsoal tdaody atttalmlbiud easdtd/.pierarldry t

he v

(r DN

S uUcC

assumed to follow a Type .ByEdtmrcémai Wgl udedi qtt reir
O%$- Wthe model explicitly accounts for how t
the individual s peTrhceesitvienda tdiiogni traels untdtesbh 2a@rtey .pr es e
Tab2® CL estimation with interaction effects
Name Parameter WTP pVal Rob.s.e. Sign.
ASC_alt1 0.9997 0.0001 0.2560 ***
Changing of prices based on a pre-defined plan (P1) PRICECALC1 -2.0057 0.1036 1.2324
Decreasing prices per kWh each month with consumption change (P2) PRICECALC2 -4.2759 0.0016 1.3542 **
Prices and monthly bills are sent via email (A1) PRICEEMAIL 1.8866 0.0200 0.8108 *
Prices and monthly bills made available through an online portal (A2) PRICEPORTAL 0.1309 0.8594 0.7392
Price communication and access to bills through mobile app (A3) PRICEAPP 1.6527 0.0319 0.7704 *
Service infrastructure: E-Mail (S1) SERVEEMAIL 1.8350 0.0108 07196 *
Service infrastructure: Chat Agent (also video Chat) (S2) SERVCHAT -0.3220 0.7043 0.8483
Service infrastructure: Message service within smart phone app (S3) SERVAPP 0.5438 0.5357 0.8781
Manually adjustable electric plug adapter (D1) DEVICE1 3.1975 0.0002 0.8475 **
Local connected electric plug adapter (D2) DEVICE2 0.2277 0.8211 1.0069
Smart plug adapter incl. smart phone app (D3) DEVICE3 2.6450 0.0685 1.4518
Smart plug adapter incl. smart phone app and analysis (D4) DEVICE4 2.4759 0.1318 1.6431
P1_rDM PRICECALC1_rDM -0.5249 03370  0.5467
P2_rDM PRICECALCZ_rDM 1.3434 0.0115 05318 *
A1_rDM PRICEEMAIL_rDM -0.2407 04275  0.3033
A2_rDM PRICEPORTAL_rDM 0.2955 0.2675 0.2665
A3_rDM PRICEAPP_rDM -0.1583  0.4871 0.2278
S1_rDM SERVEEMAIL_rDM -0.2248 0.4098 0.2728
S2_rDM SERVCHAT_rDM 0.3250  0.2605  0.2888
S3_rDM SERVAPP_rDM 0.1822 0.4867 0.2620
D1_rDM DEVICE1_rDM -0.2966 04538  0.3960
D2_rDM DEVICEZ2_rDM 0.9620 0.0297 04424 *
D3_rDM DEVICE3_rDM 0.3579 04554  0.4794
D4_rDM DEVICE4_rDM 0.5923 0.1897 0.4517
Log Likelihood {final) -5064.42
Observations 9600
n 800
Note: WTP = Willingness to pay; ***p < 0.001; **p < 0.01; *p < 0.05
The teswlhioat certain digital a{ DRi bame s,

PRI CECALE2_r,BMpwi gni fi cant

i nteracti onahiwihtehr

r DM,
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perceived digital maturity positively influence:
features. I n contrast, some -afgnibutanti,nt empctyi

perceptions of di gnt & lucehme écer ibteyh ad’d omot across al

instance, while PRICECALC2 shows a | arge negati ve
toward more dynamic pricing), the positive rDM i
consumers per mmgi vnee cthhaind sr itwi be digitally advan

receptive to suppdrhte stehteh@gdwiltdheenciempact of digit al
specific and may offset or reinforce baseline pr e

resnpdoent s consider. the feature to be

Taken togeQlmedegl thed the r egy edisfifopnr eomnc dHsB au t i
per speocft ihvoew di gi t al maturity perceptions drive ¢
of f speapdipecdbnvoew much changes in rDM correlate
uty l dit f f d HBn ®¢ §Tfh)}e eexatlr ong negative perceptions f
features and pose.tholrevascsesciatiodsd i nMeborwlielre® | c
the CL model confirms and onmenfailorbeass et dh esseet tfiinngd,i nsghsc
t hat the effect of digispkecmhitarang bperadesdviai
|l i keli hood of selecting those attributes. Not abl
in the CL model @rldgmisonwist ho btsheer viaé i on t hat con
sophisticated pricin@nengddhdoadee | witti oncawtdi connegati v
cokefcoenPRI CECAlE€ the positive rDM interaction i
maturity of pricing tools can meampipm@fae ey irceed u c ¢
related attributes consistently show strong, posi
Thus, whi-daesddher edBr essi on underscores broad corre

the CL analysis verifiesmbhedéscekatei cheshcps fwiami

5.5Di scussion and Concl usi on

5. 5.S9ummary

On&ey ai m hoifr d hamwmlsi ¢ ot iodfher a quantitative aj

t he i mpact of di g$¢i siat & o(blupoud tegsre,s dnwete want ed t o
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investigate possible connections betweedivgidiralei v e
maturity of2) he gdddsi on, we wasnerevdi thessastlaioosnot h at
grounding in ¢gc3d3onomic theory

UsiamdiBesti mpawbmuthi | ities were estimated and
demonstrated that devices with hi gher digital 1
integration) yield high utilityomnwivtalt ¢a ipbaurtteisc ulHa
utility: 4.66). In contrast, price8ch2xul@ain toinc ule
for complex pricing mechanisms such as dynamic pr
such features scepti ceelnlty, adewvaenncedf t &b bwyolroegirceasl
Theref ofeyndvet hat the overall i mportance of the
Her e, the price dimension clearly , fdomiextdameg| € he
price communication and the ssesagdviade havirmgtaucel
mi nor i mportance.

The correlation anal ysi s confirmed statisti

bet ween digigbBe) amaduuwt itlyigfl B) doird fceer ecroceymienfi wciad @ on

infrastandeviuce aFonriibuptesneecomnmnunhiicbattieodn t he st r
correljat i ®.n5 518, p < 0.001), indicating that cor
communi ccahtainonred s val mamtl € of -saer pi & u dbhuunsd, i €@
communication tool s, such as apps and portal s,
of fering transparency and ease of use. Service i
critical roles, with devices paftiockaalydsuandi
consumer s aCtoinsvfearcsteiloyn,. t he weak hlkegapalewelcatrireed a
attri(f@utds8y 7, p-1 &N i7g MI5i7geht s the | imited strategic
efforts in pricing mechani sms

Theegression analysis further validated these
|l i ke DEVI CE PR4 .CESVAN LaBH) positively influence ut
calcul-atL12a6) negatively i mpaatteh eceognrseusnseiro nu tainlailty
confirms that mo st attributes with higher percei
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consumer utility. However, the negative relation:
the need for firms to simplify pricing mechanisn
findings suggest t hat enhancingtthet Wriggi aad datvi
should remain a strategic peioonsymdrorutfiilrimsy at hni

servitisation.

Thestimati omodel|lt pbao€hdddti onal ,benoawi dwnranally
grounded twhieew mafa gti t af mat ur i tcyh opmadcierpg.i olnrst earnadc t
termsveal ed that perceived digital maturity posit
certain features, such as dVyhameéecrsppiptlidangp aacntd s ma

of ,DMwhiicdescwvaorss attri butes and can of fset or reir

Demographic factors play a secondary rol e, Wi

opportunities for targeted strdthegiesulbtasemdeiomf er

val ue of focusing on digital transformation effc
benefits to consumers while addressing [dleenti al
findings demonstrate that digital servitisation
and service infrastructure while simplifying com

multiple analyticaltrabggoesse®ahidBhtde h)grhd si wlhtts

the critical rolmatafr iper deni wehda pdingyi tcaolnsumer pr ef

5.5.”heoretical and manageri al i mplications

The results provide a contriobfutdiogn ttaol. tsheer vtih
We found evidence t hatserhvei taigspdntiocoanoindy ofel @ivagint al
and management studies but can also be applied in
economic theories and foundations (GQhhapbeiBncdor por &
ut i Ifirtpimeosduertvi ce banmddIitdhe economic influence of t
(Chapbef.. 3We pr d4ddretrteidauroews tthlkeatcor e i dea of t he
el ements is not new to economic theoriesd midtarappl

research publications
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We have shdwme g chpamte hel y concentrating on i n
digitisation of the firmds capabilities is only
customers tend to value services and products not
on subjectivéeVe pernnepsteeecdpebinal Ipjawiom uh hei ties frec
PRI CECALWhmeareei gi t al ¢ a wanb it Ihiet isausp p | iteoro parrdee ntehcee s s
options PRcompAtt@B|I CECAL GHHrherae hisgher preference
static price attrTiheutsa nieP Rd fChHeCsALr@D®ah be mparing tF
utydfPRI CEMA®RI €ePbRTAL tandPRIPPE as weHd tawvo attri bu
SERVMAI SERVCHAT. Evwe sheiuvmghremacessary digital ca
for the safpfpdli ®trisst®oge PRI CEAPP anadm@BE&ErRe/AC HIAG )t h e
first ones, ( BERQUBIMA)WLt i | hecesgedil egwtt Thersefoorde,r .
in our case, the findingpudel ypot as inpaxasintigt bayepbit it g
behaviowhere higheomi bhiens sdeikghietral services woul d
a correspondinfhoby bhhghedxntst maidt, y our esti mates su
preferences are influenced by subjective factors

familiarity, which may overshadow the expected be

Thicoulbe an obserhveatpico ne xtpH aati n t he perarnloineern o n

me nt i adr gdattd loin pawhadbx,refers to t he i ssue t hat
capabilities do not( Geabya uoefrf, ient nmaany, c2a0d2eds; o B © di n
casbi g paradox i s particu-tathyedvatdent butnest hewl
communi cati on tool s i ke mobil e apps and onl i

i mprovemiklinttlsotugbhnol ogi calseravdivcaencdadchfrastructure

communication tools were p,ashietiirvecloynta s sbouctii aothnesd we

small er compeer eiidbatsd cO0Tht srrbunhésrces the notion
attributes differently, even when they reflect hi
i nvestments must be carefully aligned with cons.i
Therefore, we present findings frsoem awl ol it C

digitisation paradox i s i(nQeebeadu evra,l iedt oanl .t,h e2 Op2r0o)d L
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The argument ati onmerrwigtaorsda tdigagriitbael i par ad o x can
extended with respect to their implications to tt
l¢anabeguencht t he genersatrivdrmr eo fc opmrbd chuactti ons wi t h hi
by conswateavee positiveoaoaor@tEmmi matnicom!| .Heomfeawremance

engagingeiwnit bstsradt eqqi es without having a <clear u

i mpact of the unique wutility contri bumiigmts lodad he
to effoitipernogvyibgk nef i ts. This i ssue lstarFrma¢cadey, acddr
causal pat Bway s ttiocc atthieoenf f oménanpe i s notFawmegl,| eunde
al ., 2008; Sa20d2henWorem, adHdtenale,, i 20 dD)mpani es i nve
services, they should do it with enough focus un
and their unique preferences. Customer imegrmerst at
senseespecially in the context of digital busi ne:

of fearoedspeci fic cu3hemeroségmeseanellewi th a speci

and servi(cWi rdtezs,i gn019, p. 38)

Some of the theoretical i noptlhpecratt boal apar pbse
we lFi.r st , we showed that there i ssemaVviueasmadi ount i |
measure to differentiate from cosnprevii ttadgtast.mpitbes f i r
|l ead to higher perceived utility but t hat the m
di mensions. There is also a strong relevance of t
thaervitdtstagmmtns needs nodr winde cfhoacruact eri stics or
val ue. However, practitioners are advised to con
area, where digital services c ans nbaer ti nvpel resmeonntse do. f

plug ad&yl ¥XiEngtetdee mp hsesdi as this was shown to provi

high utility. Such a smart device might also cat e
to consumers with more interest in innovative sol

I n contrast, the negadyinvaemiuct iplriitcyi nags snoecci haat nei ds n
the need for simplified and transparent pricing

hi gher percepti onco udifidtdig@itteals cragtt arciitsyn t owar ds ¢
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eline negative utility indicates that such f ec:
ir benefits and usability. Firms must balance
hani sms do not alienate c ovnes uunteirlsi.t iAledsdi a s somcail
i tal communication tool s, such as mobile app
tering transparency and improving customer e
tomer |l oyalty by makfirnige nahitde racccteissn sblmar e user
Anot her key manageri al i mplication is the i mjp

ategies to specific attgsi-baalels arpaptrhoearc ht.h aFo ra dic
|l e smart devices can serve aisorkseyr adguifree egt &

ention to consumer perceptions andspeacmriuri ¢ca

roach allows firms to allocate resources mor e
hest potenti al f or «comncsowrmeerl autiiolnist yb eg avieresn. pFeirr
urity and wutility changes highlight the impo
el opment ef forts wi t h consumer perceptions.

hi stication and beoeéstsespetheal tydigrtattfebu

service infrastructure, to reduce scepticism

5.Burther research

Thappli pateisemts avenues for further research
nomi c gr ournedavwodrikelich oafthe(di gital) ser vtihteirseat i on
a major gap between thbhas tomenachtkemsnaas smsmar ket
sales strategies,anod osnolnye adefceawl ese smeavr cher s

nection to eWobinlbeamgmhlmodiaetdisadre monstrated the re

roeconomic principles in explaining consumer |
vice bundles, further work is needed to deepe
s domai n. For erampbuet MmModelbsehakaour al and c
i-maknng, such as bounded rationality or | oss

O consumer responfesure diegkemadliordad atisapts . i s

nected to the field of digital servitisation i
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In Iine with the need to corsstrrvudti stat éceaiclo nfoan
more quantitativeemwwirtki saast ifoénagiutr albgreo daukcftecce f o1
bundl are stildl notThiideilly aemapochbHind spot, as
used in practical applications amseérivs ttéelsm@eauwdgml | vy
di fferent indicators on the firmfSupeekzor manat. do

Visnjic, et al., 2016; Eggert, et al., 2014; B° hr

Future research shoul d al so explore the <con
maturity and consumer utility at a more granul ar
mechani s ms, such as the negadteiswe UWPtRIIGEOAGEGL dyn

t hat consumer s may struggle with the complexit:

psychol ogi cal and behaviouralahdctestsi ngdent grng!
i mprove consumer undeowsitaangi egd ovaltualsite i nsigh
experiment al studi es coul d assess whet her si mp
educational campaigns reduce resistance to dynami

Quantitaseamcmnmmainsenti al to measure the broad

servitisation on firm perf or maapcpel iatnadg imbair klett e d ytnh
attrspeatiefic i mpacts of digital maturity on util |
findings to business outcomes such as customer r
efficiency. This i s ptalrd i ol &iergligtdail mp ad W lwent ep @ ir \a @ n
technol ogi cal investment sodpr oapor tail waals o amnwsmhert
benefits. Longitudinal studies could help identif

creates sustainable value for both consumers and

The role of demographic and contextual facto
Whi ber appfiocadi dn mi ted overall influence of d e
variabl es such as education and i ncome suggest

Research coul d exkilloc®! homwaldi factombornsi ,c ocro nsdoictiioons
consumer responses t o digital servitisation,

underrepresented contexts.
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Finall y,-spiercdadpsptcroyaeahes needed t o under stand
appl i caduifrli intdy nagfs .a pNhliiléeattithasd on r et ail el ectrici
work could examine digital servitisation in othi

consumer el ectirndnuisdasr.y Qroomgpsar i sons coul d reveal

attrspatiefic impacteéegi andhall enges are consistent
whet her uniqgue dynamics emerge in specific indust

I n summary, further research should prioriti
behavioural frameworks for digital servitisation
firm performance, and advanced modelliogenaeptypact
By addressing these gaps, future studies can buil
both theoretical understanding and practical appl

servitisation.
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6 Conclusi on

6. 1Main contributions of the thesis

This thesis has sought to answer the DjMuesti on

have an i mpact on the bsuegriwvigcea elximnsdloams fior tpheodac
mar ket . To answer this question, the thesis proe
applications drawing on appropriate methods ct onod

analyse revealed preferences from economi¢ agents
especially in the manageri al field of servitisat
this research ar édaswida apmpreocaacrhamilas of f ertshea new
economic eval uateiron cef bpmad est on the basis of cu
first time, the wutility of consumers is used to
digitisation in contrast t o pproei oouns tshteuds elsl etrh
performance or macroeconomi oriibst i&thaet ofrasc.t Tthhea tmostei
is foremdwodeenrt r saggestdongs uinhectuseal uati on by suppl
beneficial. The approach of the thesis is to iden
on appropriate economitaofdganrickeltisn easn df amo dteHes ,pr act
of digiti-sedvipcoduecndl es. Before summarising the
turn, we begin this concluding chapter by highliq

academic condr pbtenonal amanageri al usefulness of

1.0ur findings underscor e mdde lrseosm $luineenrc ep roeff etrreanc

despite the integration of digital el ements, wh
shift their expectations for service quality
chall enges the common assumptlilonatthamatdiigaltlay

hi gher consumer satisfaction and suggests that
more i f the digital actltehaerbafiessare directly tie
2. The research indicates that some service combi

increase |WTRPRs important for companies to under :
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rvices to avoid overwhel miimgni somadg che hmhset weleinc h

rvices offered and t Hoer ctohnes udreevri'cse 'esx pceocrtea tfi uonn

assessing t he val utbe of hedd ggstiatl hef e@ad nus @ mer ¢

igartiitoin of cost over advanced digital features
puedcda@issi ons. Compaereéd omaniodudrd pricing stra
flect the added value of digital features wit
mpetitiveness.

eegression abhet weaérs adicy i pamtbtartiibont es and di git
ggebh®obnsumers become more accustomeadi abl eand
icing me ¢ ha&ing istma|l atheélbb gy o lpd gaicees groenateer tvaalnu e

tritbhuatesof fer advancandd dbegnietTdilitsf &dtnudri eng may

mpanies in targeting matr&kehn clesmagneamds| wihlalti nagr ¢
i nvestnidn HWigheml ly mature product s.

ile acknowledging the attractiveanepsiochtionowmnes
Vvise cautiooot poienavseasrtemetnhtast ar e pur poseful ani
the wutility perceived by the consemegni Thi s
i ch digital capabilities actually resonate
cisions, as opposed to pursuing technology fo
r resear cshs empbdasimportance enfak shgatiengi di gd «
rvit i swhteireen firms are encouraged to identify
at wil |l have the most substanti al i mpact on
, firms can more effectively differerteiate th

d enhance their competitive position.

n the remaciacdedi ofg, cthhiae@ttehmeor et i cal and mana
contribution of this thaeppbiede@BHaplehs con:

presented one by one.
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6. 2ContribuChap8eof

I mhe first, ameplsiectatouwtn t o examine the influen
sel echteihoansi owansumers display when considering e
energy -peoducet bundl es. Centr al to this examina
consumer preferences and epebabakssvpdstunlidtieed eby at
economic theories, or if they are indeed dynami
conditions or the situational contexts in which ¢
DCEnal ysi ssianngClama déli esti mati onr éld miolbiistcyogpn samet he

preferences when presented with contextual attit.

Qur findings revealed that consumer prefere
communication, and product attributes remained co
observed bedatrweadadgretnip ( DM1) and the control group
suggests that the introduction of digital mat ur it
the perceived wutility of these attributes among
was teéeted conc-eehangd pat tterighautigeso.upThevhi ch had I
exposed to digital cont e xbte ftohrreohuagehdncarnt st ti rt autdel cnh ad  dgi|
WTP or price calculation aturr iolputieosnswitthrata ithernd @n
advanced digital technol ogi es. Thi s indicates t
consumer priafheer eanpcpelsiictast ieofnf ect is confined to pr

not span to othervxestatedcatori puovesct

Nonet hel ess, the absence of a broad context
with digital attitudes prior to making choices m
attributes, with -rtehleateexdc efpatcitoonr so.f MAsEndc emagyulntot De
as effective as hoped in promoting innovative el e

We acknowl edgeapplhdsadcéemmnai hhhat mcodtdidebsed
in future Weseéiad cthot - pledrieolhti Hcdotnyoenxgt ef fects, n
assess whether these effects would persist over

cont ewWd sal so did reotpoesxplbdrld t yh of t he gap betv
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experienced utility in both sample groups. Addi
controlilned hfeprswhively mi ght have offered further i
could be quantified. Lastly, the method we wused
ot her studies where respondents evaluated stateme

approvahi ch could have (iLnfelbieenocdad adur,. r2dslibl;t Pout

For managers and marketing professional s, oul

focusing on digi tdelci ati toint whend eixn anayr emot be uni v

i mplication for practice is that suawlsetdr @ant ments
related whementsa effect was discernible. Met hod
' imited body of research on context effects in c
and intangible economic goods. Qur research echo
Li ebte ad . (2fexp)anfderd i nvestigation into this don
goods, of fering a refindechpegiwpéebei Wilé gohalkopsame
within the energy sector. This opens pathways fo
l asting i mpacts. of context effects

6. 3ContribuChapéeof
Il bhis ap,plwec aatiinoend t o saessva sdanshadteitobner cust omer v
in the retail el ectricity market, building on es

servitmesadalsomwe NVanadasr mendada' s dmPOBi8H)stsage on We

empl oylp@Easi gn to specifically investigate syner
service el ements (Grahsl & Velamuri, 2014). We fo
synergi es, particularly evident i nrtthe Ftorrarexiatmpdn
the interaction between online price availabilit
t hrough emai l ( SERVEMAI L) WTBwlyen f ibuadt leyd iwn d the ass

calculation servdiecfe nleased aoms gPgNVander mer we & Rad

Vel amuri, 2014).

Conversely, our f itnhdaihntgasg oambsyoasr iefveesatl emhen e ma

areol ely used for service provision, resulting in
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those with advanced functioemaVi tdaradd obth i swhaelrieg nts
addition of features to a product bundle does no
al ., 2005; 2020) . Tmp e ritarsteurv att ¢ ® @ a rwals, as it u

complexities involved in digital transformation \

We extended our analysis to consider barriers
of apps and online pricing portals. Our resul ts
positively impacts WTP, it mi ght conciutry espbl g, |
illustrating -odf clbha&es wieent readanci ng consumer ut il
objectives (Fischer, 2021; Noth & Tonzer, 2022;

resear ch sceornwmietditssalhi @mamder soci eyabkf gioalendy kanae&ne

change mitigation, where we obsefvedi@anmanipfhe satda
di screpancy between potenti al and actual ener gy s
al ., 2017).

From a manageri al perspective, our findings a
servi tciasnatiinocnr ease customer value and foster | oya
in a cosmthomat ket , t he cormpfriogdwrcat ibaum dd fe ss entuwitc éb e

precision to awdtiadgogeéeBmsatmnegessitates a thorought

touchpoiamesalamat hensuitability of interaction che
2013) .

Theoretically, our research enskchéeshywdtei ognu a
providing new perspectives on the economic i mpl:.i

foundati onal economic theoamandsel bgnBétReEa6) (1868) L
(1966) . I't highlights the i mportance of understan
influence indi-mdlkiurad spr adleedssdéo,n particularly in

prodsuertvi ce bundl es.

Despite i tweastkrneonvg teldsg,e s evtemrwrl deaeandrtdatampmlisi c &
such as the omission of the energy source attrib

have provided deeper insightsserivrittetsaageasrmKem atr
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2013) . Looking ahead, we recommend further researt
product l'ifecycles and -beaxspgddonm v intgimagpdhtyi seinc aMo r peroovdeur
l'i nksiergvi té$tsmati @eqi etsertmo fliomrmagci al performance in

contexts could significantly advance the field (.

I n condlhussi mamppoét cafifiw@ansi ous t heoretical propos
servi tliistaetriaotnus egpeacttalon@abl e i nsights for manager
emphasig the strategic integration of services w

satisfaction and achieve sustainable business grc

6. 4Contri buChap6eof

|l Rhapfwe investigated the quwaemntviittansiaptr-oodnd ¢ e c t
service bundl es, fsaotciusn nign folnu ehroove sdigd s u Begr perce

empl| oy iDICdc eaambi neanHBe s hi mati on, paevbaati ysedes and

perceived digital maturity of various attributes.
into the i mpact of digital features on consumer
existing |iterature.

OQur analysis revealed that advanced digital f
consumer s, as i ndpa-wbethiblyi tpioessi tiiweprice commun

infrastructur eatiaonnd otfh et hdei gdietvailcie ( Gebauer et al
However, we also found that while price remains
features such as price communication and service
c o nbturtii ons, are considereds. efSbi cruwrcdail stbayn dciomg us
while consusertshea etomgefii ts of digitsl coshambomen

these features.

I n examining the correlations, we di scovere
servit i spaatritoincul arly servicse pobiastwvelbgt croerahadt e
maturity, indicating that digitally advanced devi

al ., 2017, Sal onNeenveet halt des ®63ak) negative <correl
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calculation attributes points to the |limited pote

consumer concerns Tdbeo nts i gohansil teixddaly . f or firms cons:e

to allocate resources in seigiomaumenhaatceméaics i Do
From a theoretical standpoint, our research
l'inkingedivgittt alatoboosaumer utility theories and mi
appltireaddi ti onal economic models by integrating di
framewdCkkE opfarticularly in settings I|ike retail
B°hm et al., 2017). This approach not only broade
also offers a new |l ens throiugimawhinghi nhoteicédwocl of(

advanced environments.

On the managehrei adp pftiredccrath,e anhes cl ear i mplicati
strategy. The valsatdiaomopaméddaohe wWhegi e al nvest ment ¢
do not always yield proportional benefits, advis
(Gebauer et al ., 2020he Snjegdaitni veet uali.l,it®020d)hked
mechani sms underscores the importance of simplici
Firms should ensure that digital tforoilesn dil ny tthoi sa vd
alienatingMopbpastuleermaoderate utility contributions
service infrastructure highlight their potenti al

consumer sdAtsi af aessbdggewt that companiesatsboul d f

efforts on aspects that directly enhance percei:

where consumers value innovative and ecologicall

Our research provides actionabl e insights fo
servitdsaaioaompetitive strategy. By focusing on
devices that significantly impact consumer utiliit
mar ket demands and preferences, par ti @arliaernitye da mo |
demographics (Fang et al., 2008; Svuarez et al ., =z

I n conclusion, we advocate for a deeper explo

of dbsgrvatamdtcialnl for more quantitative research
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consumer behaviour and firm performance. This ex|
existing gaps between theoreticalermodarsd tdhiroghi tpa la c
transformation in the business | andscape.
6. 5Manageri al cioancrlouwstieontso i mpact in a practitior

I n our discourse, we address several manager:
of fer considerations for both practitioners and
navigating especially in the fieldpefithegtsali b
the context of energy products and services. Taki
analyses and results presented in this thesis, S C

Qur &applstcation reveals that specifitchotsreeat me
executed befmaki ndgecicsdmni nfl uence cust ome-r deci s
related items. This implies that preferences can
attributes. Therefore, the use lodadd ttid ua ediiftfeemse
for the price calculation items, paretcihcnullaorgliyc ailn
advanced vHowevweaeronsthey appear to have hardly a
communications, or physical device choices. Thi s
professionals who are aiming to optimise engageme
onlkimhopping ,eanviavomealli ghtf bectachi eved throug
qguestions or small games that the customer inter
interaction-pwirtthhasechkhcpi i tisesd mihglotu gthe oif f e n tnigv |
for the upcoming purchase. This approach offers
for the buying decision. I n addition, i nformati or
through i nter achtei ocnu s twhmecrh tghievensectessary knowl edg
okt .

By integrating different economic models fron
al (1982), Rothschild (1987), Adams and Yellen (

pr

pr

odauertvi ce bundles offer di stinct | utiinl ideysitgmi o

actical of ferings that align closely with cons



ar

pu
co

t o

pr

t h

no

al

MuRI6 2

e indeed synergetsied véfcfee dtunddfespr edeat i f t hes
rchase within the household environment. For p
mmosdai ttiion, bundling involving additional servic
avoiding intense price competition, high swi
ofitability/loyalty, and the challenge of highl

Our fiamldimgsuggest that the aWT Pecnihpaantceedmeunttisl i |
r ouegrhv i tmisghti omot alseayBShimatpase diieemd by earl i e
ke Gebauer etamrgpgosdg2085cr 2OROAI reflection poi
garding the structuringe ofalsweaawictkeh ddingdrmsas t o
t tweer f adadhmadi st omer s t apdet er eamioavr bstelrsvai ce i nter f a
is implies otfahadsegihtbupdlréesshould carefully be
stomersdé preferences. Specifically, this shows
t apply i n tehd scearswei coefs.diQiitnihtth et & asseer vaften on
mponents, offf seiemg pdhawmplcax) (moomduct s with a hi

so |keiagk toility. To identify the WEP &sCEnt t hr e

ith certain (potential) customer segments might

l ers to i ncpudeuectympget icanvfei garaern on o gain i
ncerning other @anm kred s@amrdh cs pamarst s the noti on

odsuertvi ce bundl es notchmerraecdtybudrms b@alsjgac toinvesubj e

rceptions of wutility.mphohiitea éx mldaingi ng phenoman
e dsagi bal paradox, where digital enhancements d
turns (Gebauer et al ., 2020; Sj°din et al ., 20

rvi tdtsragetseogvinuhdar standing of cust omer preferen

tentially Il everaging digital capabilities to f

itfalls of wunderappreciated digital utilities.

I n geneérealr,esul ts of this thesis provide ev
rvitpamadox on the product l evel . When seller

ansfor mat-aenerodtnidd @ r service capabilities, it
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possibtarnnsi nvest ments based on customer preferen
the required investments, sellers should assess
alternative approaches invol ving, for exampl e,
i nwtement risks andmbokeeromn chanhgmer behaviour t}

information.

I n conclusion, our <collective insights furni:c

strategic orientation anserpviatcitrs atal e nienmpd regne ng ad t

examining the nuanced interplays between product
|l agfoundat mone fonformed manageri al deci sions th
competitive advanermnmexc uamnamelronlgoyal ty i n a rap
|l andscape. This synthesis of theoretical and pr

capst one eoafr eohdre arviosutr sal so as a guiding framewor Kk

and applications in the realm of energy services.
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8. 2Survey questions and scal es
No Question Remar k
S1 |Are you frearad edr
Mal e
Femal e
Ot her
S2 ([How ol d are you?
| | years
S3 (In what area code area do you |
S41 (Who is responsible in your housg{
selection and grocery shopping?
My omweasponsi bility
Shared responsibility
Ful I responsibility of an other
S42 |(Who is responsible in your housg¢
your car (Buying, Selling, Mai nt
My own responsibility
Sharreedsponsibility
Ful I responsibility of an other
S43 |[Who is responsible in your housg
energy supply?
My own responsibility
Shared responsibility
Full responsibility of an other
S44 |(Who is responsible in your housg
tel ecommunication and internet?
My own responsibility
Shared responsibility
Full responsibility of an other
S5 (What is you currendt atwner ship of
Rented Apartment
Rented House
Property Apartment
Property House
Ot her
F1GPl ease evaluate, how digital yol
attributes
Very digital
Slightly digital
Little digital
not digital
I don't know / no answer




N o

Question

F1GPl ease rank the following produc(
you perceive as the most digital
|l east digital)
mo sdti gi t al
second most digital
third most digital (in the case
|l east digital

é Please | ook

ou

percei ve

as

at the t
t he mos

W o

product

t favouri

Remar k

al t

t e.

No Question Remar k
F3 |[How certain have you been with {
alternatives?
absolute certain
certain
neither/ nor
little certain
absolute not certain
F4 |How easy did you find the choi cgé
alternatives?
very easy
easy
neither/nor
har d
very hard
F5 |[How | i kely would it be, that yol
combination on the free mar ket ?
-Source of price calculation: De
with increase or decrease of o0V g
-Price communication and access
-Additi onal device included in t

s mar t pahpopn ea n d
-Service

al gorithm

i nfrastruct ursma rMepasEye

Most | ikely

i kely

neither/ nor

little Iikely

Unlikely




N o

Question

I n the s
woul d pr
your dec
met hod

> O

Cc
e
t o u
a
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DO DO »w —
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o= =
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— ®d® O T
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(¢}
QD
n

(@)
<
(¢)
Q

urvey we want eadl tteor nkantoiw,
efer and would buy. For
i sion would have change¢(
e.g. in the case of a s¢

Af POYRCHMSEcont r ad
e devices. You d
your own wi || T
h the monthly pay
phoéspe replaced
¥l EVFEES wi |l | b ¢
ew or better devi
e contract i s cal
he mont hly paymei

us, whi dbapaymemt trhe
relevance for you

Remar k

-

at the begin of ¢t}

_‘
(0]
Tlo|(T|oM~T O

or use fee

aknnsowe r/

no

F7

o
3

e
e

y

sel ected met h o (
d?

depen

payment

dent from choice (

r

chase

r

chase at the begin of tf}

Tn
c
1O |T |

or use fee

aknnsowe r/

no

F 8

~~

O

7)

°
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S
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X o|lo|<
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ds to
st

your at

titude t
at ement t |

q
hat appl )

C
(]
c
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services and prod.]

exp

with buyiunngt infe w ifj

and tests are avail g

| u
mat

B == i i =

new services and |
ave proven usef ul

| u
as

O Wi un|ow
c

new services and |

lusually
when t he

st wi t h

re is

my services

no alternative | ef

F9

How ofte
(pl ease

n did
SO not

you switch your
take switching

el
d |

None

1t i me

2 ti mes

3 ti mes

4 ti mes

or mor e

| don't

know / no answer




No Question Remar k
F10/Do you already use programmabl e
(multi selection)
No (single selection)
yes, Manually adjadapbée el ectri
yes, Local connected electric pl
yes, Smart pl smaatpadppae i ncl
yes, Smart pl sganantpapppaeandncadl.gor
yes, other smart plugs: |
I don' mokmowwker (single selecti
F11Would you describe yourself rat/|
oriented?
Full ecol ogical focus
Mostly ecological focus
Slightly ecological focus
Ecological and economical with g
SIl'ightly economical f ocus
Mostly economical focus
Ful l economical focus
F2GPl ease evaluate, how digital yol
attributes
see above
F2GPl ease rank the following prioldat
you perceive as the most digital
|l east digital)
see above
SD1|What i s -yourc uiradetctat i onal achi ev
Secondary school without compl e
Secondar wigdhhecolmpl et ed vocation
University entrance qualificati
Hi gh Schothiwietrlsotaty entrance qu
University entrance qualificati
Compl eted university studies
SD2|What is your current professiongi
Full time job
Part time job
currently unemployed
Retired
Househusband/ wi fe
Student




No Question Remar k
SD3|What is y@uwrsiduromemti thin your c
CLevel
Owner
Seni or Management
Mi ddl e Management
Hi gher State Officer
Medi um State Officer
Project Management
Empl oyee
Bl ue Collar [/ Worker
Trainee
Ot her
SD4|Whatydwr current household incom
under 1.000
1.00009991
2.00R209994
3.00809991
4. 000099940
5.00809991
over 6.000
SD5(What is your family status?
Marri age
not mar rpaerdt,nevri t h
di vorced, widowed
singl e
SD5|How many persons | ive in your hig
1 Person (only me)
2 Persons
3 Persons
4 Persons
5 and more Persons
SD6(Are there children inageuof hd88g
N o
Yes, one child under the age of
Yes, two children under the age
Yes, three or more children und g




8. 3Survey exampglrel) group

INNOFACT

., 6
— AG
]

In welchem PLZ-Gebiet wohnen Sie (5-Stellig)?

weiter >

INNOFACT

., .
a A0
-

Wer in Ihrem Haushalt ist in erster Linie verantwortlich fiir Entscheidungen bei Fragen...

Eine andere Person
Ich selbst allein Geteilte Entscheidung allein

... rund um das Thema Auto (Kauf, Verkauf, Wartung, usw.)
... bzgl. der Markenwah! und den Einkauf von Lebensmittein
... rund um das Thema Energieversorgung fiir den Haushalt

... rund um das Thema Telekommunikation und Internet

weiter >




INNOFACT

DAS MARKTVORSPRUNGSINSTITUL

:AG
-m

Im Folgenden werden wir Ihnen einige Fragen zu verschiedenen Energieprodukten stellen. Stellen Sie sich vor, Sie stehen vor der Entscheidung
einen neuen Stromtarif abzuschlieBen. Sie haben dabei die M [ hied Prod ianten zu wéhlen, die sich in ihren
Eigenschaften unterscheiden. Bitte schauen Sie sich jeweils alle méglichen Varianten an und entscheiden sich fir die aus Ihrer Sicht beste
Alternative.

Diese Ausgangslage gilt fur alle Fragen und andert sich nicht. Lediglich die Z. tzung der Produktalt iven wird variiert.

Bitte klicken Sie auf ‘weiter’

weiter >
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All ine Informati zu den Pr

Grundlage fir die Gestaltung des Arbeitspreises
Die Preisermittiung fir Strom (kWh) kann inzwischen auch in Abhéngigkeit vom Verbrauchsverhalten gestaltet werden. Die technischen Grundlagen
dafir (sog. "Smart Meter") werden in Zukunft in jedem Haus verfiigbar sein.

Bereitstellung der Preisinformationen und Rechnungen
Es werden Ihnen verschiedene Arten der Bereitstellung angeboten. Gehen Sie davon aus, dass Sie die RegelmaBigkeit dieser Kommunikation nach
Vertragsabschluss selber festlegen kénnen.

Steckdosen

Ein Produktbestandteil werden Steckdosen bzw. sog. Zwischenstecker flr eine Steuerung der angeschlossenen Geréte sein (2.B. via
Zeitschaltfunktion). Mit diesen Steckern kénnen Sie je nach Variante automatische An/Aus-Zeiten festlegen, angeschlossene Gerate fernsteuern, de
Stromverbrauch einsehen/auswerten oder Einschalt- bzw. Abschalt-Ablaufe programmieren. Diese Steckdosen funktionieren wie ,normale™
Verldngerungskabel; es ist keine bauliche Verédnderung notwendig.

Eine Kurzbeschreibung der vier méglichen Steckdosenvarianten wird Ihnen in der Befragung jeweils durch folgendes Symbol angezeigt:(1.

Verbrauchsunabhéangige monatliche Kosten inkl. Grundpreis
Jeder Stromtarif enthélt einen verbrauchsunabhéngigen Preisbestandteil (sog. 'Grundpreis'). Die dargesteliten Kosten decken den Grundpreis und
zusétzlich alle Aufwénde far die Produkt- und Servicebestandteile ab.

Bitte klicken Sie auf 'weiter' ... °



































































































































































































































































