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Incorporating Multi-  and Omni- Channel Shopping: 
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Online retailing and multi- /omni- channel shopping are gaining in importance. However, 
there is a significant lack of research focused on incorporating online shopping into 
models of spatial shopping behavior. The present study aims (1) to construct a store choice 
model which includes both physical and online stores as well as the opportunity for omni- 
channel shopping, and (2) to identify the main drivers of spatial shopping behavior given 
the availability of both channels. Based on a representative survey, this study employs 
a revealed- preference approach toward store choice and expenditures in furniture 
retailing. The statistical analysis is performed using a hurdle model approach, with the 
expenditures of individual consumers at (online or physical) furniture stores serving as 
the dependent variable. Results show that channel choice (online vs. offline) is mainly 
influenced by psychographic characteristics, place of residence, and age of the consumers. 
Store choice and expenditures are primarily explained by store features such as assortment 
size, omni- channel integration, and accessibility. This study demonstrates that e- shopping 
can be integrated into a store choice model and that both the modeling approach and the 
subsequent findings are of significance for retail companies and spatial planning.

Introduction

Online shopping is gaining in importance, with the European market share equaling 12.0% in 
2019—althoughmarkedcountryvariabilityexists,e.g.,Germany:15.9%,UK:19.4%,France:
10.9%(Statista2020).Inthiscontext,e-shoppingmayberegardedasakeydriverofcompetition
forphysicalretailstores,especiallyinthecontextofadecreasingshareofprivateconsumption
spentinretail(GfK2020).Therefore,itisnotsurprisingthatspatialimpactsofonlineshopping
areakeyissueinretailgeography,wherebyonline-offlinecompetitionimpactsestablishedre-
tail locations.Decreasingcustomernumbersandexpenditure levels inphysical retailingmay
leadtofallingdemandforretailpropertiesandrisingvacancyratesintowncenters,shopping
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malls,andotherretailagglomerations(DohertyandEllis-Chadwick2010;Singleton,Dolegaand
Riddlesden2016;Stepper2016).

However,thisevolutionofe-shoppingcannotbesimplyunderstoodasacontrastbetween
single-channelretailers.Competitionbetweenphysicalretailstoresand“internetpureplayers”
such as Amazonis,infact,theexceptionratherthantherule.Considerationmustbealsogiven
totheinfluenceofmulti-channelshoppingandomni-channelshopping.Inmulti-channelshop-
pingproducts are soldvia at least two shoppingchannelswhichoperate independently from
eachother,example,viaphysicalstoresandonlineseparately.Anomni-channel(sometimesalso
referredtoascross-channel)retailerallowsdifferentchannelstobecombinedwithinthesame
purchasingprocess.Thesecombinationsmayincludetheprovisionofinformationaboutprod-
uctsonlinebeforecustomersbuyin-store,so-called“Researchonline,buyoffline”,oranother
variant,“Buyonline,pickupinstore”,orinthecaseofreturns,“Buyonline,returnoffline”.
Omni-channelshoppingmightevenberegardedasasupportingbenefitforphysicalretailers,as
customersincreasinglyengageinomni-channelshopping(CaoandLi2015;Flávian,Gurrea,
andOrus2020;Heinemann2015).Surveysshowthecommonnessofchannel-switchingduring
thesamepurchasingprocess, suchasbrowsing inonechannelbeforebuying in theother,or
using the “Buy online, pick up in store” service (ECC andHybris 2013;Boniversum 2018;
HandelsverbandDeutschlandandIFHKöln2019;McKinsey2019).

Emergingfromthesesignificantdevelopmentsistheimportantquestionastohowspatial
shoppingbehaviorisaffectedbymulti-andomni-channelshopping.Spatialshoppingbehavior
includesconsumerstorechoiceandtherelatedspatialinteractionsfromconsumeroriginstore-
taillocationsandassuch,thisbehaviorconstitutesakeyissueinretailgeography(Timmermans
2004).Researchliteratureonmulti-channelshoppingbehaviortendstofocuson(aggregated)
channelchoicesratherthanstorechoices,andfurthermore,failstoincorporatetheopportunity
foromni-channelshopping(SuelandPolak2018).Classicalretail locationtheoryisonlyde-
signed forphysical retail locations (Brown1993;Reigadinha,Godinho, andDias2017), and
previousempirical studies toward storechoicehaveonly incorporatedphysical stores (Rauh,
Schenk,andSchrödl2012;Wieland2015).

Thepresentstudyaims(1)toconstructastorechoicemodelwhichincludesbothphysical
andonlinestoresaswellastheopportunityforomni-channelshopping,and(2)toidentifythe
maindriversofspatialshoppingbehaviorgiventheavailabilityofbothchannels.Thisempiri-
calanalysisfocusesonfurnitureretailinginGermanyasanappropriateexample.Basedona
representativeconsumersurveyconductedintwoGermanregions—oneurban,onerural—,a
micro-econometricstorechoicemodelhasbeenformulated.Thismodelisbasedonaspecific
typeof countdatamodel for excesszeros—thehurdlemodel.Thedependentvariable in the
modelequalsanindividualconsumer’sexpenditureataspecific(onlineorphysical)store.The
independentvariables in themodel include shopping transactioncosts, storeassortment size,
objectiveconsumercharacteristics,andfinally,shoppingattitudes.

The following sectionsof thepaper are structured as follows.Section “Spatial shopping
behaviorandmulti-channelshopping”containsaliteraturereviewon(1)storechoicebehavior
withrespecttophysicalstores,(2)multi-channelshoppingbehaviorintermsofchannelchoice,
and(3)theintegrationofmulti-andomni-channelshoppingintostorechoicemodels,afactor
whichhasbeenwidelyneglectedintheliteraturethusfar.Section“Methodology”presents(1)
themodelingapproachincludingtheexplanatoryvariablesandtheirexpectedimpact,and(2)
thedatacollectionmethodology.InSection“Resultsanddiscussion”,theempiricalfindingsare
discussedintermsof(1)intermediateanddescriptiveresults,and(2)hurdlemodelresultsfor
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bothsurveyareas.Section“Conclusionsandlimitations”containsthemainconclusionsofthis
studyandadiscussionofrelatedlimitations.

Spatial shopping behavior and multi- channel shopping

Tworesearchfieldsareconsideredashighlyrelevantforthepresentstudy,(1)theinvestigation
ofspatialshoppingbehaviorwithrespecttophysicalretailing,and(2)multi-andomni-channel
shoppingbehavior.Theoreticalandempiricalstudiesonspatialshoppingbehaviorinvestigate
consumerstorechoicewithinasystemofphysicalshoppinglocations.Thisapproachrepresents
acorefocusofseveralperspectivesemergingfromretaillocationtheory,wherestorechoiceand
customervolumearetakenaskeydeterminantsofeconomicsuccessinretailing(Brown1993;
Reigadinha,Godinho,andDias2017).

Although designed for several types of services, central place theory (CPT) (Christaller
1933),anditssuccessors(e.g.,Lange1973;Ghosh1986),havemaintainedacriticalroleinex-
plainingstorechoicefordecades.Thisfamilyoftheoriesemphasizestherespectiverolesofac-
cessibilityandtransportcostsonthechoiceofashoppinglocation.Twokeymessagesemerging
forthesetheoriesisthatconsumerdemanddecreaseswithincreasingtransportcosts(distance-
dependentdemand), andconsumer sensitivity toward transport costs reduceswithdecreasing
purchasing frequencyof thedesiredgood.Moreover, thepotential forbuying several central
goodsduringonetrip(multipurposeshopping)isregardedasanattractionfactorofsupplyloca-
tions,whichmaythereforeberegardedasapositiveagglomerationeffectwithrespecttosuppli-
ersofdifferentsectors(urbanizationeconomies).However,localizationeconomies,thatis,the
cumulativeattractionofcompetingstores,arenotconsideredinCPT.

InAnglo-Americanretailscience,theconstructionofseveralquantitativemarketareamodels
comprisingsimilartheoreticalassumptionstowardspatialconsumerbehaviorhasbeenattempted.
Originatingfromdeterministicmodelsfortwosupplylocations(Reilly1931;Converse1949),Huff
(1962) created a probabilistic store choicemodel based onmicro-economic assumptions. Store
choicesareassumedtobeimpactedby(1)traveltime,and(2)theshoppinglocation’srespective
assortmentandstoresize.Traveltimeisassumedtohaveanoverproportionatenegativeinfluence
onstorechoiceduetotheopportunitycostsinvolvedintravelingtoshoppinglocations.Storesize
isassumedtoincreaseconsumerutilityofvisitingastorebecauseconsumersdecideforashopping
locationbasedonimperfectinformation,whereby,thelargerthestore’sassortment,themorelikely
itisthataconsumerwillobtainthedesiredgoods.However,asconsumersearchanddecisioncosts
increasewithincreasingassortment,alargerassortmentisassumedtobeaffectedbydiminishing
marginalutility.IntheHuffmodel,theprobabilitythataconsumerchoosesastoreforashopping
tripisequaltothestore’sutilityrelativetothesumoftheutilitiesofallshoppinglocations.Thus,
unlikeCPT,theHuffmodeldoesnotpredictashoppingdecisionexactly,butratherestimatesthe
probabilityofadecisionbasedontheassumptionofutilitymaximizationandincorporatingimper-
fectinformation.Probabilisticstorechoiceofutility-maximizingconsumers,asintroducedinthe
prominentHuffmodel,isthebasicprincipleofbothaggregatedandindividualstorechoicemodels
(Rauh,Schenk,andSchrödl2012;Wieland2015).

Althoughdevelopedindependently,CPTandtheHuffmodelaresimilarwithrespecttotheir
assumptionsconcerningshoppinglocationutility,especiallywithrespecttodistance-dependent
demand,whichdiffersbetweenshoppinggoods(Güssefeldt2002).However,theconceptsdif-
ferinthewayinwhichstorechoiceisregarded(deterministicvs.probabilistic).Theassump-
tionswithrespecttoassortmentandaccessibilityhavebeenfrequentlyconfirmedinempirical
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model-basedstorechoicestudies(e.g.,González-Benito,Greatorex,andMuños-Gallego2000;
OrpanaandLampinen2003;PopkowskiLeszczyc,Sinha,andSahgal2004;Lademann2007;
Briesch,Chintagunta,andFox2009;TihiandOruc2012;Suárez-Vega,Gutiérrez-Acuña,and
Rodríguez-Díaz 2015;Wieland 2015, 2018; Baviera-Puig, Buitrago-Vera, and Escriba-Perez
2016;Hillier,SmithandWhiteman2017).

Anothertheoreticalperspectiveemphasizestheroleofpositiveagglomerationeffectsin
retailing.Forexample,inhisclassicalmicroeconomicmodel(“principle of minimum differ-
entiation”),Hotelling(1929)describesaduopolyinalinearmarket,wheresuppliersrelocate
tomaximizetheirprofits.Thebest locationforbothsuppliers isacluster inthemiddleof
themarket,whereeachofthemservesonehalfofthemarket.Stemmingfromaninductive
perspectiveandbasedonempiricalobservationsonshoppingbehavior,Nelson(1958)formu-
latedthe“theory of cumulative attraction”andthe“rule of retail compatibility”.Thetheory
ofcumulativeattractionrelatestocompetingretailerssellingdifferentproductvariants(e.g.,
shoestores).Inseveralretailsectors,ifsuchstoresclustertogether,theyenablecomparison
shopping,andthus,generatemorecustomertrafficascomparedtothesumofalltheseretail-
erswhenlocatedinsolitarylocations.However,storesfromdifferentsectorsmayincrease
their jointdemandif theybuildanagglomerationprovidedthatsuchstoresarecompatible
with respect tomultipurpose shopping.This retail compatibility is represented byNelson
inaformulaforcustomerexchangebetweentwostoresandisadditionallydemonstratedin
compatibilitytablesforcombinationsofretailsectors.

Positiveagglomerationeffectshaveonlybeenexaminedinafewstorechoicestudies,and
therelatedfindingswerenotcongruent.Anearlyimplementationofagglomerationeffectsinto
thepopularHuffmodelwasconceptualizedbyFotheringham(1985)inhiscompeting destina-
tions model.Clusteringofcompetingretailersfromthesamestoreformatwasfoundtoincrease
competitioningroceryretailing(e.g.,OrpanaandLampinen2003;LiandLiu2012;Tihiand
Oruc2012;Wieland2015).However,Wieland(2015)foundapositiveeffectofspatialproximity
withrespecttostoresofotherstoreformatsforgroceryretailing,andalsodemonstratedevidence
ofcumulativeattractionwithrespecttoconsumerelectronicsstores.

Unlike investigation intospatialshoppingbehavior, researchonmulti-andomni-channel
shoppingincludesatleasttwoshoppingchannels,inparticular,physicalandonlineshopping.
However,thesestudiestypicallyinvestigatechannelchoiceratherthanstorechoice,andthus,
the shopping alternatives under examination are aggregated over the corresponding channels
(SuelandPolak2018).Onefocusisonchannel-specificshoppingtransactioncosts.Thesecosts
include aspects such as travel time to physical stores, or delivery charges and delivery time
inonlineretailing,andthus, thereisanobviousconnectingpointbetweenretail locationthe-
oryandchannelchoicestudies.Severalstudieshaveshownthatbetteraccessibilitytophysical
shoppinglocationsandincreasingdeliverychargesanddeliverytimedecreasethelikelihoodof
onlineshopping(e.g.,Hsiao2009;Chintagunta,Chu,andCebollada2012;Marino,Zotteri,and
Montagna2018;SchmidandAxhausen2019).

Otherstudieshavefoundsocio-demographicand/orspatialattributesoftheconsumerstobe
explanatoryvariablesofchannelchoice.Oneobvioustendencyemergingfromtheliteratureisthat
consumersofayoungeragetendtobuymoreonlinethanelderconsumers,whichmaybeattributed
totheirexperiencewithinformationandcommunicationtechnology.Furthermore,thelikelihood
ofe-shoppingishigherforconsumerswithhighereducationand/orincome,maleconsumers,and
consumersinemployment(Faragetal.2006;BurkolterandKluge2011;Clarke,Thompson,and
Birkin2015;Beckers,Cárdenas,andVerhetsel2018;Wiegandtetal.2018).
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Withrespecttospatialdifferencesinchannelchoice,therearetwocompetinghypothe-
ses:firstly, the innovation- diffusion hypothesisassumesthat theinhabitantsofurban areas 
aremore likely tobuyonlinedue toagreateropenness tonewtechnologies;whereas, the
efficiency hypothesis states that consumers in ruralareas tend tobuymoreonlinebecause
of the lower accessibility of physical shopping locations (Cao,Chen, andChoo2013). In
particular,olderstudieshaveproducedevidencesupportingthefirsthypothesis(e.g.,Farag
etal.2006;Farag,SchwanenandDijst2007;Cao,Chen,andChoo2013;Zhen,DuandCao
2018).However,morerecentstudieshavenotconfirmedahigheraffinitytowarde-shopping
incities(e.g.,Clarke,Thompson,andBirkin2015;Beckers,Cárdenas,andVerhetsel2018).

Anotherperspectiveintheliteratureexaminestheinfluenceofshoppingattitudesonchannel
choicebehavior.Here,attitudesrefertopsychographiccharacteristicsofconsumers,inpartic-
ular, to“aperson’sconsistently favorableorunfavorableevaluations, feelingsand tendencies
towardsanobjectoridea”(Kotler,WongandSaunders2005).Shoppingattitudestypicallyfound
tobeexplanatoryvariablesofahighaffinity towarde-shopping includeprice sensitivityand
convenience.Attitudeswhich decrease the likelihood of buying online include risk aversion
(e.g.,uncertaintywithrespecttotheproduct)andother(believed)disadvantagesassociatedwith
theonlinechannel(Faragetal.2007;BurkolterandKluge2011;Bezes2016;Zhai,Caoand
Mokhtarian2017).

Typically, the studies taking an attitudinal-based approach focus on one or two of these
aspects.However,SchmidandAxhausen(2019)havealsoincludedshoppingtransactioncosts,
demographiccharacteristics,andshoppingattitudesintotheirchannelchoicemodel.Whenex-
amining the caseof twogoods (e.g., groceries andconsumer electronics), they findnegative
effectsoftransactioncostsonthechoiceprobabilityofthespecificchannel(traveltime,travel
costs,anddeliverytime).Moreover,SchmidandAxhausen(2019)infertwolatentvariablesfrom
singleattitudeitems(“proonline”and“shoppingpleasure”attitude),withthefirstvariablehav-
ingapositiveimpactonthelikelihoodofe-shopping.However,althoughthisstudyissuperiorto
previousworks,itisbasedonastatedchoiceexperiment,whichmeansthatrespondentshadto
choosebetweenfictionalalternativesinanartificialsetting.

Although store choice is aperennial issue in retail geographyandalthough there is a
growingamountof literaturedetailingmulti-channel shoppingbehavior, there isa signifi-
cant researchgapwith respect toan integratedviewon (spatial) shoppingbehavior in the
multi-channelcontext.Moreprecisely,asSuelandPolak(2018)havecriticized, there isa
significantlackofstudieswhichcombinestorechoiceanalysisandmulti-channelshopping
behavior.Bothretaillocationtheoryandstorechoicestudiesonlyincorporatephysicalstores,
whilsttheliteratureonmulti-channelshoppingdoesnotconsiderretaillocationsystemsand
differencesbetweenstoresof thesamechannel,asbothare incorporated inanaggregated
way.Nevertheless,therearesomestudieswhichdoundertakeacombinedanalysis.Usinga
multi-agentsystemapproach,Steiger(2017)investigatedbothphysicalandonlineshopping
withrespecttoconsumerelectronicsstores;however,channeldecisionswereconsideredsep-
aratelyfromeachotherinthisstudy.Beckersetal.(2021)constructedanaggregatedspatial
interactionmodelforonlinegrocerystoresconsidering,interalia,theaccessibilityofphysi-
calgrocerystoresandarea-specifichouseholdcharacteristics.Thefirsteconometricapproach
incorporatingtheonlinechannelinastorechoicemodelis,tothebestofthecurrentauthor’s
knowledge,SuelandPolak’s(2017)nestedlogitmodelstudyinvestigatinggroceryshopping
intermsoftravelmode,channel,andstorechoice.However,althoughalltheaforementioned
studiesincorporateonlineandin-storeshopping,theydonotincorporatetheopportunityto
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combine channels (omni-channel shopping).With respect to consumer electronics stores,
Wieland (2021) has utilized another type ofmicro-econometricmodel (hurdlemodel) for
shoppingbehaviorincorporatingphysicalandonlinestores,whichincludestheopportunity
foromni-channelshoppingaswell(onlineshopand“orderonline,pickupinstore”service).
Thismodelingconceptisthebasisforthepresentinvestigationofspatialshoppingbehavior
withrespecttofurniturestores.

Methodology

Modeling approach
Thepresentstudyaims(1)toincludebothin-storeandonlineshoppingalternativesaswell
astheopportunityforomni-channelshoppingintoonestorechoicemodel,and(2)toiden-
tify themain drivers of consumer store choice in furniture retailing in themulti-channel
context.Themodel design is adapted from thework ofWieland (2021) onmulti-channel
storechoicebehaviorwithrespecttoconsumerelectronicsstores.Similartopreviousstore
choiceandchannelchoicemodels,theunderlyingrationaleisprobabilisticchoicebehavior
whichassumesconsumerutilitymaximization.Following theaforementioned literatureon
spatialshoppingbehaviorandmulti-channelshopping,threetypesofexplanatoryvariables
areconsidered:(1)shoppingtransactioncosts,(2)shoppingattitudes,and(3)objectivecon-
sumerattributes.Thus,thepresentanalysisoperatesonadisaggregatedlevel,whichmeans
that individual (shopping)decisionsare investigated, leading toamicro-econometricstore
choicemodel.

Themodelemployedhereisanadaptationofthehurdlemodel(Mullahy1986)appliedto
(spatial)shoppingbehavior.Thismodelisdividedintotwoparts.Thefirstpartdealswiththe
probabilitythatthedependentvariableisgreaterthanzero,andthesecondpartisemployedonly
forobservationsgreaterthanzero.Implicitly,thehurdlemodelrepresentsatwo-stepdecision
processwith the first part (“participationequation”) addressing thequestion, if an individual
decidestodosomething(e.g.,spendingmoneyforsomething),whilstthesecondpart(“intensity
equation”)dealswiththeissueofhowitisdone(e.g.,how muchmoneyisspent)(Cameronand
Triverdi2005;Crowley,Eakins,andJordan2012).Thehurdlemodel isdesigned forheavily
skeweddependentvariableswithanexcessofzero’sandisfrequentlyusedinmodelingindi-
vidualdemand.TheestimationisviatheMaximumLikelihoodtechnique(Zeileis,Kleiber,and
Jackman2008;Greene2012).

Theinterpretationofthehurdlemodelasastorechoicemodelfollowstherepresentationsin
Wieland(2018,2021).Thedependentvariableinthemodelequalstheexpendituresofconsumer
iat(physicaloronline)storej,denotedSijhereafter.Autilityfunctiondescribestheutilityof
store j forconsumer i,whichconsistsofanexplainedpart (representativeutility),Vij,andan
unobservedpart,theerrorterm,εij:

Conceptually, and following the literature onmulti-channel shopping, affinity toward
onlineshoppingisassumedtobemainlydrivenbyconsumerattributesofasubjectiveand
objectivenature,whilstthedecisionforaspecific(onlineorphysical)storeandtherelated
expendituresareassumed tobeexplainedbystorecharacteristics.Therefore, tomake this
distinctionclearer,wedifferbetweenchannelandstoreutility.Technically,therepresentative

(1)Uij = Vij + �ij
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utilityofashoppingalternativej, VP
ij
,consistsofboththestoreutility,VS

ij
,andthechannel

utility,VC
ij
:

Thefirstpartofthehurdlemodelexplainsthechoiceofshoppingalternativej, in particular, 
theprobabilitythattheexpendituresofconsumeriatalternativejisgreaterthanzero(Sij > 0). 
Thisprobabilitydependsontheutilityofshoppingalternativej, VP

ij
.Here,abinarylogitmodel

isusedfortheparticipationequation:

The second part of the hurdlemodel (intensity or expenditure equation) deals with the
amountofexpenditureatthechosenshoppingalternatives(SijforallSij>0).Thispartofthe
modelisoperationalizedasatruncatedPoissondistributionwithaPoissonparameterofλij.The
expectedvaluedependsonthestoreutility,VS

ij
:

where:

Theexpectedvalueofthestorechoicehurdlemodel(includingbothparts),E(Sij|Vij), is the 
productoftheparticipationprobabilityandtheexpectedvalueoftheexpenditureequation:

Studiesonmulti-channelshoppingbehaviorfrequentlyidentifysocio-demographic,spatial,
and attitudinal characteristics of consumers as explanatory variables of channel choice (e.g.,
Clarke,Thompson,andBirkin2015;Beckers,Cárdenas,andVerhetsel2018;Zhenetal.2018;
SchmidandAxhausen2019;Beckersetal.2021).Thus,thechannelutilityinthepresentstudy,
VC
ij
,includesasetofvariablesdescribingtheindividualconsumeri:

Theinfluenceofchannelchoiceisassessedusinginteractiontermsincorporatingthevariable
describingaconsumercharacteristicandadummyvariable(DOj)indicatingwhetherstorej is an 
online store (DOj = 1) or not (DOj = 0). β1,…,β12representtheregressioncoefficientstobees-
timated.Toassessdemographiceffects,thedummyvariablesD25i, D65i, Dmi,andDEidescribe
demographiccharacteristicsofconsumeri(agedunder25yearsoldandatleast65yearsoldrespec-
tively,male,andemployed).Forexample,apositivecoefficientfortheinteractionbetweenD25i 
andDOj (β7)wouldshowthatconsumersunder25yearsaremorelikelytoshopforfurnitureat

(2)VP
ij
= VS

ij
+VC

ij

(3)Pr
[
Sij > 0|VP

ij

]
=

e
VP
ij

1 + e
VP
ij

(4)E
(
Sij,Sij > 0|VS

ij

)
=

𝜆ij

1 − e−𝜆ij

(5)ln �ij = VS
ij

(6)E
(
Sij|Vij

)
=

(
Pr

[
Sij > 0|VP

ij

])(
E
[
Sij,Sij > 0|VS

ij

])

(7)

VC
ij
=�

1
D25i+�

2
D65i+�

3
Dmi+�

4
DEi+�

5
DLi+�

6
LVi+�

7

(
DOj ∗D25i

)

+�
8

(
DOj ∗D65i

)
+�

9

(
DOj ∗Dmi

)
+�

10

(
DOj ∗DEi

)
+�

11

(
DOj ∗DLi

)
+�

12

(
DOj ∗LVi

)
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onlinestoresthanotheragegroups.ThevariableDLiindicateswhetherconsumerilivesinalarge
city(seethe“Datacollectionandprocessing”sectionforthestatisticaldefinition).Theinnovation-
diffusionhypothesisstatesthaturbanresidentsaremorelikelytobuyonline(Cao,Chen,andChoo
2013).Thus,thecoefficientoftherespectiveinteractiontermDOj*DLi (β11)mustbepositiveifthis
hypothesisholdstrue.Toinvestigatetheimpactofpsychographiccharacteristicsoftheconsumers,
alatentvariableisincludedwhichrepresentstheaffinitytowardonlineshoppingofconsumeri, LVi. 
Thislatentvariable(called“proonline”attitudehereafter),can,accordingtotheworkofSchmidand
Axhausen(2019),beinferredfromsingleattitudeitems(seethe“Datacollectionandprocessing”
sectionforoperationalization).Ifa“proonline”attitudeexplainsthelikelihoodofbuyingonline,the
coefficientofthecorrespondinginteractiontermDOj*LVi (β12)mustbepositive.

Storeutility(VS
ij
)includesasetofexplanatoryvariablesstemmingfrombothstorechoice

andmulti-channel shoppingbehavior studies anddescribes the shopping alternatives and the
correspondingshoppingtransactioncosts:

where γ0,…,γ9, δg,andζareregressioncoefficientstobeestimated.AccordingtotheHuff
model(Huff1962),assortmentsizeofstorej (Aj)andtraveltimebetweenconsumeriandstorej 
(tij)areincludedasexplanatoryvariables.AstheHuffmodelassumesdiminishingmarginalutility
ofassortment,thefirstvariableislog-transformedtointerpretthecorrespondingcoefficientaselas-
ticity.Here,assortmentsizeisdefinedasthenumberofavailablearticles.Acoefficientγ1between
0and1 isexpected.Becauseonlinestores regularlyofferaconsiderably largerassortment than
physicalstores,acheckismadeastowhetherthereisadifferenceoftheassortmentimpactbetween
physicalandonlinestores,assumingthatthisimpactislowerforonlinestores(γ9oftheinteraction
term ln Aj*DOjshouldbenegative).AccordingtotheHuffmodelandotherworkfromretailloca-
tiontheory,distance-dependentdemandisassumed,andthus,theimpactoftraveltimeisexpected
tobenegative(γ2<0).Traveltimeisequaltozeroforonlinefurniturestores.Theseassumptions
havebeenconfirmedseveraltimesinstudiesofphysicalstorechoice(e.g.,OrpanaandLampinen
2003;Lademann2007;Briesch,Chintagunta,andFox2009;Suárez-Vega,Gutiérrez-Acuña,and
Rodríguez-Díaz2015;Wieland2015,2018)andareexpectedtosimilarlyholdtrueinthemulti-
channelcontext.Inaddition,possiblepositiveagglomerationeconomiesintermsofa“cumulative
attraction”ofcompetingstores(Nelson1958)mustbeconsideredbecause,insupply-sidestudieson
co-locating,atendencyforclusteringoffurniturestoreswasdetected(Marstaller2011;Kriderand
Putler2013).Tocapturethiseffect,anagglomerationvariableforphysicalstorej, Cj,isincluded.
ThisvariableiscalculatedaccordingtoWieland(2015):

Similarto“Hansenaccessibility”,spatialproximitytocompetingstoresisoperationalizedas
thedistance-weightedsumofallKcompetingstores.Theairlinedistancebetweenstorejandstore
kisweightedbyanexponentofφ=2.The“attraction”ofthesecompetingstoresismeasuredwith

(8)

VS
ij
= �0 + �1lnAj + �2tij + �3lnCj + �4DCCj + �5scj + �6Dscoj + �7Dscfj + �8DOj + �9

(
lnAj ∗ DOj

)
+

G∑

g

�gDgj

[
+ � lnSi

]

(9)
Cj =

K∑

k=1

k≠ j

Akd
−�

jk
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theirassortmentsize,Ak.Iffurniturestoresprofitfromspatialproximitytocompetitors(cumulative
attractionduetocomparisonshopping),thecorrespondingcoefficientmustbepositive(γ3 > 0).

Severalsurveyshaveshownthatconsumersusedifferentchannelsduringabuyingpro-
cessand/orusethe“orderonline,pickupinstore”option(ECCandHybris2013;Boniversum
2018;HandelsverbandDeutschlandandIFHKöln2019;McKinsey2019).Implementingan
omni-channelstrategywasfoundtoincreasetheturnoverofaretailingcompany(Caoand
Li2015).Fromatransactioncostsperspective—aperspectivefrequentlytakeninthelitera-
tureonmulti-channelshopping—shoppingtransactioncostsincludesearchandinformation
costs,with consumers attempting to reduce these costs (Chintagunta,Chu, andCebollada
2012).Omni-channelretailersrunonlineshopsofferinginformationabouttheirassortment,
theirprices,andtheir(in-store)productavailability,aswellasprovidingthe“orderonline,
pickupinstore”service(seebelowforabroaderdefinitionofan“omni-channelretailer”).
Omni-channelintegrationmayalsofacilitateproductreturns(“Buyonline,returnoffline”).
Thus,itisassumedthatretailcompaniesprofitfrombeingomni-channelretailers.Totestthis
influence,adummyvariableinthestoreutilityequation(DCCj)indicateswhetherstorej is 
anomni-channelretailer(suchasIKEA, XXXLutz).Thecorrespondingcoefficientisexpected
tobepositive(γ4 > 0).

Threevariablesareincludedtoincorporatethedeliverypolicyofonlinefurniturestores.As
deliverychargesareconsideredasimportantforchannelchoice(Hsiao2009;Chintagunta,Chu,
andCebollada2012;SchmidandAxhausen2019),thevariablescjcontainstheaveragedelivery
chargesof (online)store j (seebelowforcalculation).Deliverychargesareequal tozero for
physicalstores.Asinonlinefurnitureretailingthedeliverychargesaresometimesvariable,the
dummyvariablesDscojandDscfj,respectively,indicatewhetherthechargesdependontheorder
value,orarefreefromacertainordervalue.

Toincludechain-specificeffects(whichareoutsidetoscopeofthisstudy),Gdummyvari-
ablesareincludedintothemodelandindicatewhetherstorejbelongstochaing (Dgj).Asthe
modelissplitintotwoparts,withthelatterexplainingtheamountofexpenditureatstorej, an-
othercontrolvariablereflectsthetotalexpenditureofconsumeri (Si).

Data collection and processing
Storechoiceandexpenditureswerecollectedinaself-administeredpostalsurveyintwoGerman
regions(SouthLowerSaxony:pop.of531,814in2018;MiddleUpperRhineRegion:pop.of
1,043,465in2018).Therespondentswerealsogiventheoptiontofilloutthequestionnaireina
webform.Theaddressesofcontactedindividualsweredrawnasarandomsamplefromofficial
addressdata.Thetargetpopulationwasdefinedasallresidentsof15yearsandabove.Thesurvey
wasconductedfromMarchtoJune2019.

Shoppingbehaviorwasobtainedusingarevealed-preferenceapproach,whichmeansthat
(shopping)preferencesofindividualswereinferredfromtheiractualdecisionsinreal-wordsit-
uations(Train2009).Inthequestionnaire,theindividualswereaskedabouttheirthreelastpur-
chasesofdifferentgoodsandtheexpendituresrelatedtoeachpurchase/shoppingtrip.Forany
purchase,thespecificshoppingdestinationwasnoted(e.g.,“IKEAinstreetXofmunicipality
Y”,“XXXLutzonline”).Theexpendituresofconsumeriat(physicaloronline)storejisthede-
pendentvariableinthemodel(Sij).

Toconstructthe“pro-online”attitude(LVi),andfollowingonfromtheworkofSchmidand
Axhausen(2019),15attitudeitemsona4-pointLikertscale(1=agree,…,4=disagree)werein-
cludedinthequestionnaire(seeTable1).Nineoftheseitemsstemfromtheaforementionedstudy,
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includingstatementsconcerningriskperceptionofonlineshopping(productuncertainty,internet
fraud),advantagesanddisadvantagesofonlineshopping,andattitudestowardphysicalshopping.
Sixfurtheritemswereaddedtotheinitialnine.Thefirstadditionalstatementaimsatinvestigat-
ingpre-purchaseinformationgatheringviatheinternet,assurveyshaveshowntheimportanceof
“ResearchOnline—PurchaseOffline”shoppinginGermany(ECCandHybris2013;HDE2019).
Twoadditionalitemsincorporatebeliefsaboutthenegativeimpactsofonlineshopping,namely,en-
vironmentalimpactsandworkingconditionsinthelogisticssector,asbothissueshavebeenamatter
ofpublicdebateinthelastyears(DeWeerdt2016;Schaer2018;Kläsgen2019).Furthermore,three
itemsinthequestionnairerefertotheperceivedlevelofinternetdataprotectionandstemfromarep-
resentativesurveywhichwasconductedinGermanyin2018(Sinus2018).FollowingSchmidand
Axhausen(2019),twofactorswereextractedbyanexploratoryfactoranalysis(principalcomponent
extraction,Varimaxrotation),ofwhichonewasexpectedtocovera“proonline”attitude;notethat
thismustnotbetheoptimalfactorsolutionbutareplicationoftheaforementionedstatedchoice
study.Inthelastsectionofthequestionnaire,respondentswereaskedabouttheirsocio-demographic
characteristics(e.g.,agegroup,employmentstatus).

Table 1.ItemsforLatentVariables(ShoppingAttitudes);OriginallyinGerman,Translated

Item Adaptedfrom

1 Ioftenorderproductsontheinternet SchmidandAxhausen(2019)
2 Onlineshoppingisassociatedwithrisks SchmidandAxhausen(2019)
3 Bankcard/creditcardfraudisoneofthereasons

whyIdon’tlikeonlineshopping
SchmidandAxhausen(2019)*

4 Theinternethasmoreconsthanpros SchmidandAxhausen(2019)
5 AdisadvantageofonlineshoppingisthatIcannot

physicallyexaminetheproducts
SchmidandAxhausen(2019)

6 Onlineshoppingfacilitatesthecomparisonof
pricesandproducts

SchmidandAxhausen(2019)*

7 Theriskofreceivingawrongproductisoneof
themainreasonswhyIdon’tlikeonlineshopping

SchmidandAxhausen(2019)

8 NomatterifIbuyonlineorin-store:Before
buying,Igetinformedviainternetaboutproducts
andcompareprices

Own

9 Onlineshoppingaffectstheenvironment,e.g.,by
transportation

Own

10 Onlineshoppingfacilitatespoorworking
conditions,e.g.,forthedeliveryemployees

Own

11 Shoppingusuallyisanannoyingduty SchmidandAxhausen(2019)
12 Iliketovisitshops,evenifIdon’twanttobuy

something,justforlookingaround
SchmidandAxhausen(2019)

13 IfeelIhavenocontrolofmydataintheinternet Sinus(2018)
14 Ifeelthatmypersonaldataaresufficiently

protectedinsideandoutsidetheinternet
Sinus(2018)

15 Ingeneral,theprotectionofmypersonaldatais
veryimportantforme

Sinus(2018)

*Slightly modified.
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Allinall,9,109randomlysampledindividualswerecontacted(SouthLowerSaxony:3,109;
MiddleUpperRhineRegion:6,000).Consideringthegrosssizeofthesampleandcorrectingfor
355neutrallosses(e.g.,invalidaddress),theresponseratewas15.7%(n=1,375)with10.0%
inSouthLowerSaxony(n=297),and18.6%intheMiddleUpperRhineRegion(n=1,078).
Socio-demographic attributes of the respondents are shown inTable 2.Note that themodel-
ingapproachisbasedonindividualdataandtheindependentvariablesincludegenderandage
dummyvariables,andthus,thereislowriskofsubstantialbiasesintheresults,evenintheevent
ofanover-orunder-representationofageorgendergroups.

The furniture stores inboth survey regions and the relevantonline storeswere collected in
March2019.After finishing the consumer survey (June2019), physical stores fromoutside the
particularsurveyareawereincludediftheywereconsideredasrelevant,basedonthecriterionthat

Table 2.Socio-DemographicCharacteristicsoftheRespondentsbySurveyArea

Variables Categories

Surveyarea1(South
LowerSaxony)

Surveyarea2(MiddleUpper
RhineRegion)

Sample 2019 Pop.2018 Sample 2019 Pop.2018

n % % n % %

Gender Female 155 52.7 51.1 598 56.5 50.1
Male 138 46.9 48.9 448 42.3 49.9
Noinformation 1 0.3 – 12 1.1 –

Age 15to<18 10 3.4 3.2 22 2.1 3.1
18to<25 37 12.7 9.8 89 8.4 9.8
25to<45 55 18.8 25.8 247 23.4 29.7
45to<65 91 31.2 34.2 425 40.2 33.7
65to<75 57 19.5 12.6 158 15.0 11.2
≥75 42 14.4 14.5 115 10.9 12.6

Householdsize 1 56 19.5 n.a. 165 15.7 n.a.
2 144 50.2 n.a. 478 45.5 n.a.
3 45 15.7 n.a. 190 18.1 n.a.
4 36 12.5 n.a. 155 14.7 n.a.
>4 6 2.1 n.a. 63 6.0 n.a.

Workingstatus Employedor
self-employed

131 45.2 n.a. 601 57.2 n.a.

Retired 100 34.5 n.a. 291 27.7 n.a.
School or 
university

41 14.1 n.a. 91 8.7 n.a.

Notemployed
(homemakerm/f)

6 2.1 n.a. 40 3.8 n.a.

Unemployed 5 1.7 n.a. 7 0.7 n.a.
Other 7 2.4 n.a. 21 2.0 n.a.

Typeofsurvey Writtensurvey
(mail)

265 89.2 – 957 88.8 –

Onlinesurvey 32 10.8 – 121 11.2 –

Note: Because of missing values, the sample sizes differ for each characteristic.
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thestoreswererecordedasshoppingdestinationsinatleasttwomunicipalities.Storeswhichwere
notreportedasshoppingdestinationswereexcludedfromtheanalysisintherespectivesurveyarea.
Informationonbothphysicalandonlinestoreswasgatheredviadesktopresearchusingthewebsites
oftheretailchainsandstores.Forallphysicalstores,streetaddressandstoresize(sellingspacein
sqm)werenoted,with the latter retrievedfromthecorrespondingretailcompaniesandpublicly
availableinformationsuchasinnewspapersandurbanlanduseplans.Thenumberofarticlesinthe
storeassortment,whichisanexplanatoryvariableinthestorechoicemodel(Aj),was,ifavailable,
obtainedfromtheonlineshopsofthecorrespondingcompaniesandstores,respectively.Asmost
ofthechainsandsomeoftheindependentstoresareomni-channelretailers,theyprovideanonline
shopwhich includesanavailabilitycheck for each store, thusallowing theavailablenumberof
articlesinspecificstorestobecalculated.ThisprocedurewasdoneinR(RCoreTeam2019)using
self-writtenfunctionswiththehelpofthepackagehttr(Wickham2019)forwebscraping.Basedon
theavailablestoreinformationgatheredfor45furniturestores,aregressionmodelwasestimated
withthenumberofarticles(Aj)asthedependentvariableandstoresizeinsqm(storesizej) as well as 
chaindummiesastheindependentvariables.Thismodel(R2=0.99)wasusedfortheinterpolation
ofthenumberofarticlesoftheremaining40stores:

Informationabouttheomni-channelintegrationofastore/chainwasobtainedfromthecor-
respondingwebsite.An“omni-channelretailer”(indicatedbythedummyvariableDCCj in the 
model)wasdefinedasastore(orchain)whichprovidesanonlineshopfillingthefollowingcri-
teria:(1)Informationaboutthefullassortmentofboththeonlineshopandtheassociatedoutlets,
(2)anavailabilitycheckforeachproductinagivenstore,(3)informationonin-storepricesas
wellassomeproductdetails,and(4)theprovisionofthe“orderonline,pickupinstore”option.
Thedeliveryoptionsforonlinestoreswereobtainedfromthewebsitesaswell.Thevariablescj 
equalsthedeliverychargesofstorej.Ifanonlinestorehasdifferentchargesdependentonthe
ordervalue,scjequalsthechargesofanordervalueequaltotheaveragevaluefoundinthesur-
vey(meanofSijforstorejorthecorrespondingchainoverallrespondents),andthesepolicies
arecapturedwiththedummyvariablesDscojandDscfj.

Table3providesanoverviewbysurveyregionofthephysicalandonlinestoreswhichare
relevantinthepresentanalysis.Thereare40relevantstores(physicalandonline)insurvey
area1(SouthLowerSaxony)and81storesinsurveyarea2(MiddleUpperRhineRegion).
Onaverage,theonlinestoresprovideamuchlargerassortmentthanphysicalstores.Notable
isalsothatmostofthefullomni-channelretailers(asdefinedhere,seeabove)arefurniture
multi-channelretailingchains(suchasDänisches Bettenlager, IKEA, Roller, or XXXLutz), 
whicharepresentwithphysicaloutletsinoneorbothsurveyareasandwithcorresponding
online shops.

Thestreetaddressesofthesurveyrespondents(residentialaddress)andphysicalstoreswere
geocoded.Aninteractionmatrixforallm consumers (i=1,…,m)andalln(possible)storealter-
natives(j=1,…,n) with m*nrowswasconstructedandthedependentvariableSij(expenditures
ofconsumeri at store j)wascalculatedfromthesurveydata(Wieland2015).Thisinteraction
matrixcontainsthechosenstoresaswellasthestoresthatwerenotchosen(justasthechoice
setinaDiscreteChoiceanalysis),and,thus,thevalueofSijisabovezeroforthechosenstores

(10)

ln Aj =0.873 ln storesizej +1.110 DDaenischesBettenlagerj
+0.955 DIKEAj

+1.857 DMoebelHeinrichj
+0.255 DMoemaxj

+1.485 DPocoj
+0.386 DPortaj

+1.137 DRollerj
+0.424 DMobelBossj

+1.439 DXXXLutzj
+0.796 DVMEj
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andequaltozeroforthenon-chosenalternatives.Observedpurchaseswithoutarecordofthe
correspondingexpenditureswereexcludedfromtheanalysis.Purchasesatspecialtystores(such
asonlineorphysicalstoresforupholsteredfurnitureonly,orpromotionalgoodsindepartment
storesorgrocerystores)were,additionally,notincluded.Basedonthecoordinates,traveltimes
betweenallconsumerandstorelocations(variabletijinthemodel)werecalculated,theresultof
whichisdefinedhereasthefastestroutebetweenoriginsanddestinationsintermsofcardriving
timeinminutes.ThesestepswereperformedinR(RCoreTeam2019)usingthepackageMCI2 
(Wieland2019),whichaccesses theOpenStreetMap addressdatabase (OSM Nominatim)and
OSRM (OpenStreetMap Routing Machine).

Basedontheunderlyingaddressdata,eachsurveyrespondentwasassignedtoamunicipality
typefromtheGermanclassificationsystemofmunicipalities(“Stadt-undGemeindetypen”).The
dummyvariableDLiisbasedonthisclassification,asthevalueisequaltooneforeachrespondent
livingina“largecity”,whichisaclassificationforamunicipalitywithatleast100,000inhabi-
tants(BundesinstitutfürBau-,Stadt-undRaumforschung2021).Thisdefinitionmattersforthe
respondentsoftwocitiesinthesurveyareas(GöttingeninSouthLowerSaxonywithabout130,000
inhabitantsandKarlsruheintheMiddleUpperRhineRegionwithabout300,000inhabitants).

Allrequiredinformationincludingconsumer-specificcharacteristicsandtheattributesofall
storeswasassignedtotheinteractionmatrixforeachcombinationofrespondentiandstorej. 
ThehurdlemodelanalysisbasedonthisdatawasperformedusingtheR package pscl(Zeileis,
Kleiber,andJackman2008).

Results and discussion

Channel- specific purchases and expenditures
Table4 showsdescriptive statisticsof thepurchasesandexpendituresat (physicaloronline)
furniturestoresbysurveyarea.InFig.1,mapsofthetwosurveyareasshowthelocationsofthe
relevantphysicalstores,andtheempiricalshareoffurnitureonlineexpendituresbymunicipality.
Inbothsurveyareas,atotalof1,079purchaseswererecordedatrelevantfurniturestores(South
LowerSaxony:216,MiddleUpperRhineRegion:863)equatingtoatotalamountofexpendi-
turesequalto1,013,171EUR(199,777and813,394EURrespectively).

Whilst aboutone sixthof allpurchasesaremadeonline (SouthLowerSaxony:17.59%,
MiddleUpper Rhine Region: 14.95%), the share of expenditures is quite smaller (5.36 and
5.65%,respectively).Theempiricalshareofonlineexpendituresdifferssignificantlybetween
municipalitiesandmunicipalitytypes.Asshowninthemaps,thereisatendencytowardhigher
sharesinlargecitiesandsuburbanmunicipalitiesandlowersharesinruralregions.Theaverage

Table 3.CharacteristicsofRelevantFurnitureStores(PhysicalandOnline)bySurveyAreas

Stores No.

Assortmentsize[no.ofitems]
Fullomni-channel
retailers[no.]Mean SD Median

Surveyarea1(SouthLowerSaxony)
Physicalstores 29 5,360.10 7,377.40 2,005.00 17
Online stores 11 5,852,951.95 13,197,905.90 87,972.00 3

Surveyarea2(MiddleUpperRhineRegion)
Physicalstores 53 5,677.30 9,475.41 1,512.33 19
Online stores 28 3,060,418.80 9,007,017.10 12,988.00 6
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expendituresinphysicalstoresisconsiderablyhigherthaninonlinestores,regardlessofwhether
thearithmeticmean,orthemedianvalueistaken.Thisiscongruentwiththelowersharesfor
onlineexpenditures.

Shopping attitudes: Frequencies and latent variables
Asthestorechoicemodelincludesconsumerpsychographiccharacteristics,acloserexam-
inationoftheattitudeitemsandcorrespondinglatentvariablesisrequired.Followingonfrom
SchmidandAxhausen’s(2019)statedchoiceexperiment,twolatentvariableswereinferred

Table 4.Channel-SpecificPurchasesandExpendituresbySurveyAreas

Shopping channel

Purchases Expenditures[EUR]

Shares[%] Shares[%] Mean[EUR] SD[EUR] Median[EUR]

Surveyarea1—SouthLowerSaxony(purchases:216,expenditures:199,777EUR)
Physicalstores 82.41 94.64 1,303.89 3,277.00 300.00
Online stores 17.59 5.36 334.78 554.97 150.00
Allstores 100.00 100.00 1,128.68 2,996.72 280.00

Surveyarea2—MiddleUpperRhineRegion(purchases:863,expenditures:813,394EUR)
Physicalstores 85.05 94.35 1,201.05 2,046.77 420.00
Online stores 14.95 5.65 376.41 470.24 200.00
Allstores 100.00 100.00 1,068.85 1,908.84 400.00

Figure 1.Furniturestoresandsharesofonlineexpendituresbysurveyarea.
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inthepresentstudy.SeeTable5fortherelativefrequenciesandfactorloadingsoftheatti-
tudeitems.Thelatentvariablesarecontinuousanddimensionlesswithpositiveandnegative
values.

Whenconsideringrelativefrequencies,astrongtendencytowardusingtheinternetfor
information gathering before buying, regardless of the channelwhich is used for the pur-
chase,canbeobserved.Fivesixthsoftheconsumersidentifiedtheusefulnessoftheinternet
forthecomparisonofpricesandproducts(sumof“agree”and“ratheragree”:84.3%),and
twothirdsidentifiedthisusenomatterwhichchannelischosen(sumof“agree”and“rather
agree”: 66.5%). These descriptive results should be taken into account when interpreting
themodelingresultswithrespecttoomni-channelretailing.Thetwoitemstargetingethical
aspects of online shopping showhigh degrees of accordance (sumof “agree” and “rather
agree”:71.6resp.76.0%).Thefirstitem,whichwasfocusedononlineshoppingfrequency,
isnearlyequallydistributed.

The cumulative percentage of variance explained by the two factors equals 37.9%.This
quoteofexplainedvarianceseemstoberelativelylow.However, theaiminthecurrentanal-
ysiswasnottofindtheoptimalfactorsolutionbuttoreplicatethelatentvariablesinferredby
SchmidandAxhausen(2019).Thefirstlatentvariable,whichisincludedintothemodel(“pro-
online”attitudeofconsumeri, LVi),wastestedforinternalconsistencywithCronbach’salpha.
FollowingSchmitt(1996),theresultingvalueofα=0.80mayberegardedasindicatinganac-
ceptableorevengoodreliability.The“proonline”LVcontainstenoutofthe15items,whereas
theremainingitemscanbeassociatedwiththesecondLV,“shoppingpleasure”,moreprecisely,
“physicalshoppingpleasure”,astheitemsrelatetopositiveviewsonbuyingin-store.Keeping
inmindthattheitemsarereverselyscaledcomparedtoSchmidandAxhausen(2019),theresults
ofthepresentstudy—withrespecttoinferringthetwolatentvariables—aresimilartothosein
the aforementionedSchmid andAxhausen (2019) study.The attributions are quite plausible,
example,with respect to the item,“Onlineshopping isassociatedwith risks”,wherea lower
approvalscoreincreasesthevalueofthe“pro-online”LV.Thelowerarespondentagreestothe
statement,“Shoppingusuallyisanannoyingduty”,thehigheristhe“shoppingpleasure”factor.
ItisthereforeassumedthatthecurrentlatentvariableLViisasufficientproxyvariablefora“pro
online”attitudeinthisstudy.

Determinants of channel and store choice
For each survey region (SouthLower Saxony andMiddleUpperRhineRegion), one hurdle
modelconsistingoftwomodelpartswasestimated(seeTables6and7).Theleftcolumnlists
theexplanatoryvariables,whilstthemiddlecolumncontainsthecoefficientsoftheparticipation
equation(Pr(Sij>0)),andfinally,therightcolumncontainsthoseoftheexpenditureequation
(forallSij>0).Thechaindummiesdifferbetweenthesurveyareasasnotallfurnitureretailing
chainsarerepresentedbyphysicalstoresinbothregions.

Ina first step, theexplanatoryvariables in thechannelutility function (Vij
C)willbedis-

cussed.Congruentoverbothsurveyareas,residentsoflargecitiesarefoundtobemorelikelyto
buyfurnitureonline,asthecoefficientoftheinteractiontermDOj*DLi (β11)ispositiveandsig-
nificant.Thus,thefindingsofthepresentstudyconfirmthoseofolderstudiesonchannelchoice
whichtestedtheinnovation-diffusionhypothesis(e.g.,Faragetal.2006,2007;Cao,Chen,and
Choo2013;Zhenetal.2018).However,althoughtheseresultsappeartoconfirmpreviousstud-
ies,itisquestionablewhetherthisrelationshipstillholdstruegivenothermorerecentstudies
involvingEuropeancountrieswhich failed toconfirm this tendency (e.g.,Clarke,Thompson,
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Table 6.ModelingResultsforSurveyArea1(SouthLowerSaxony)

Explanatoryvariables

Participationequationcoef-
ficients(Zerohurdlemodel;
binomialwithlogitlink)

Expenditureequationcoef-
ficients(TruncatedPoisson
modelwithloglink)

lnnumberofitemsj
0.918*** −0.361***
(0.172) (0.003)

Traveltimeij
−0.088*** −0.002***
(0.007) (0.0002)

ln clusteringj + 0.0001 −0.012 −0.048***
(0.030) (0.001)

Dummyfullomni-channel
retailerj

0.857* 0.215***
(0.520) (0.008)

Deliverychargesj
−0.0002 −0.027***
(0.023) (0.001)

Dummydeliverycharges
basedonordervaluej

−2.527** 2.421***
(1.156) (0.091)

Dummyfreedeliveryfroma
certainordervaluej

−1.090 3.030***
(1.483) (0.188)

Dummyonlinestorej
2.258 −8.555***
(2.839) (0.263)

lnnumberofitemsj×Dummy
online storej

−0.772*** 0.761***
(0.264) (0.025)

Dummyplaceofresidenceis
largecityi

−0.600***
(0.227)

LVproonlinei
−0.043
(0.105)

Dummyonlinestorej×
Dummyplaceofresidenceis
largecityi

1.203***
(0.440)

Dummyonlinestorej×LVpro
onlinei

0.727***
(0.238)

Dummyage<25i
0.222
(0.315)

Dummyage≥65i
−0.199
(0.318)

Dummymalei
−0.156
(0.194)

Dummyemployedi
0.151
(0.263)

Dummyonlinestorej×
Dummyage<25i

−1.381*
(0.763)

Dummyonlinestorej×
Dummyage≥65i

−0.994
(0.750)

(Continues)
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andBirkin2015;Beckers,Cárdenas,andVerhetsel2018).Thereisanalternativeinterpretation,
suggestingthatthisresultconfirmstheefficiencyhypothesisinstead.Residentsoflargecities
couldhaveahigheronlinesharewhenshoppingfurniturebecauseoftheloweraccessibilityof
furniturestoresinurbanareas.Inlargecities,aconsiderablylowerpassengercardensitycanbe
detectedcomparedtoruralregions(NobisandKuhnimhof2018).Notowningacarisaplausible
explanationforbuyingheavyfurnituregoods(suchascupboardsorbeds)atonlinestoresinstead
ofphysicalstores,especiallywhenconsideringthatlarge-scalefurnitureretailersaretypically
locatedincommercialareasoutsidethecitycenter.

Explanatoryvariables

Participationequationcoef-
ficients(Zerohurdlemodel;
binomialwithlogitlink)

Expenditureequationcoef-
ficients(TruncatedPoisson
modelwithloglink)

Dummyonlinestorej×
Dummymalei

−0.062
(0.431)

Dummyonlinestorej×
Dummyemployedi

−0.347
(0.538)

DummyDänisches
Bettenlagerj

−0.195 −2.325***
(0.591) (0.016)

DummyIKEAj
2.034*** −0.061***
(0.593) (0.013)

DummyPocoj
−1.410 0.041
(0.921) (0.048)

DummySBMöbelBossj
−1.121* −0.849***
(0.673) (0.025)

DummyScontoj
−1.044 −0.660***
(0.737) (0.036)

DummyXXXLutzj
−0.965 0.791***
(1.029) (0.058)

DummyAmazonj
0.103 −3.910***
(1.460) (0.165)

DummyeBayj
0.353 −2.794***
(1.416) (0.161)

lnexpendituresi
0.829***
(0.002)

Constant −7.988*** 4.334***
(1.546) (0.036)

Observations 5,771
LogLikelihood −50,693.77
AIC 101,485.50

Note: Coefficient standard errors in parentheses.
*P < 0.1
**P < 0.05
***P < 0.01.

Table 6. (Continued)
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Table 7.ModelingResultsforSurveyArea2(MiddleUpperRhineRegion)

Explanatoryvariables

Participationequationcoefficients
(Zerohurdlemodel;binomial
with logit link)

Expenditureequationcoef-
ficients(TruncatedPoisson
modelwithloglink)

lnnumberofitemsj
0.902*** −0.016***
(0.074) (0.002)

Traveltimeij
−0.102*** 0.002***
(0.004) (0.0001)

ln clusteringj + 0.0001 0.036 −0.015***
(0.029) (0.001)

Dummyfullomni-channel
retailerj

1.315*** 0.045***
(0.383) (0.007)

Deliverychargesj
−0.009 0.008***
(0.007) (0.0004)

Dummydeliverycharges
basedonordervaluej

−1.200*** 0.113***
(0.356) (0.018)

Dummyfreedeliveryfroma
certainordervaluej

−1.008*** −0.284***
(0.340) (0.016)

Dummyonlinestorej
3.441*** 0.468***
(0.988) (0.033)

lnnumberofitemsj×Dummy
online storej

−0.796*** −0.141***
(0.086) (0.003)

Dummyplaceofresidenceis
largecityi

−0.519***
(0.095)

LVproonlinei
−0.019
(0.047)

Dummyonlinestorej×
Dummyplaceofresidenceis
largecityi

0.535**
(0.212)

Dummyonlinestorej×LVpro
onlinei

0.320***
(0.108)

Dummyage<25i
−0.071
(0.163)

Dummyage≥65i
0.024
(0.158)

Dummymalei
0.026
(0.090)

Dummyemployedi
0.103
(0.124)

Dummyonlinestorej×
Dummyage<25i

0.520*
(0.295)

Dummyonlinestorej×
Dummyage≥65i

−1.799***
(0.563)

(Continues)
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Withrespecttosocio-demographicattributesoftheconsumers,fewclearstatementscanbe
made.Theinteractiontermsassociatedwithgenderandemploymentstatusarenotsignificant.
The findingswith respect to age in survey area2 are congruentwith expectations, asyoung
consumersaremorelikelytobuyonlineandconsumersofage65oraboveareless(interaction
betweenD25i resp. D65iandDOj).However,thiscannotbeconfirmedforthefirstsurveyarea.

Inbothsurveyareas,theexpectedinfluenceofa“proonline”attitudeisconfirmed,asthe
coefficientoftherespectiveinteractiontermDOj*LVi (β12)ispositiveandsignificant.Thisresult
confirmsthefindingsofSchmidandAxhausen’s(2019)experimentalstudy,butinthepresent
case,withrespecttoreal-worldshoppingbehavior.Thus,apositiveattitudetowarde-shopping

Explanatoryvariables

Participationequationcoefficients
(Zerohurdlemodel;binomial
with logit link)

Expenditureequationcoef-
ficients(TruncatedPoisson
modelwithloglink)

Dummyonlinestorej×
Dummymalei

−0.290
(0.207)

Dummyonlinestorej×
Dummyemployedi

−0.279
(0.255)

DummyDänisches
Bettenlagerj

−1.560*** −0.936***
(0.437) (0.012)

DummyIKEAj
2.022*** −0.627***
(0.429) (0.009)

DummyMömaxj
−0.838* −0.422***
(0.434) (0.010)

DummyPocoj
−3.173*** −0.892***
(0.705) (0.047)

DummyRollerj −2.496*** −0.372***
(0.457) (0.011)

DummyXXXLutzj
−1.537*** −0.028***
(0.429) (0.009)

DummyAmazonj
1.062** 0.681***
(0.431) (0.027)

DummyeBayj
0.266 1.170***
(0.463) (0.027)

lnexpendituresi
0.848***
(0.001)

Constant −8.693*** 0.969***
(0.662) (0.019)

Observations 47,877
LogLikelihood −207,738.10
AIC 415,574.10

Note: Coefficient standard errors in parentheses.
*P < 0.1
**P < 0.05
***P < 0.01.

Table 7. (Continued)
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predictsahigherlikelihoodofbuyingonline,whichisnotasself-explanatoryasitseems.Stated
attitudes neednot be congruentwith real-world behavior, especially in situationswhere atti-
tudesarerelatedtoethicalissues(e.g.,environmentalandwork-relatedeffectsofonlineshop-
ping).Thispotentialsocialdesirabilitybias iswellknowninsocialsciences(Jann,Krumpal,
andWolter2019)andhasbeenobservedinshoppingbehavioraswell(e.g.,NiessenandHamm
2007;Wheeler,Gregg,andSingh2019).Moreover,theresultisinterestingbecausetheeffects
ofsocio-demographiccharacteristicsandtheplaceofresidenceareincorporatedseparately.One
mightexpectthata“pro-online”attitudeismainlyage-specific,butinthepresentmodelingap-
proach,agegroupsareincludedascontrolvariables.Theinnovation-diffusionhypothesisstates
thatpeoplelivingincitiesaremoreopentoe-shopping(Cao,Chen,andChoo2013);however,
inthecurrentstudy,thiseffecthasbeenassessedseparatelyaswell(“proonline”attitude,see
above).Thus,channelchoiceisfoundtobepredictedbyattitudes,placeofresidence,andsocio-
demographiccharacteristics,allofwhichmayindividuallycontributetotheexplanationofshop-
pingbehavior.

Withrespecttostoreutility,theimpactofassortmentisfoundtohaveasignificantin-
fluenceinbothmodelparts.Intheparticipationequations,whichreflectstorechoiceprob-
ability,thecoefficientofln Aj, γ1,isbetween0and1inbothsurveyareas(0.918and0.902,
respectively),whichindicatesapositivebutsublinearimpactofassortmentonconsumerutil-
ity.Thisresultiscongruentwiththeassumptionofdiminishingmarginalutilityofassortment
byHuff(1962),andthefindingsofseveralempiricalmodel-basedstorechoicestudies(e.g.,
OrpanaandLampinen2003;Lademann2007;Briesch,Chintagunta,andFox2009;Tihiand
Oruc2012;Suárez-Vega,Gutiérrez-Acuña,andRodríguez-Díaz2015;Wieland2015,2018).
This positive effect is quite smaller for online stores,which is supported by the negative
coefficientγ9oftheinteractiontermln Aj*DOj(−0.772and−0.796,respectively).Thisresult
wasexpectedbecauseonlinestorestypicallyprovideamuchlargerassortmentcomparedto
physicalstores(thisexpectationwasalsoconfirmedinthedescriptiveanalysisinthisstudy;
seeTable3),asthereisnolimitationwithrespecttosellingspace.Moreover,theassumption
intheHuffmodelconcerningincreasingconsumerutilityinducedbyassortmentasaresult
ofconsumerimperfectinformationisnotfullyapplicabletoonlinestores,astheyregularly
providefullinformationabouttheirassortmentandcurrentavailabilityofproducts.Theas-
sumedpositiveeffectofassortmentonexpenditurescannotbeconfirmedintheexpenditure
equations.Thismightbeexplainedbydifferentpricinglevelswithlowerpricesinfurniture
chainswithbig-boxstoresandonlineshops.

Inbothsurveyareas,traveltimehasasignificantnegativeimpactonstorechoice,asthe
corresponding coefficient γ2 is below zero in both participation equations. Thus, distance-
dependentdemandasassumedinclassicalretaillocationtheory(e.g.,Christaller1933;Huff
1962)isconfirmedforfurnitureretailinginthecurrentstudy.Thisresultisalsocongruentwith
studiesonchannelchoiceincorporatingdifferenttypesofchannel-specifictransactioncosts
(including travel effort) and the accessibilityofphysical retail locations, respectively (e.g.,
Hsiao 2009;Chintagunta,Chu, andCebollada 2012;Marino,Zotteri, andMontagna 2018;
SchmidandAxhausen2019).However,thepositiveeffectisconsiderablysmallwithrespect
toexpendituresinSouthLowerSaxony,andnotconfirmedintheMiddleUpperRhineRegion.
Thisdifferencemightbeexplainedbyregionaldifferencesinthespatialstructureoffurniture
retailersbetweenthetwosurveyareas,athemewhichliesoutsidethescopeofthisstudy.

A positive effect of clustering with competitors cannot be demonstrated. The coeffi-
cientoftheagglomerationvariableCj, γ3,isnotsignificantandpositiveintheparticipation
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equation;however, it is significantandnegative in theexpenditureequation.Thus, theas-
sumptionofacumulativeattractionofphysical furniturestores resultingfromcomparison
shopping(e.g.,Nelson1958)isnotconfirmedinthepresentanalysis.Incontrast,thecoeffi-
cientsintheexpenditureequationssuggestthatcompetitioneffectspredominateoverpositive
agglomerationeffects,asspatialproximitytocompetitorsdecreasestheaverageexpenditures
atagivenphysicalstore.

Shoppingtransactioncostswithrespecttoonlineshoppingdonotshowtheexpectedimpact
onstoreutility,asthecoefficientofdeliverycosts,scj, γ5,isnotsignificantintheparticipation
equations.Thismightbeexplainedbythespecificgoods,asfurnitureproductsarerarelypur-
chasedwithrelativelyhighexpenditures(seealsoTable4)anddeliverycostscould,therefore,be
lessimportantfortheconsumerdecision.Whenlookingattherelatedcontrolvariables,delivery
chargeswhichdependontheordervaluedecreasestorechoiceprobabilitybutcorrelateposi-
tivelywiththerelatedexpenditures.Theeffectoffreedeliveryfromacertainordervaluecannot
beclearlyidentified.

Inbothsurveyareas,itcanbeclearlyconfirmedthatfurnitureretailersprofitfrombeing
omni-channelretailers.ThecoefficientofthedummyvariableDCCj, γ4,issignificantandposi-
tiveinboththeparticipationequations(0.857and1.315,respectively)andtheexpenditureequa-
tions(0.215and0.045,respectively).Thus,theomni-channelintegrationof(onlineorphysical)
furniturestoresincreasesboththeirchoiceprobabilityandtherelatedexpendituresinthecase
ofapurchase.Thisresultisinlinewithexpectations,andforthefirsttime,hasbeenconfirmed
asasignificantexplanatoryvariablewithrespectto(spatial)shoppingbehavior.Omni-channel
retailers (asdefined in thecurrent study)provide full informationabout theirassortmentand
prices,providethe“orderonline,pickupinstore”service,andtheyalsofacilitatereturns,and
thus,reduceconsumertransactionscostswithinthepurchasingprocess.

Severaldummycontrolvariablesforthefurniturechainsshowasignificantimpactaswell,
whichmightindicateconsumerpreferencesforspecificchains(suchasIKEA).However,these
aspectsareoutsidethescopeofthisstudy.Thecontrolvariablefortotalexpendituresbycon-
sumer, Si,correlates,asexpected,positivelywiththeexpendituresinthestores.

Conclusions and limitations

Theaimsofthepresentstudyare(1)toconstructastorechoicemodelwhichincorporates
physicalandonlinestoresaswellastheopportunityforomni-channelshopping,and(2)to
identifythemaindriversofspatialshoppingbehaviorgiventheavailabilityofbothchannels
in furniture retailing.Wecanconclude that the incorporationofonline retailing into store
choicemodelsispossible,astheunderlyingassumptionsforstorechoiceinretaillocation
theory,andchannelchoiceinmulti-channelshoppingbehaviorresearch,canbeconnected.
Bothlinesofresearcharebasedontheassumptionofutility-maximizingconsumerbehavior
andreducingshoppingtransactioncosts,includingopportunitycostsincurredthroughtrav-
eling,costsassociatedwithdelivery,andeffortsconnectedwithsearchingforandgathering
information.Themodelconstructedinthisstudyincorporatesphysicalandonlineshopping
alternatives,whilstexplainingconsumerbehaviorintermsofstorecharacteristicsandshop-
pingtransactioncosts,aswellasinrelationtoobjectiveandsubjectiveconsumercharacter-
istics.Thiscontributesanadvancetothefieldofretailgeography,whichhas,untilnow,been
characterizedbyalackofstudiesincorporatingmulti-andomni-channelretailingintostore
choicemodels.Thepresentmodel canbe regardedas a specialkindof spatial interaction
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modelforretailing,butincorporatingnon-spatialshoppingalternatives;itis,therefore,linked
tothepopularHuffmodel(Huff1962),whichmightbethemostpopularstorechoicemodel.

Themaindriversof(spatial)shoppingbehaviorinamulti-channelenvironmenthavebeen
identified.WithrespecttofurnitureretailingintwoGermanregions,ithasbeendemonstrated
thatthepreferenceforonlineshoppingcanbeexplainedbypsychographicconsumerattributes,
byplaceofresidence,andtoamuchlesserextent,byage.Thechoiceofthespecific(physical
oronline)storecanbeexplainedprimarilybystorefeatures—inparticular,assortmentsizeand
omni-channelintegration—aswellasbyaccessibilitytophysicalstores.Noevidenceforlocal-
izationeconomieswasfound.

Apartfromthecontributiontotheresearchliterature,boththemodelingapproachandthe
subsequent findings have significant practical (real-world) applications. First, quantitative
storechoicemodelsmaybeutilizedin(1)retail locationplanningforestimatingpotential
salesofnewstores,and (2) in thecontextof spatialplanningwhenestimatingpurchasing
power flows inducedbyproposedretailprojects (“retail impactassessment”) (Khawaldah,
Birkin, andClarke2012;Levy,Weitz, andGrewal 2019;Müller-Hagedorn2020). Indeed,
giventhatonlineshoppingisrelevantforthemajorityofretailsectors—andexhibitsarising
trend—theincorporationofmulti-andomni-channelshoppingwillincreasetheexplanatory
powerofquantitative store choicemodels inplanning substantially. Ingeneral, themodel
designistransferabletootherretailsectors.Consideringthebasicassumptionsofretailloca-
tiontheory,onemightexpectthatthesameexplanatoryvariablesarerelevantbutwithhigher
or lowerimpacts,whichcouldbeanalyzedbyusingempiricaldataonconsumerbehavior.
Example,with respect to furniture (which is infrequently purchased), it is to be expected
thattraveltimehasalowimpactonstoreutilitycomparedtogroceriesorclothing.Asimilar
model was already introduced for consumer electronics (Wieland 2021), showingmostly
comparable(butnotidentical!)results.

Second,theresultsclearlysupporttherelevanceoftheonlinechannelforbothpre-purchase
informationandthepurchaseitself.Thispointisunderscoredby(1)thetendencyofconsumersto
gatherinformationonline(nomatterwhichchannelischosenforpurchase)—abehavioralcharacter-
isticshowninthesurvey—andby(2)thepositiveimpactofomni-channelintegrationwithrespectto
storechoiceandexpenditures,ademonstratedresultofthemodelanalysis.Thus,independent(non-
chain)single-channelretailersshouldbeencouragedtoexpandtheirsaleschannelsandbesupported
duringsubsequentimplementation.Independentretailerscouldjoinaretailcooperativeofferinga
standardizedonlineshopforitsmembers(suchasVMEforfurnitureorElectronic Partnerforcon-
sumerelectronics,bothexamplesfromGermany)and/orsuchretailerscouldalsobesupportedby
citymanagementinstitutions.

Despitethesepositivefindings,thecurrentstudyalsofacedsomelimitations.First,withrespect
totheopportunityforomni-channelshopping,themodelconstructedinthisstudyonlyincorporates
informationastowhetheraretailerisan“omni-channelretailer”(asdefinedinthisstudy)ornot.In
themodeldesignadaptedfromWieland(2021),thereisadifferentiationbetweenrunninganinte-
gratedonlineshop,andprovidingthe“orderonline,pickupinstore”service,withremarkablediffer-
encesinthecorrespondingimpact.Thisdistinctionwasnotpossiblewithrespecttofurniturestores
duetoanearlyperfectcollinearitybetweenthesevariables,asmoststoreswithanintegratedonline
shopalsoprovide“orderonline,pickupinstore”.Second,theoperationalizationofdeliverycharges
isquitedifficultinonlinefurnitureretailingduetostaggereddeliverycostswhichvarydepending
onordervalue.Inthepresentstudy,averagedeliverycostsbasedonaverageordervalueswereused,
anditisquestionablewhetherthisindicatorrepresentstherangeofdeliverychargescorrectly,even
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inpresenceofthedummycontrolvariables.Third,incontrasttotheaforementionedWieland(2021)
study,deliverytimewasnotincludedasanindependentvariable.Marino,Zotteri,andMontagna
(2018)haveidentifieddeliverytimeashighlyinfluentialwithrespecttochannelchoiceinfurniture
retailing;however,theaforementionedstudyisbasedondetailedandextensivedatafromonelarge
furnitureretailer.Inthecurrentstudy,suchdetaileddatawerenotavailableforeachretailer,andof
course,deliverytimevariesbetweenorders.Fourth,notallresultsdescribingdifferencesbetween
thetwosurveyareaswereabletobeclarified,example,differencesintheimpactofaccessibility
onexpenditures.Thesedifferinginfluencesmightbeexplainedbyspecificregionalcircumstances
withrespecttothelocationalstructureoffurnitureretailers;however,theseeffectshavenotbeen
investigatedinthepresentstudy.

Fifth,thereisonemoregeneralissuerelatedtothepresenteconometricstrategy.Althoughthe
modelingapproachdistinguishesimplicitlybetweenchannelchoice,storechoice,andtherelated
storeexpenditures,themodeldoesnotrevealwhetherthesedecisionsaremadeconsecutivelyorpar-
allel.Theremightbeahierarchicaldecisionprocess,whichisnotaddressedbythistypeofmodel.
Sixth, thecurrentstudyemploysestablishedconceptssuchas“transactioncosts”and“shopping
attitudes”butdoesnotcoverallpossibleaspectsoftheseconstructs.Theoperationalizationofa“pro
online”attitudewasadopted fromapreviousexperimental study (SchmidandAxhausen2019).
Certainly,thisconstructdoesnotincludeallfacetsofattitudestowardshoppingchannels.Thesame
holdstrueforshoppingtransactioncosts,whichmayincludesubstantiallymoreeffortintermsof
thepurchasingprocess(Chintagunta,Chu,andCebollada2012).Futurestudiesshouldaddressthese
limitationsbyextendingandimprovingthepresentmodelingapproach.

Acknowledgments

TheauthorwouldliketothankAnneAuingerandAnjulieKapplerfortheirworkwithrespectto
dataentryanddatacorrectionaswellastoJeffBurrowesforproofreading.Manythanksalsoto
severalretailcompaniesandpublicadministrationswhoprovidedstoredataforthedataanalysis.
OpenaccessfundingenabledandorganizedbyProjektDEAL.

Conflict of interest

None.

References

Baviera-Puig,A.,J.Buitrago-Vera,andC.Escriba-Perez.(2016).“GeomarketingModelsinSupermarket
LocationStrategies.”Journal of Business Economics and Management17(6),1205–21.https://doi.
org/10.3846/16111699.2015.1113198.

Beckers, J., M. Birkin, G. Clarke, N. Hood,A. Newing, and R. Urquhart. (2021). “Incorporating
E-commerce into Retail Location Models.” Geographical Analysis. https://doi.org/10.1111/
gean.12285.

Beckers,J.,I.Cárdenas,andA.Verhetsel.(2018).“IdentifyingtheGeographyofOnlineShoppingAdoption
inBelgium.”Journal of Retailing and Consumer Services45,33–41.https://doi.org/10.1016/j.jretc
onser.2018.08.006.

Bezes, C. (2016). “Comparing Online and In-Store Risks in Multichannel Shopping.” International 
Journal of Retail & Distribution Management 44(3), 284–300. https://doi.org/10.1108/IJRDM
-02-2015-0019.

https://doi.org/10.3846/16111699.2015.1113198
https://doi.org/10.3846/16111699.2015.1113198
https://doi.org/10.1111/gean.12285
https://doi.org/10.1111/gean.12285
https://doi.org/10.1016/j.jretconser.2018.08.006
https://doi.org/10.1016/j.jretconser.2018.08.006
https://doi.org/10.1108/IJRDM-02-2015-0019
https://doi.org/10.1108/IJRDM-02-2015-0019


Thomas Wieland Store Choice Model Multi-  and Omni- Channel

25

Boniversum. (2018). ‘Click & Collect’—Verbreitung und Nutzung. Boniversum Verbraucherumfrage
11/2018.Neuss:Boniversum.https://www.boniversum.de/wp-content/uploads/2018/11/Boniversum_
bevh_Studie_Click-Collect.pdf.

Briesch,R.A.,P.K.Chintagunta, andE. J.Fox. (2009). “HowDoesAssortmentAffectGroceryStore
Choice?”Journal of Marketing Research46(2),176–89.http://www.jstor.org/stable/20618882.

Brown,S.(1993).“RetailLocationTheory:EvolutionandEvaluation.”The International Review of 
Retail, Distribution and Consumer Research3(2),185–229.https://doi.org/10.1080/0959396930
0000014.

Bundesinstitut für Bau-, Stadt- und Raumforschung. (2021). Laufende Raumbeobachtung—
Raumabgrenzungen—Stadt- undGemeindetypen inDeutschland. https://www.bbsr.bund.de/BBSR/
DE/forschung/raumbeobachtung/Raumabgrenzungen/deutschland/gemeinden/StadtGemeindetyp/
StadtGemeindetyp.html.

Burkolter, D., and A. Kluge. (2011). “Online Consumer Behavior and its Relationship with Socio-
Demographics, Shopping Orientations, Need for Emotion, and Fashion Leadership.” Journal of 
Business and Media Psychology2(2),20–8.

Cameron,A.C.,andP.K.Triverdi.(2005).Microeconometrics:MethodsandApplications.Cambridge:
CambridgeUniversityPress.https://doi.org/10.1017/CBO9780511811241.

Cao,L.,andL.Li.(2015).“TheImpactofCross-ChannelIntegrationonRetailers’SalesGrowth.”Journal 
of Retailing91(2),198–216.https://doi.org/10.1016/j.jretai.2014.12.005.

Cao,X.,Q.Chen,andS.Choo.(2013).“GeographicDistributionofE-Shopping:ApplicationofStructural
EquationModelsintheTwinCitiesofMinnesota.”Transportation Research Record2383(1),18–26.
https://doi.org/10.3141/2383-03.

Chintagunta, P. K., J. Chu, and J. Cebollada. (2012). “Quantifying Transaction Costs in Online/
Offline Grocery Channel Choice.” Marketing Science 31(1), 96–114. https://doi.org/10.1287/
mksc.1110.0678.

Christaller, W. (1933). Die zentralen Orte in Süddeutschland: Eine ökonomisch-geographische
UntersuchungüberdieGesetzmäßigkeitderVerbreitungundEntwicklungderSiedlungenmitstäd-
tischenFunktionen.Jena:Fischer.

Clarke,G.,C.Thompson,andM.Birkin.(2015).“TheEmergingGeographyofE-CommerceinBritish
Retailing.” Regional Studies, Regional Science 2(1), 371–91. https://doi.org/10.1080/21681
376.2015.1054420.

Converse,P.D.(1949).“NewLawsofRetailGravitation.”Journal of Marketing14(3),379–84.https://
doi.org/10.1177/002224295001400303.

Crowley,F., J.Eakins, andD. Jordan. (2012). “Participation,Expenditure andRegressivity in the Irish
Lottery:EvidencefromIrishHouseholdBudgetSurvey2004/2005.”Economic and Social Review 
43(2),199–225.

DeWeerdt,S.(2016).“HowGreenisOnlineShopping?”The Guardian,February17.https://www.thegu
ardian.com/environment/2016/feb/17/how-green-is-online-shopping.

Doherty, N. F., and F. Ellis-Chadwick. (2010). “Internet Retailing: The Past, the Present and the
Future.” International Journal of Retail & Distribution Management 38(11), 943–65. https://doi.
org/10.1108/09590551011086000.

ECC,andHybris.(2013).DasCross-Channel-VerhaltenderKonsumenten—HerausforderungundChance
fürdenHandel.EineÜbersichtderzentralenErgebnissedersechstenMulti-Channel-StudiedesE-
Commerce-CenterKöln(ECCKöln)inZusammenarbeitmitderhybrisGmbH.Köln:Ecc/hybris.

Farag, F., J.Weltevreden, T. van Rietbergen, M. Dijst, and F. van Oort. (2006). “E-Shopping in the
Netherlands:DoesGeographyMatter?”Environment and Planning B: Planning and Design33(1),
59–74.https://doi.org/10.1068/b31083.

Farag,S.,T.Schwanen,M.Dijst,andJ.Faber. (2007).“ShoppingOnlineand/orIn-Store?AStructural
EquationModeloftheRelationshipsBetweenE-ShoppingandIn-StoreShopping.”Transportation 
Research Part A: Policy and Practice41(2),125–41.https://doi.org/10.1016/j.tra.2006.02.003.

Flavián,C.,R.Gurrea,andC.Orús.(2020).“CombiningChannelstoMakeSmartPurchases:TheRoleof
WebroomingandShowrooming.”Journal of Retailing and Consumer Services52,101923.https://
doi.org/10.1016/j.jretconser.2019.101923.

https://www.boniversum.de/wp-content/uploads/2018/11/Boniversum_bevh_Studie_Click-Collect.pdf
https://www.boniversum.de/wp-content/uploads/2018/11/Boniversum_bevh_Studie_Click-Collect.pdf
http://www.jstor.org/stable/20618882
https://doi.org/10.1080/09593969300000014
https://doi.org/10.1080/09593969300000014
https://www.bbsr.bund.de/BBSR/DE/forschung/raumbeobachtung/Raumabgrenzungen/deutschland/gemeinden/StadtGemeindetyp/StadtGemeindetyp.html
https://www.bbsr.bund.de/BBSR/DE/forschung/raumbeobachtung/Raumabgrenzungen/deutschland/gemeinden/StadtGemeindetyp/StadtGemeindetyp.html
https://www.bbsr.bund.de/BBSR/DE/forschung/raumbeobachtung/Raumabgrenzungen/deutschland/gemeinden/StadtGemeindetyp/StadtGemeindetyp.html
https://doi.org/10.1017/CBO9780511811241
https://doi.org/10.1016/j.jretai.2014.12.005
https://doi.org/10.3141/2383-03
https://doi.org/10.1287/mksc.1110.0678
https://doi.org/10.1287/mksc.1110.0678
https://doi.org/10.1080/21681376.2015.1054420
https://doi.org/10.1080/21681376.2015.1054420
https://doi.org/10.1177/002224295001400303
https://doi.org/10.1177/002224295001400303
https://www.theguardian.com/environment/2016/feb/17/how-green-is-online-shopping
https://www.theguardian.com/environment/2016/feb/17/how-green-is-online-shopping
https://doi.org/10.1108/09590551011086000
https://doi.org/10.1108/09590551011086000
https://doi.org/10.1068/b31083
https://doi.org/10.1016/j.tra.2006.02.003
https://doi.org/10.1016/j.jretconser.2019.101923
https://doi.org/10.1016/j.jretconser.2019.101923


Geographical Analysis

26

Fotheringham,A.S.(1985).“SpatialCompetitionandAgglomerationinUrbanModelling.”Environment 
and Planning A17(2),213–30.https://doi.org/10.1068/a170213.

GfK.(2020).GfKStudyonEuropeanRetail.https://insights.gfk.com/gfk-study-on-european-retail.
Ghosh,A.(1986).“TheValueofaMallandOtherInsightsfromaRevisedCentralPlaceModel.”Journal 

of Retailing62(1),79–97.
González-Benito,Ó.,M.Greatorex, andP.A.Muños-Gallego. (2000). “Assessment of PotentialRetail

SegmentationVariables—AnApproach Based on a SubjectiveMCI ResourceAllocationModel.”
Journal of Retailing and Consumer Services7(3),171–9.

Greene,W.H.(2012).EconometricAnalysis.EdinburghGate:Pearson.
Güssefeldt,J.(2002).“ZurModellierungvonräumlichenKaufkraftströmeninunvollkommenenMärkten.”

Erdkunde56(4),351–70.https://doi.org/10.3112/erdkunde.2002.04.02.
HandelsverbandDeutschland, and IFHKöln. (2019).OnlineMonitor 2019. Berlin:HDE. https://einze

lhandel.de/images/publikationen/Online_Monitor_2019_HDE.pdf.
Heinemann,G.(2015).“Location-BasedServices―RettungsankerfürdenstationärenEinzelhandel?”

Marketing Review St. Gallen32,58–66.https://doi.org/10.1007/s11621-015-0532-6.
Hillier,A.,T.E.Smith,E.D.Whiteman,andB.W.Chrisinger.(2017).“DiscreteChoiceModelofFoodStore

TripsUsingNationalHouseholdFoodAcquisitionandPurchaseSurvey(FoodAPS).”International 
Journal of Environmental Research and Public Health 14(10), 1133. https://doi.org/10.3390/ijerp
h14101133.

Hotelling, H. (1929). “Stability in Competition.” The Economic Journal 39(153), 41–57. https://doi.
org/10.2307/2224214.

Hsiao,M.(2009).“ShoppingModeChoice:PhysicalStoreShoppingVersusE-Shopping.”Transportation 
Research Part E: Logistics and Transportation Review 45(1), 86–95. https://doi.org/10.1016/j.
tre.2008.06.002.

Huff,D. L. (1962).Determination of Intra-UrbanRetailTradeAreas. LosAngeles, CA:University of
California.

Jann,B.,I.Krumpal,andF.Wolter.(2019).“Editorial:SocialDesirabilityBiasinSurveys—Collectingand
AnalyzingSensitiveData.”Methods, Data, Analyses13(1),3–6.

Khawaldah,H.,M.Birkin,andG.Clarke.(2012).“AReviewofTwoAlternativeRetailImpactAssessment
Techniques:TheCaseofSilverburninScotland.”The Town Planning Review83(2),233–60.http://
www.jstor.org/stable/41349096.

Kläsgen,M. (2019). “Wieklimaschädlich istderOnlinehandel?”Süddeutsche Zeitung,May4.https://
www.sueddeutsche.de/wirtschaft/online-shopping-co2-klima-laden-1.4429396.

Kotler,P.,V.Wong,J.Saunders,andG.Armstrong.(2005).PrinciplesofMarketing.Harlow:PrenticeHall/
PearsonEducation.

Krider,R.E.,andD.S.Putler.(2013).“WhichBirdsofaFeatherFlockTogether?ClusteringandAvoidance
PatternsofSimilarRetailOutlets.”Geographical Analysis45(2),123–49.

Lademann, R. P. (2007). “Zum Einfluss von Verkaufsfläche und Standort auf die
Einkaufswahrscheinlichkeit.” In Theoretische Fundierung und praktische Relevanz der
Handelsforschung,144–62,editedbyM.SchuckelandW.Toporowski.Wiesbaden:DUV.https://
doi.org/10.1007/978-3-8350-9535-9_8.

Lange, S. (1973). “Wachstumstheorie zentralörtlicher Systeme.” Beiträge zum Siedlungs- und
WohnungswesenundzurRaumplanung5.Münster:InstitutfürSiedlungs-undWohnungswesender
UniversitätMünster.

Levy,M.,B.Weitz,andD.Grewal(2019).RetailingManagement.10thed.,.NewYork:McGraw-Hill.
Li,Y.,andL.Liu.(2012).“AssessingtheImpactofRetailLocationonStorePerformance:AComparison

ofWal-MartandKmartStoresinCincinnati.”Applied Geography32(2),591–600.
Marino,G.,G.Zotteri,andF.Montagna.(2018).“ConsumerSensitivitytoDeliveryLeadTime:AFurniture

RetailCase.”International Journal of Physical Distribution & Logistics Management48(6),610–
29.https://doi.org/10.1108/IJPDLM-01-2017-0030.

Marstaller, J. (2011). “Standortagglomerationen im Möbeleinzelhandel.” Berichte des Arbeitskreises 
Geographische Handelsforschung30,39–41.

McKinsey.(2019).“OurNewResearchShowsMorethan70%ofShoppersWillingtoTryCross-Channel
Shopping.”PressreleasefromMarch19,2019.https://www.mckinsey.com/business-functions/marke

https://doi.org/10.1068/a170213
https://insights.gfk.com/gfk-study-on-european-retail
https://doi.org/10.3112/erdkunde.2002.04.02
https://einzelhandel.de/images/publikationen/Online_Monitor_2019_HDE.pdf
https://einzelhandel.de/images/publikationen/Online_Monitor_2019_HDE.pdf
https://doi.org/10.1007/s11621-015-0532-6
https://doi.org/10.3390/ijerph14101133
https://doi.org/10.3390/ijerph14101133
https://doi.org/10.2307/2224214
https://doi.org/10.2307/2224214
https://doi.org/10.1016/j.tre.2008.06.002
https://doi.org/10.1016/j.tre.2008.06.002
http://www.jstor.org/stable/41349096
http://www.jstor.org/stable/41349096
https://www.sueddeutsche.de/wirtschaft/online-shopping-co2-klima-laden-1.4429396
https://www.sueddeutsche.de/wirtschaft/online-shopping-co2-klima-laden-1.4429396
https://doi.org/10.1007/978-3-8350-9535-9_8
https://doi.org/10.1007/978-3-8350-9535-9_8
https://doi.org/10.1108/IJPDLM-01-2017-0030
https://www.mckinsey.com/business-functions/marketing-and-sales/solutions/periscope/news/press-releases/more-than-70-percent-of-shoppers-willing-to-try-cross-channel-shopping-methods-in-new-research-from-periscope-by-mckinsey


Thomas Wieland Store Choice Model Multi-  and Omni- Channel

27

ting-and-sales/solutions/periscope/news/press-releases/more-than-70-percent-of-shoppers-willing-to-
try-cross-channel-shopping-methods-in-new-research-from-periscope-by-mckinsey.

Mullahy, J. (1986). “Specification and Testing of Some Modified Count Data Models.” Journal of 
Econometrics33(3),341–65.https://doi.org/10.1016/0304-4076(86)90002-3.

Müller-Hagedorn,L.(2020).“EinzelhandelsgutachtensindeineschwierigeDienstleistung.”InPerspektiven
desDienstleistungsmanagements,105–25, editedbyS.Roth,C.Horbel, andB.Popp.Wiesbaden:
SpringerGabler.https://doi.org/10.1007/978-3-658-28672-9_7.

Nelson,R.L.(1958).TheSelectionofRetailLocations.NewYork:Dodge.
Niessen, J., and U. Hamm. (2007). “Verknüpfung von Daten des tatsächlichen Kaufverhaltens mit

BefragungsergebnissenüberdasbekundeteKaufverhaltenundEinstellungenvonVerbrauchern.”In
GoodGovernanceinderAgrar-undErnährungswirtschaft,417–26,editedbyF.KuhlmannandP.M.
Schmitz.Vol.42ofSchriftenderGesellschaftfürWirtschafts-undSozialwissenschaftendesLandbaus
e.V..Münster:Landwirtschaftsverlag.

Nobis,C.,andT.Kuhnimhof.(2018).MobilitätinDeutschland—MiD-Ergebnisbericht.Studievoninfas,
DLR,IVTundinfas360imAuftragdesBundesministersfürVerkehrunddigitaleInfrastruktur(FE-
Nr. 70.904/15). Bonn/Berlin. http://www.mobilitaet-in-deutschland.de/pdf/MiD2017_Ergebnisbe
richt.pdf.

Orpana,T.,andJ.Lampinen.(2003).“BuildingSpatialChoiceModelsfromAggregateData.”Journal of 
Regional Science43(2),319–47.https://doi.org/10.1111/1467-9787.00301.

PopkowskiLeszczyc,P.T.L.,A.Sinha,andA.Sahgal.(2004).“TheEffectofMulti-PurposeShopping
onPricingandLocationStrategyforGroceryStores.”Journal of Retailing80(2),85–99.https://doi.
org/10.1016/j.jretai.2004.04.006.

RCoreTeam.(2019).R:ALanguageandEnvironmentforStatisticalComputing.Vienna:RFoundationfor
StatisticalComputing.https://www.R-project.org/.

Rauh,J.,T.Schenk,andD.Schrödl.(2012).“TheSimulatedConsumer—AnAgent-BasedApproachto
ShoppingBehavior.”Erdkunde66(1),13–25.https://doi.org/10.3112/erdkunde.2012.01.02.

Reigadinha,T., P.Godinho, and J.Dias. (2017). “PortugueseFoodRetailers—ExploringThreeClassic
TheoriesofRetailLocation.”Journal of Retailing and Consumer Services34,102–16.https://doi.
org/10.1016/j.jretconser.2016.09.015.

Reilly,W.J.(1931).TheLawofRetailGravitation.NewYork:KnickerbockerPress.
Schaer,C.(2018).“TheDarkSideofGermany’sOnlineShoppingBoom.”Handelsblatt,November18.

https://www.handelsblatt.com/today/companies/courier-rights-the-dark-side-of-germanys-online-
shopping-boom/23694948.html.

Schmid,B.,andK.W.Axhausen.(2019).“In-StoreorOnlineShoppingofSearchandExperienceGoods:
AHybrid ChoiceApproach.” Journal of Choice Modelling 31, 156–80. https://doi.org/10.1016/j.
jocm.2018.03.001.

Schmitt, N. (1996). “Uses andAbuses of CoefficientAlpha.”Psychological Assessment 8(4), 350–3.
https://doi.org/10.1037/1040-3590.8.4.350.

Singleton,A.D.,L.Dolega,D.Riddlesden,andP.A.Longley.(2016).“MeasuringtheSpatialVulnerability
ofRetailCentrestoOnlineConsumptionThroughaFrameworkofE-Resilience.”Geoforum69,5–18.
https://doi.org/10.1016/j.geoforum.2015.11.013.

Sinus. (2018). “DieMehrheit derDeutschen zweifelt amDatenschutz.”Press release from January 24,
2018. Heidelberg: SINUS. https://www.sinus-nstitut.de/fileadmin/user_data/sinus-institut/Bilder/
news/Datenschutztag/Pressetext_Datenschutztag_SINUSYouGov.pdf.

Statista. (2020).RetailE-CommerceSalesasShareofRetailTrade inSelectedCountries from2014 to
2019, with a Forecast for 2020 and 2021. https://www.statista.com/statistics/281241/online-share
-of-retail-trade-in-european-countries/.

Steiger,M.(2017).MultiagentensystemezurSimulationvonKonsumentenverhalten.Untersuchungindi-
viduenbasierterSimulationsszenarienzurstrategischenStandortplanungimEinzelhandel.Vol.26of
GeographischeHandelsforschung.Mannheim:MetaGIS.

Stepper, M. (2016). “Innenstadt und stationärer Einzelhandel—ein unzertrennliches Paar?Was ändert
sich durch den Online-Handel?” Raumforschung und Raumordnung 74(2), 151–63. https://doi.
org/10.1007/s13147-016-0391-x.

https://www.mckinsey.com/business-functions/marketing-and-sales/solutions/periscope/news/press-releases/more-than-70-percent-of-shoppers-willing-to-try-cross-channel-shopping-methods-in-new-research-from-periscope-by-mckinsey
https://www.mckinsey.com/business-functions/marketing-and-sales/solutions/periscope/news/press-releases/more-than-70-percent-of-shoppers-willing-to-try-cross-channel-shopping-methods-in-new-research-from-periscope-by-mckinsey
https://doi.org/10.1016/0304-4076(86)90002-3
https://doi.org/10.1007/978-3-658-28672-9_7
http://www.mobilitaet-in-deutschland.de/pdf/MiD2017_Ergebnisbericht.pdf
http://www.mobilitaet-in-deutschland.de/pdf/MiD2017_Ergebnisbericht.pdf
https://doi.org/10.1111/1467-9787.00301
https://doi.org/10.1016/j.jretai.2004.04.006
https://doi.org/10.1016/j.jretai.2004.04.006
https://www.R-project.org/
https://doi.org/10.3112/erdkunde.2012.01.02
https://doi.org/10.1016/j.jretconser.2016.09.015
https://doi.org/10.1016/j.jretconser.2016.09.015
https://www.handelsblatt.com/today/companies/courier-rights-the-dark-side-of-germanys-online-shopping-boom/23694948.html
https://www.handelsblatt.com/today/companies/courier-rights-the-dark-side-of-germanys-online-shopping-boom/23694948.html
https://doi.org/10.1016/j.jocm.2018.03.001
https://doi.org/10.1016/j.jocm.2018.03.001
https://doi.org/10.1037/1040-3590.8.4.350
https://doi.org/10.1016/j.geoforum.2015.11.013
https://www.sinus-nstitut.de/fileadmin/user_data/sinus-institut/Bilder/news/Datenschutztag/Pressetext_Datenschutztag_SINUSYouGov.pdf
https://www.sinus-nstitut.de/fileadmin/user_data/sinus-institut/Bilder/news/Datenschutztag/Pressetext_Datenschutztag_SINUSYouGov.pdf
https://www.statista.com/statistics/281241/online-share-of-retail-trade-in-european-countries/
https://www.statista.com/statistics/281241/online-share-of-retail-trade-in-european-countries/
https://doi.org/10.1007/s13147-016-0391-x
https://doi.org/10.1007/s13147-016-0391-x


Geographical Analysis

28

Suárez-Vega,R.,J.LuisGutiérrez-Acuña,andM.Rodríguez-Díaz.(2015).“LocatingaSupermarketUsing
aLocallyCalibratedHuffModel.”International Journal of Geographical Information Science 29(2), 
217–33.https://doi.org/10.1080/13658816.2014.958154.

Suel,E., and J.W.Polak. (2017). “Developmentof JointModels forChannel,Store, andTravelMode
Choice:GroceryShopping inLondon.”Transportation Research Part A: Policy and Practice 99, 
147–62.https://doi.org/10.1016/j.tra.2017.03.009.

Suel,E.,andJ.W.Polak.(2018).“IncorporatingOnlineShoppingintoTravelDemandModelling:Challenges,
Progress, and Opportunities.” Transport Reviews 38(5), 576–601. https://doi.org/10.1080/01441
647.2017.1381864.

Tihi, B., and N. Oruc. (2012). “Competitive Location Assessment—The MCI Approach.” South 
East European Journal of Economics and Business 7(2), 35–49. https://doi.org/10.2478/v1003
3-012-0013-7.

Timmermans,H.(2004).“RetailLocationandConsumerSpatialChoiceBehavior.”InAppliedGeography,
editedbyA.BaillyandL.J.Gibson,133–47.Vol.77ofGeoJournalLibrary.Dordrecht:Springer.
https://doi.org/10.1007/978-1-4020-2442-9_8.

Train,K.E.(2009).DiscreteChoiceMethodswithSimulation.Cambridge:CambridgeUniversityPress.
Wheeler,S.A.,D.Gregg,andM.Singh.(2019).“UnderstandingtheRoleofSocialDesirabilityBiasand

EnvironmentalAttitudes andBehaviour onSouthAustralians’ StatedPurchase ofOrganicFoods.”
Food Quality and Preference74,125–34.https://doi.org/10.1016/j.foodqual.2019.01.007.

Wickham,H.(2019).“httr:ToolsforWorkingwithURLsandHTTP.”R Package Version1(4),1.https://
CRAN.R-project.org/package=httr.

Wiegandt,C.-C.,S.Baumgart,N.Hangebruch,L.Holtermann,C.Krajewski,M.Mensing,C.Neiberger,F.
Osterhage,V.Texier-Ast,K.Zehner,andB.Zucknik.(2018).“DeterminantendesOnline-Einkaufs—
eine empirische Studie in sechs nordrhein-westfälischen Stadtregionen.” Raumforschung und 
Raumordnung76(3),247–65.https://doi.org/10.1007/s13147-018-0532-5.

Wieland, T. (2015). Räumliches Einkaufsverhalten und Standortpolitik im Einzelhandel unter
Berücksichtigung vonAgglomerationseffekten. Theoretische Erklärungsansätze, modellanalytische
Zugängeundeineempirisch-ökonometrischeMarktgebietsanalyseanhandeinesFallbeispielsausdem
ländlichenRaumOstwestfalens/Südniedersachsens.GeographischeHandelsforschung23.Mannheim:
MetaGIS.

Wieland, T. (2018). “A Hurdle Model Approach of Store Choice and Market Area Analysis in
Grocery Retailing.” Papers in Applied Geography 4(4), 370–89. https://doi.org/10.1080/23754
931.2018.1519458.

Wieland,T.(2019).“MCI2:MarketAreaModelsforRetailandServiceLocations.”R Package Version 
1(1),2.https://CRAN.R-project.org/package=MCI2.

Wieland,T. (2021). “Identifying theDeterminantsofStoreChoice in aMulti-ChannelEnvironment:A
HurdleModelApproach.”Papers in Applied Geography7(4),343–71.https://doi.org/10.1080/23754
931.2021.1895875.

Zeileis,A.,C.Kleiber, andS. Jackman. (2008). “RegressionModels forCountData inR.”Journal of 
Statistical Software27(8),1–25.https://doi.org/10.18637/jss.v027.i08.

Zhai, Q., X. Cao, P. L.Mokhtarian, and F. Zhen. (2017). “The Interactions Between E-Shopping and
StoreShoppingintheShoppingProcessforSearchGoodsandExperienceGoods.”Transportation 
44,885–904.https://doi.org/10.1007/s11116-016-9683-9.

Zhen, F., X. Du, X. Cao, and P. L.Mokhtarian. (2018). “TheAssociation Between SpatialAttributes
and E-Shoppingin theShoppingProcessforSearchGoodsandExperienceGoods:Evidencefrom
Nanjing.”Journal of Transport Geography66,291–9.https://doi.org/10.1016/j.jtrangeo.2017.11.007.

https://doi.org/10.1080/13658816.2014.958154
https://doi.org/10.1016/j.tra.2017.03.009
https://doi.org/10.1080/01441647.2017.1381864
https://doi.org/10.1080/01441647.2017.1381864
https://doi.org/10.2478/v10033-012-0013-7
https://doi.org/10.2478/v10033-012-0013-7
https://doi.org/10.1007/978-1-4020-2442-9_8
https://doi.org/10.1016/j.foodqual.2019.01.007
https://CRAN.R-project.org/package=httr
https://CRAN.R-project.org/package=httr
https://doi.org/10.1007/s13147-018-0532-5
https://doi.org/10.1080/23754931.2018.1519458
https://doi.org/10.1080/23754931.2018.1519458
https://CRAN.R-project.org/package=MCI2
https://doi.org/10.1080/23754931.2021.1895875
https://doi.org/10.1080/23754931.2021.1895875
https://doi.org/10.18637/jss.v027.i08
https://doi.org/10.1007/s11116-016-9683-9
https://doi.org/10.1016/j.jtrangeo.2017.11.007

