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Preface

A technical approach to problems in the daily affairs of the civilized world is what entails Civil
Engineering. Shopping is a part of daily business, however not obvémogjgied as a prolem in civil
engineering. Indeed, the activity of shopping is a rather commercial issue, yet processes supporting
shopping are of public interest in the civilized world and influence the way we move through the world
around us. The places where we shog, Yiehicle we use to get there and the route we take in order

to perform the act of shopping are typically transpefaited topics. Getting the right amount of goods

in time at places where people shop is a logistics matter. These aspects justify shegppgblem

area related to Civil Engineering. During my m&mogram Transport, Infrastructure and istigs, |

studied several aspects of shopping.

From that point of view® S A YA GA Il £ LINR 2 S Ol -cérn@réeNi ditiittafidgws W ¢ K S A
'y SELX 2NJ A2y Q LISNA Fhe [fotus &n @oyinie®&l st mySikeredfsSand: £ 2
educational background very well. With a bachelor in Industrial Design Engineering, a product is more

than just a thing to me it is meant to serve the canmer with a specific need. In my vision, customer

needs go beyond merely possessing a product. Using, buying and in some cases updating the product

are part of the functionalities and service a manufacturer should offer to consurrmrgerce is a

meansto serve the needs of customers. The consumer has been very important in my previous
education and work also in this thesis the consumer is central.

Another returning aspect from the bachelor is the iterative working process, instead of working. linear!

In many courses and projects in both education programs, the idea of iterative processes was explained
and emphasized, however it was never realized. The time span of the thesis allowed the iterative process
to actually get to practice for the first tam

What has not been emphasized during previous education is doing research. In my experience the study
programs are rather businessiented instead of researetriented. It was an explicit choice to perform

the thesis in a research environment, to testether a career in research would suit me. Kennisinstituut

voor Mobiliteitsbeleid (KiM) was a very fruitful place to do so, as most of the institutes employees have

an impressive background in research. The test was sfudcget with a negative outconYe L QR NJ (0 K S
investigate a box of building blocks to actually create a construction, instead of identifying asidganaly

the composition of blocks in the box. Nevertheless, the months in this research environment were very
pleasant. The struggles | enctened during the study process werecognied by many colleagues,

which was comforting in hard times.

Overall Ican say that although the project was not always fun, the topic ever suited my interest and
educational career well. In the endnh proud tgpresent you this thesis. With minor to none experience

in research and statistics, an interesting set of results was generated that confirm hypotheses and
stereotypical images. Women who question themselves whether their shopping behaviour is excessive,
spouses and parents who believe so, and all other interested regdglesase find an analysis of
consumer behaviour and mobility in this report.






Summary

In the Netherlands approximately one fifth of the total number of shopping trgpergon shopjng,
together accounting fo8 percent of the kilometres travelled. The share of shopping trips with respect
to the totality of trips declines, whereascemmerce turnover in the Netherlands keeps growire
Dutch consumer purchaderoducts online incrasingly frequent in the past decaded6.4 percent
bought any goods online in a time span of three months in 2012, compag&iGpercent in 2017
Although these parallel developments suggest thebmmerce and consumer mobility are negatively
related,a closer study is require@he use ofnternetas a shopping medium influences the mobility
pattern of consumers, as with the rise eé@nmerce an alternative to traditional shopping was offered
which makes a trip to a store unnecessary. Although titistisutional effect seems straightforward
(Mokhtarian, 2004)prevous research results are ambiguous: indeed some scholars report a reduction
in shopping trip due to online shoppingCao et al, 2012) others found evidence for the
complementarity effect the total number of shopping trips would have increased sirmemamerce

has grown(Faraget al, 2007; Weltevreden & Rietbergen, 200Mpst previous quantitative studies
however reported a neutral effecfRotemMindali & Weltevreden, 2013)To understand the
phenomenon of &éommerce and to create adequate policy to pursue the aim of the Dutch government
to create a lieable and reachable country, policy makers require insight in the impaattmpping on
consumer mobility.

The research goal is to provide insight in the effectsaafnemerce on consumer mobilityhis study

presents a model constructed from consumer behavioural theories and previous mobility studies in

order to explain consner mobilityin the appearance of shopping frequepagproaching the problem

from the consume® perspective¢ KS Y I Ay NBASEFNOK ljdzSaidAzy I yasSNE
AK2LILAY3I FGdAGdzZRS YR 2NRASYy Gl (A FoanswaNiBiF gastoy OS & E
offline shoppindrequencyis compared against online shoppfreguency Moreover, various product

categories are differentiated for which different results were found.

w»

A literature review is performed in order to assess existiagaliire on their contribution to the
research question, as well as to recognise concepts relevant in explaining consumer mobility. The theory
is used to construct a conceptual model, which serves as a framework for quantitative analyses
throughout the thess. In the transition from traditional shopping to-cemmerce consumer
behavioural studies have developed in two directions: commercial consumer behaviour and consumer
mobility studies. Consumer behaviour describes the psychological processes suchidasations

people have when shopping and what triggers them to purchases certain products. Consumer behaviour
is explained by means of the concept shopping attitude in the form of shopping; vétha¢ values are
important for people in shopping? Hedonfopping value is distinguished from utilitarian shopping
value(Babinet al, 1994) Hedonic shopping value describes the extent to which consumers experience
positive feelings such as joy and arousal from the activity of shopping. Utilitarian shopping velue is th
rather practical counterpart amongst others efficiency in terms of money and time is an important
driver for consumer behaviour. People who enjoy shopping are likely to shop more often in general, but
especially in an offline retail environmg@aoet al, 2010) People adhering to utilitarian shopping
value are theoretically expected to prefer online shopfitienet al, 2018) The preference for offline

or online shopping could apply in various stages ofstitapping process. Roughly three stages are
recognigd in literature: prepurchase or orientation, purchase, pgatrchase or followp services.

Many mobility studies research the first two phases. The consumer tends to maintain to the medium he
started he shopping process withs many scholars agre@cho ¢al., 2010; Caet al.,2012; Faragt

al, 2007) The mobility studies provide insight in consumer mobility metrics and characteristics, such as
the number of shopping trips, distance travelled and model #plitissing link in existing consumer



behaviair studies is how shopping attitude is related to the shopping process. The effects of shopping
value on orientation preferences, as well as the effects of both concepts on consumer mobility are the
main concern in this thesis.

Shopping

attitude
Personal

charac-
teristics

Consumer mobility

Orientation

preferences

Figurei Conceptual model

Consumer behaviour is different for various product classes. Relatextoreerce, literature typically
distinguishes four product class@etersonet al, 1997) search goods, experience goods, credence
goods ad commodity goods. Search goods such as books or CDs are typically suitabbenioreece
(RotemMindali & Weltevreden, 2033 as the information required for buying is available on the
Internetin the same way as in the shop. Experience goods such as clothing and perfume preferably are
evaluated by touching, feeling or smelling the products in a physical shop and are #lessfguitable

for online sales. Credence goods are products for which relatively much expert knowledge is required
before buying, for example assurances or software packages. Commaodity goods are described as basic
goods for daily use, such as groceried personal care products.

Shopping attitude and orientation preferences are unobservable concepts that are hard to measure
directly from a survey. A means to represent these concepts as variables in a model is by approaching
them as latent constructs. la structural equation modelling procedure, a tstep approach
determines how these concepts are defined and how they are related. A model as such is controlled for
relevant demographic variables. The analyses are performed in IBM SPSS software dioal struct
equation modelling, called AMOS. The relations are tested on significance and staddaefficients

are reported. The model is evaluated on four model fit indices, as is usual for structural equation
modelling studies. The data used in this stiglyacquired from theNetherlandsMobility Panel
(Mobiliteitspanel Nederland (MPN) in Dutcsyrvey. A special module orcemmerce includes
statements on shopping attitude and orientation preferences, as well as shopping frequency in the past
three monthsfor various product categoriesboth in an offline and online retail setting. From 6745
respondents, 5956 cases were selected for analysis, based on the criteria of having bought at least one
product in the past three months, either offline or online. ldibtstatements were evaluated by all
selected respondents, however missing values were imputed by means of full information maximum
likelihood by AMOS software.

The first step of the modelling procedure is the measurement model, to define from covariance
between statements (called indicators) what statement response can be explained by the same latent
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variable. Shopping attitude is represented by the latent construct hedonic shopping valteiand
individual statements representing utilitarian shoppiatygé NS FSNNBR (2 | a WLINBa
WO2YLI NB LINAOSa S| aaft ae@zy addrdRdriffidazsikoopiygRalus todl@ Q |
not be explained by one construct, since statements describing shopping utility were much divergent in
thSANJ 0 dzZNRSy® . 20K (GKS AYyRAOFG2NR 2F (GKS tlGSyd o
AYLRNIOFYG A& AG T2N @ 2 pefaekde for oilicedrieht@igh@rl Ndffdrghcd 2 NA S
for online orientation wergecognigd. Unfatunately statements concerning orientation preferences

were only answered by people who bought anything online in the past three months. On top of that,

offline orientation preferences for offline purchases are not represented in the statements, which are

2F GKS (@L)S WwWoST2NItermet o0Qiz8F 2Afyt 216 SaRK 20L8 k2 NRYS yiik 3 A 2
physicalocations.

Sy
y F

In the second step of the modelling procedure the latent constructs are examined in relation to the
dependent variable shopping freency and control variableéBable i summarises tmeainresults.The
effects from the independent variables representing shopping value on shopping frequency are of the
same order of magnitude as the effects from orientation prefergnakeshich the fist are slightly
stronger Hedonic shopping value is positively rethvith shopping frequencymainlyin the offline

retail environment as well as with offline orientation preferences. Utilitarian shopping values reveal
higher correlation with online spping. Orientation preferences were found related with online
shopping frequency, but not for offline purchasBse newly evaluated relationship between shopping
attitude and orientation preferences appeared to be relatively stogientation preferenes are
influenced by shopping attitude. However, timedated utilitarian shopping value is not significantly
related with orientationIndirect effects from shopping value to offline and online shopping frequency
are calculatedas the sum of products ohé relation between shopping value and orientation
preferences and the relation between orientation preferences and shopping frequency

Tablei Standardised regression coefficientsdjue between brackets)

Offline shopping frequency
Online shopping figuency
Offline orientation preferences
Online orientation preferences
Offline shopping frequency
Online shopping frequency

Independent variable Direct effects Indirect effects
Hedonic shopping valu  0.095 0.074 0.149 0.075 0.004 -0.005
(<0.001) (<0.001) (<0.001) (<0.001)

Presence of employee 0.048 -0.027 0.170 -0.006
(<0.001) (0.048) (<0.001)
Compare prices easil  0.035 0.101 0.196 0.011 0.029
(0.012) (<0.001) (<0.001)

Buy fast and eas  0.034 0.040  -0.070 0.074 0.006 0.010
(0.014)  (0.003) (<0.001) (<0.001)
Timeconsciousnes: -0.081 0.053
(<0.001) (<0.001)
Offline orientation preference: -0.079 - - -
(<0.001)

Online orientation preference  0.056 0.094 - - -
(<0.001) (<0.001)



Apart from these structural relationshipbree demographic variables are highly relevant in explaining
shopping frequency: gender, age and education. Women tend to adhere stronger to hedonic shopping
value and on top of thathey shop more frequently irthe offline shopping environmeniige is
negatively associated with hedonic shopping value, whereas older people go shopping more frequently.
Hicher educated people dislike shopping relative to their lower educated peers, however visit shops
more frequently.

Based on the number of respondents bgyproduct categories either offline, online or both, three
product classes were distinguished from the dataset: search goods, experience goods and commodity
goods. The model was-estimated for each of these classes, revealing clear differences amongst
product classes concerning the relations to shopping frequehalle ii displays the regression
coefficients of significant relationships in the main model for each product@iassll, the commodity
goods model was most comparable to the main modekhlwvban be explained by the fact that almost

all consumer®ften buycommodity goods. The most important results were that hedonic shopping
value ismainlyrelevant for experience goods. Indeed, search goods were bought frequently online,
regardless of anghopping value. The absence of a relationship between orientation preferences and
offline shopping frequency can be explained from the differences between product classes: in the
commoditygoods model these relationships were not found significant, whéoeagarch goods and
experience goods they were.

Tableii Product class modedsnain results

Search Experience Commodity

From To Regr. Coeff. Regr. Coeff, Regr. Coeff.
Hedonic shopping value A  Offline shopping frequenc 0.148

Hedonic shoping value A  Online shopping frequenc 0.100

Presence of employees A  Offline shopping frequenc 0.084 0.039
Presence of employees A Online shopping frequenc' -0.042

Compare prices easily A  Offline shopping frequenc 0.051
Compare prices easily A Online shopping frequenc 0.041

Buy fast and easy A  Offline shopping frequenc 0.040
Buy fast and easy A  Online shopping frequenc 0.060
Timeconsciousness A  Offline shopping frequenc -0.035 -0.108
Timeconsciousness A  Online shopping frequenc' -0.053

Offline orientation preference A  Offline shopping frequenc 0.088 0.056 -0.051
Offline orientation preference A  Online shopping frequenc' -0.087 -0.072

Online orientation preference A  Offline shopping frequenc! -0.039 0.086
Online orientatn preference A  Online shopping frequenc 0.119 0.084

An attempt is made to test the model for consumer mobility metrics as well. From another dataset
the threeday diary data from théNetherlandsMobility Panelg the metrics shopping trips and
kilomerage were used as dependent variable. As this dataset does not represent shopping frequency
equal to the ecommerce survey, correlation between the variables was low and no significant relations
with the dependent variables were found. However, improvesiém the data acquisition method

might be a starting point for a better attempt.

The concepts of shopping attitude and orientation preferences can explain consumer behaviour in
terms of shopping frequency on individual levié¢le model as described inighthesis is capable of
expressing the intention to buy either online or offline frashopping attitudeand orientation
preferences.Moreover, for various product categories different relations were found significant
Consumer mobility in terms of shoppitigp frequency and kilometrageould not be explained from

10



shopping attitude and orientation preferences in this studiditional research is required to be able
to explain the effects in terms of shopping trip frequency and kilometrage.

As the averagshopping trip takes just several kilometres, the results of this thesis are mostly valuable
for evaluating mobility on local scatethe responsibility of local authorities, for example city
municipalities. This micqperspective study helps policy makers understand decisions in the
AK2LIIA Y3 LINBPOSaa FNRBY (KS O02yadzySNRa LIRAwI 27F
almost half of the respondents adheres to hedonic shopping value to a large, ddsigesmany
respondents prefer to orieate offline as well. Purchasing produséems to be no longer thmain

goal of going shopping in the city centre, orientation and shopping for pleasursoaedikely to
describe the new function of shoppinithe advice to policy makers is to stimulafféiree shopping to
respect the desires of citizens as a contribution to the liveability of the Netherlands on locdlHevel.
model can be improved by spediflg aiming on consumer mobility metrics, acquiring missing
information and designing a survey the specific aim of this study instead of the other way around.

11
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Glossary

A list oftermsfrequentlyusedthroughout the thesiss provided as a referenck some cases the
term could have a different meaning in general sense, however in this document the following
definitionshold:

commerce
the activity of purchasing and selling goods

commodiy goods
product class representing raw materials and basic goods

consumerg also: shopper
person who purchases goods for personal use

consumer behaviour
activities and considerations a consumer makes during the activity of purchasing goods

consumer mobity
traffic movements consumers make in order to perform the activity of purchasing goods

consumer mobility metrics
standard of measurements used to express consumer mobility

e-commerceg also: eshopping, welshopping, online shopping
online alternaitve for traditional commerce

error term
number expressing the deviation of a result from its predicted value

experience goods
product class representing goods that require visual inspection during the shopping process

hedonic shopping value
judgement othe importance of aspects describing enjoyment from the activity of shopping

indicator
observed variable loading on a latent construct

kilometrage
(consumer) mobility metric expressing the number of kilometres travelled

latent construct; also:latent variable
construct representing an unobservable variable inferred from indicators

measurement model
modelling step in SEM procedure to define latent constructs

Netherlands Mobility Panelabbreviation: MPN in Dutch: Mobiliteitspanel Nederland
househatl panel sudy monitoring mobility by means of a travel diary

orientate
the process of gathering information, browsing and searching in theysohase phase

orientation preference
preference for performing the prpurchase phase in an offline/online agtenvironment
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physical shop
shop located in a newirtual location such as a shopping street, shopping centre or elsewhere

product category
group of products with similar characteristics in terms of form or purpose

product class
group of products witlsimilar characteristics in terms of required information for purchasing

purchase
the act of buying something

purchasing channelalso: retail/sales/shopping channel, offline/online channel, purchasing medium
medium through which a purchase was made

retail environmeng also: shopping environment
physical or digital surroundings where the shopping process can take place

retailer
person or company who sells products for personal use

search goods
product class representing goods that can be bought baseddescription without much risk

shopping
the process or activity of purchasing products from shops

shopping attitude
the appreciation of the activity of shopping

shopping frequency
the number of times a person performed the activity of shoppingartain period

shopping trip frequency
the number of times a person made a trip for the purpose of shopping in a certain period

shopping value
judgement of the importance of various aspects of the activity of shopping

spatial attributes
spatialchara@ NRA A G A Oa 2F | O2yadzYSNRa LIKeaAolf aksz2lLlL

structural equation modelling abbreviation: SEM
statistical method to estimate relations between observable and unobservable variables

structural model
modelling step in SEM to estimate relatioeswren variables

traditional commerce
commerce taking place in a physical retail environment

utilitarian shopping value
judgement of the importance of aspects describing functionality of the activity of shopping
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1. Introduction

In this thesis the impamf e-commerce on consumer mobility is studied. The first chapter briefly
introduces the reader with the researbly discussinghe research problem addressed, the approach
towards the problem and the relevance of stady:.

1.1.Background

Commerce is defineds the activity of buying and sellingd O2 Y Y S NJ 8n oficorbniEel iy’ A G A
9y 3t AaK 06& hET2 bdd deschib@sithedmerplbiyhofan mdividyakhRvibg a desire for a
certain product or service and a vendor offering the desired product. Throughout the centuries
commerce has evolved from the inteemge of goods on household level towards large scale
international business between companies andsumergThe Gale Group, 2004).

With the rise of €02 YYSNIOS FNRY (KS
been offered(Mokhtarian, 2004)The trend of the Internet being used as a shopping medaum
apparent from several data sourceglPN and OViNdata revealed that eound 62 percent of
respondents bought any product online in the previous three months, the latter repdhisig
percentage to have grown from 46 percent in 2QCBS Statline, 2018@huiswinkel.org appoints 84
percent of the Dtch citizens as-ehoppers in 2017, together having spent 22.50 million euros on e
commerce. The yearly turnover increased over the past years, albeit at a declinifigcoatenerce

Foundation, 2018)EcommerceinfluencsO2 Y A dzY SNRQ Y20 Af A G @
does no longer necessarily require a trip to a qW@pltevreden & Roterviindali, 2009)

B2C ECOMMERCE TURNOVER & GROWTH RATE

B2C ecommerce turnover in billions of EUR; Growth rate, 2013-2018(f)

My nQa

7.77%
L 2

2013

7.01%

2014

13.50%

2015

18.37%

2016

13.00%
ba

2017

10.87%

2
€24.95

2018(f)

Figurel Ecommerce turnover and growth raicommerce Foundation, 2018)

1.2.Problem statement and research goal
The Ministry of Infrastructure and/ater Managemenstrives for liveability andccessibility in the
Netherlands. E£ommerce influences consumer mobility and by that accessibility, yet the effeets of e
commerce on mobility patterns of consumers are unclear.

2y 3

Ly 2ytAyS

LI GGSNyas

As the research field is very complex, research in the past decades hasvieny different and
inconsistent resultfRotemMindali & Weltevreden, 2013The research field involves amongst others
different phases in a shopping process and differences between product categaliéa both an

online and offline shopping setting. Various researchers have attempted to clarify relationships in the
study field(Cao et al., 2012; Farag et al., 2007; Weltevreden, 2007; Zhai et al., 2017; Zhou & Wang,
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2014) Integrated insight on how-eommerce mfluences consumer mobility for different product
categories however still remains.

The research goal of this thesis is to explain consumer mobility by means of concepts from consumer
behaviour studies. A model combining shopping attitude and orientptifierences is used in order

to provide insight in the effects of@mmerce on offline and online shopping frequency for various
product classes. The results are envisioned to be of use to advise impakiog for area development.

1.3.Research questions
The goal of this study is attempted to be met by answering the central research question:

Y126 O2dA R AK2LILAY3I FGGAGdZRS YR 2NASYyGFGA2Y LINB
Several sub questions are of help in answering the central research question:

1. How arethe fundamental concepts shopping attitude and orientation preferedeéised?

2. What is the theoretical relationship between shopping attitude, orientation preferences and
consumer mobility?

How could shopping attitude and orientation preferencesdpeesented by data?

What is the empirical relationship between the fundamental concepts and shopping frequency?
What are the differences between prodwtasse®

6. How could the model be applied for explainingstomer mobility?

a s w

1.4.Scope
The complexresearchfSf R A4 yI NNBgSR R2gYy picuctsh2bth éhgnlined A2y |
FYR 2FFEAYS NBOFIAT SYy@ANRYYSYyiQd ¢KS O2yadzYSNI I
main research object. Shopping frequency is considered as the mobilityrse@aly purchases from
professional retailers are included in the study.

Although ecommerce obviously affects logistics traffic movements to a large extamtducts are
shipped to the consumer instead of the retailer, for examptagistics traffic tteams are not part of

the scope of this thesis. These effects can not be neglected when studying the total effects of e
commerce in the transport system, however this research focusses on the effects for the individual
consumer.

1.5.Methodology
The problemd approached by means of literature study and structural equation modelling (SEM). This
statistical method suits the goal of verifying theories and previous study results and allows the
researcher to estimate complex concepts involved with consumer beinasequence of modelling
steps leads to quantification of relationships between fundamental concepts and consumer mobility.

The research in this thesis includes the following phases in order to answer the main research question:

1. Literature review
From taditional consumer behaviour studies, research has evolved in various directions. In a
literature review consumer behaviour theories and consumer mobility in the transition from
offline to online shopping@re studied. Relevant concepts are selected amdbined in order
to define the conceptual model for explaining the effectsod@mmerce on consumer mobility.

2. Structural equation modelling
Consumer behaviour studies typically involve complex, unobserved concepts. By means of
structural equation modellgnboth the definition of these concepts, as well as the relationships
between them are estimated. Structural equation modelling is typically used to confirm theory.
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In thesis SEM is selected as a method to provide clarification in the wide variety tefoksul
previous research in the field ocemmerce and consumer mobility.
a. Measurement model
In a measurement model confirmatory factor analysis is applied in order to define
unobserved conceptshopping attitudeand orientation preferenceonstructs) fom
observed variables.
b. Structural model
The empirical relationship between constructs and the dependent vasghblgping
frequency as well as control variables are estimated.
3. In-depth analyses
The model is applied on different dependent variablesderoto examine the applicability to
multiple product categories. Also, an investigation is done on the applicability of the model for
determining the effects on consumer mobility.

The model is estimated based on data fromNegherlanddMobility Panel. Ajuestionnaire dedicated
to eccommerce including®s6 useful results of Dutch respondents is used to perform the analyses as
described.

1.6.Relevance
This research on the impact oftemmerce on consumer mobility is relevant in societal as well as
scientific grspective.

In this researclthe activity of shopping in an offline or online setting is analysed from the perspective
of the consumer. This approach is in the interest of the Dutch citizen in the role of the corBymer.
investigating the impact of-eommerce and the order of magnitude in which consumer mobility is
affected, the responsibility of poliegaking can be determined. The liveability and accessibility of the
Netherlands is of continuous interest for the Dutch governr{idittisterie van Infrastructuur en Milieu,
2012) which emphasizes the societal relevance.

Scientifically, this research builds upon previous work as existing theories and results of quantitative
studies are validated in a new conceptual model by medra representative sample of the Dutch
population.

1.7.Document overview
I NBI RSNDa 3dzi R8sudlisedn Figuie®ThivdglodixSyaptersitie sub questions
and ultimately the main research questions are investigated. In the figurdyarey represent rather
supportive chaptersOrangeboxes refer to chapterim which the main contribution of the thesis is
reported

After the introduction, the thesis starts with literature research, resulting in an overview of previous
relevant literatire. The chapter is concluded with a conceptual model, which is the basis for further
analysis in the thesis. Chapter 3 introdustasctural equationmodelling as the methodology to analyse
data from theNetherlandsMobility Panel. In chapter 4 the modedtimations are presented for the
measurement model and structural model. The models examine relations between fundamental
concepts and shopping frequency, rather than consumer mobility measfiresore indepth
investigation of the results is presentedcimapter 5. Segregation on product characteristics explains
differences between product classes, also an attempt to approach consumer mobility in terms of the
number of trip kilometres is discussddhe thesis is concluded and evaluated in chapter 6.
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2. Literature research

Aliterature review is performed to investigate what research has been done before in the study field of
e-commerce and consumer mobilitin this chapter fundamental concepts and dhes arefirst
introduced and an overview of previous studgeprovided

The goal of the literature study is threefold. From previous research in several fields the main concepts
relevant in explaining consumerobility are recognized. The commerciahceptshopping attitudes
studiedfocussing oishopping valuemobilitystudies provide insight in passenger travel for the purpose

of shopping. Secondly, the papers selected for literature review are assessed to what extent they cover
the main researchugstion in this thesig-rom an overview of what topics are included in these studies,

the knowledge gap in existing literature is identified. The third goal is to interpret results from previous
research to understand enrjral relations that have beenustied before and hypothetical relations

that will be revealed in this study, all together assembled in the conceptual model.

A general introduction to-eommerce is given in sectidl, followed by a description of relevant
literature developing inthe field of consumermobility in 2.2 Section2.3 focusses on product
classification in the context of@mmercelnsights from literature are input for the conceptual model
as presentedn section2.4. The hypothesized relationships are explained by meafitecdture and
substantiated assumptionghe literature overview appointing the research contribution of this thesis
is provided in section 2.4 as well.

2.1.E-commerce
In the first section fundamental concepts in the study fieldafmmerce are introducedommerce,
the shopping process and consumer mobility effects.

2.1.1. Commerce
Since the origin of civilization commerce has been a crucial societal concept. Originally people used to
exchange or give away overproduce and later specialized enterprises prododsdfgotrade (The
Gale Group Inc., 2004). The concept of money as a medium of exchange was introduced some time
later. The activity of trading traditionally took place at market places and later in shops or stores.

Generally the individuglfromnowon¢ f f SR W eadiha pd&NaEe located with a particular
distance between them. The form of trade in which the consumer moves from one place to another to
LIJZNOKF 4SS Fye 322R&a F2NJ I OSNIFAY LINAOSWiththeN\RY Yy 24
rise of informationtechnology in theB0s of the 20th century, an alternative to traditional commerce
appeared in the form of-eommerceln a traditional commerce setting the distance is to be overcome
08 UKS O2yadzySNI @A &dhbuy pfaducts, ks genbratirgRindiddual traihdpantS
movements. Eommerce offers the buying process in an online setting followed by home delivery of
the productsaffectingindividual traffic movements besides logistics transportdfitmkhtarian, 199Q)

Figure 3llustratesthe difference between traditional commerce and@mnerce.Since 97.7 percent

of the Dutch citizens of twelve years and older were connected ttnteemetin 2016(CBS Statline,
2018a) the option of shopping in an online retail environment was available for almost all consumers.
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Figure3 Traffic movements resulting from traditional (a&pand ecommerce (below)

The attentive reader notices that the concept of home delivery is nothing new. In fact, the introduction
of a new technology reintroduces a centofy retail system: in the past fresh produce such as milk was
delivered at houseby the milkman himself. Althoughe servicenow is performed by specialized
companieshome-deliverythese days agaisinterestingto many consumeras it saves them time and
effort compared to traditional shopping

Retailers provide their customers itnore comfort and expand their market by offering products via
e-commerce. The reasons for retailers to sell through the online channel as well are evidsdme

barriers of space and time, save costs in personnel and real estate andlatebeet-based marketing
features in retail channe(&hurana, 2018)Although the advantages for consumers appear obvious as
well, ecommece is notyet embracel by the majority of consumer3his gives reason to investigate
0KS aK2LILAY3I LINRPOS&da FTNRY GKS O2yadzySNRa LRAYID

2.1.2. Shopping proces
The shopping procesf traditional and online commerce is not as straifgintvard as presented in the
previous paragraphindeed, products are ultimately transferred from the retailer to the consumer,
however multiple steps are distinguished in this proc€ks. shopping process is used in consumer
behaviour studies for understandirtpcisionmaking of consumers throughout different shopping
phases. Consumer behaviour studies have a wide application for marketing purposes, but also provide
insight in consumer mobilitg traffic movements consumers make in order to perform the act of
shopping.

Both in traditional shopping and its remote alternative-obenmerce, researchers distinguish different
shopping phases, roughly subdivided inpuechase, purchase and pegairchase activitie<Couclelis
(2009 applieser theory ofragmentation of activitieto shopping and therelyecognigs twelve steps
in the shopping process for which an offline step can be substituted by an online alterndiakdelh
the steps are displayed.
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Tablel Fragmentation of the activity of shoppifitom Couclelis (2004)

Prepurchase Purchase Postpurchase
1. Become aware of need or 5. Inspect alternatives 9. Track status (if an order)
want 6. Decide on item to be 10. Get item to base (usually
2. Gather information about purchased home)
the options 7. Decide on vendor 11. (Eventually) return/exchang
3. Search/browse 8. Purchase (order/pay) item
4. Seek advice/expert help 12. Seek possales service

The travel patterns consumers can take throughout the, piest and purchase phase are expetto
LINE@Sy il Odzad2YSNBER FTNRBY OQAaAGAYy3T LIKeaAolf ai2NBa
perspective(Couclelis, 2004)Not only the placea(physicalshop or an online alternative where

products are bought changes, but also the time and by thagptisé@ionof the activity of shopping in a

sequence of events might differ from before the information technology revolution.

For marketing purposes this detailed fragmentation is very helpful in studying consumer behaviour.
Consumer mobility however regesfar fewershopping phases. Mostly the two phases-jpuechase

and purchase are considered in consumer mobility studies for determining the effeaterofreerce.
Mokhtarian (2004¥escribes possible changes in shopping behaviour for the shopping phases desire,
information gathering, product trial, evaluation, transawtidelivery, use and return.

2.1.3. Mobility effects
Each step in the shopping process could be performstbne (offline) or onlinéMokhtarian, 2004)
which has impact othe traffic movements consumers make in order to perform the act of shopping
referred to as consumer mobilityour effects of @ommerce on consumer rodity arerecognigd and
supported by various studies

- Substitutionis the effect in which online purchases replace traditional shoppiriimately
resulting in a decrease in shopping trips.

- Complementaritys the effect where - €ommerce generateadditonalshopping trips.

- Atrip ismodifiedwhenever the introduction of-eommerce changes the characteristics of the
shopping trip, for example by becoming part of a trip chain instead of a single trip or vice versa.

- Neutrality refers to purchases where ghging behaviour is changed, but does not affect
shopping trip frequency.

Early studies from the first years of this millennium qualitatively explain different contradictory
relationships between onlinshoppingand consumer mobility In the literature rew of Rotem
Mindali & Weltevreden (2013)oth research proving bstitutional effects of €ommerce, as well as
neutral or complementary effects are elaborated upon. Later, the first attempts for quantitative models
gave similar contradictory resulW&hereasCao et al. (2012¢port evidence for the substitution effect,
research ofarag et al2007)andWeltevreden & Rietbergen (2005)pports a complementarity effect.

The majority of the reported studies in the literature revieviRofemMindali & Weltevreden (2013)
however reported a rather neutral effect. Thagntion the lack of awsistency in definitions of both e
commerce and consumer mobility amongst the variety of studies as the most important factor
explaining the ambiguity in results.

The effects enumerated above can be expressed in multiple consumer mobility metrics, e feame
the number of products bought, shopping frequency, shopping trip frequency, kilometrage for the
purpose of shopping. The variety of consumer mobility metrics used in previous research causes
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difficulties in interpreting the effects in a consistenarmer. Some metrics give more detailed
information about the effects than others, however debates amongst scholars are going on about what
mobility metric is most appropriate.

Methodological consistency in terms of data requirements is crucial for théogewent of research in
any research field.

2.2.Developments in consumer behaviour research
The starting point of thipart of theliterature research is traditional consumer behaviqQwhopping
behaviour in a traditional commercgetting. Figure 4illustrates the development of consumer
behaviour research by two of many divergent research areas relevant in this literature T$tady.
research areas eacddntail fundamental concepts for explainiognsumer mobility as a result of e
commerce.

COMMERCE Shopping attitude
Traditional consumer Online consumer Consumer T'”Ob"'ty
: . considering e-
behaviour research behaviour
commerce
MOBILITY Consumer mobility

Figure4 Development in consumer behaviour research

The rather commercial research areatispping attitudestudying psychological drivers for consumers

in order to manipulate consumers in their buying behaviour and finally generate more saldity Mob
studies focussed otonsumer mobilithave provided insight in the frequency and kilometrage for the
purpose of shopping in traditional shopping. Attempts have been made to quantify consumer mobility
as a result of eommerce as well.

A combination bthose study fields hae our knowledgenot been providedget, whilst in the transition

from traditional commerce to-eommerce it is vital to understand the incentives of consumers to shop
either online or offline in order to estimate their mobility lagiour. The combination of study fielgls
referred to asonline consumelpehaviourg hasgreat potential for understanding consumer mobility
patterns in a retail environment where both online and offline options are offered, as is studied in this
thesis.

In this section relevant theories and results of research in both study ¢islispping attitude and
consumemobility ¢ are elaborated upon.

2.2.1. Shopping attitude
The activity of shopping includes more than retrieving a product by purchasing it in #shépS | QG A 2 ¥
2F o0dzaAy3d I22R& FNRY aK2LBAQ a ¢KS hEFT2NR 5A00GA?Z2
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differentlybyvarious consumerssome people shop for pleasure, whereas others experience shopping
as rather stressful, for example.

Differences between consumers in this sense are in literature approached by means of the concept
WAK2LIWA Y3 FGGAGdzZRSQd . & |3ANBIFGAYT &adlFiSR 2NJ N
classify consumers as having a certain attitude towards shoppteg.|&Ent class analysis is used.

In Zhen et al. (2018jive consumer types wereecognigd: noveltyseeking consumer, shopping
enjoyment consumer, timeonscious consumer, cesbnscious consumer and spontaneous consumer.
The noveltyseeking consumer enjoys shopping for getting new ideas for products to Iy pehof
shopper waslsorecognied byFarag et al. (2007as well as thedventurous shopper. The shopping
enjoyment consumer perceives shopping as an enjoyable activity, escogsied byCao et al. (2012)
and Farag et al. (200®o. Time and costconscious shoppers experience a limit to their freedom in
shopping, namely because of timand cost constraint§Ca et al., 2012; Zhen et al., 2018)
Spontaneous shoppers buy products although they did not previously @éutémdlo so(Cao et al.,
2012; Zhen et al., 2018Fao et al. (2012) found relationships betwehopping attitude and online
searching behaviour. No significant effect on online and offline purchasing was found-{orisno®us
shoppers, however enjoyment shoppers were proven to shop more frequently offline and less
frequently online. Farag et.gdR2007) showed similar results.

The underlying concept explaining shopping attitude is shopping dafireed aghe judgement of the
importance of various aspects of the activity of shoppgimppping values could for example be the
reason behindan intinsic preference for shopping in a physical store, even though certain product
categories would bmore appropriate fore-shopping.The concept of shopping value relates to the full
experience of shopping, including contact with shop emplofgresiley & Lafleur, 201,&he shopping
environment and the benefits a consumer experiefcem having pichased the produc(Diep &
Sweeney, 2008)

Shopping attitude represents the combined phenomenon of shopping value and buying behaviour. In
this thesis shopping value is considered rather than shopping attitude, since ths effsbhopping

value on shopping frequency is studied. In traditional consumer behaviour literature, hedonic shopping
value is distinguished from utilitarian shopping vaBabin et al., 1994 a distinction that holds
throughoutthe various aspects of the activity of shoppifige next paragraphexplain on these types

of shopping value

2.2.1.1Hedonic shopping value
Hedonic shopping value describes the extent to which consumers experience joy from the activity of
shopping. Hedonic shopping value represents the potential entertainment and emotional value
shoppingnvolvesBellenger et al., 1976). Babin et al. (1994) developed a scale of statements referring
to hedonic shopping value against the appreciation of shopping as an adihaty.found that
statements with high factor loadings are highly cetexl with positive appreciation of shopping.
9EF YL SEKABNBK2WILIAYI GNRLI gl & (GNXz & | 228QF W/ 2YL
ALY G aK2LILAY3I and®2 ANHAS e aByRRRY DI SD . Eddduiersl & Sy 3
evaluatng the statements positively asssumed tgperform the activity ofshopping according to
hedonic values.

The statements mentioned are related to personal experience of shopping. Later reaksarch
recognigs social motives for shopping as hedonic shgppalue(Davis & Hodges, 2012; Kim et al.,
2014) Scial interaction can both serve as the goal or as a limiting condition: on the one hand, shopping
is seen as a way to spend time with family and fri¢Ddsis & Hodges, 2012; Kim et al., 2014; Dholakia,
1999) on the other hand the judgement of family and friends are considereal cagerium for
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successful shoppin@holakia, 1999)0n top of that, Arnld and Reynolds (2003) speak of the motive
role shopping, in which the consumer serves friends and fgrfolyexample by accompanying them,
taking over the task of shopping or buying them a present.

Other aspects of the shopping experience that are diaul here are the shopping environment and

the benefit a consumer experiences from having bought the pro#iertonic value of the shopping
environment includes the ambiance in a shop or shopping area, such as music, scent and light in a
particular shomand safety in a shopping area. On product level, hedonic value can be interpreted as the
utility resulting fromemotional value and the imagessociated wittowning the product(Diep &
Sweeney, 2008)

2.2.1.20ulitarian shopping value
Utilitarian shopping value describes to what extent a consumer gets satisfaction from the activity of
shopping. Shopping is in this context considered as a task @m{Babin et al., 1994nd utilitarian
shopping value thereby represents the work métytdo reach the goal of purchasing (Davis & Hodges,
2012). Typical statements for consumadberingto utilitarian shopping values are according to Babin
etal. (1994)W2 KAf S aK2LILAY3I>S L F2dzyaRd¥ad dzol al RSeddused A yli S¢
KFR G2 32 (2 Iy20KSNJ aid2NB G2 O2YLX SGS Y& akKzLILA

Satisfaction in the first place comes forth from achieving the original goal, besides that from costs in
terms of time, money and effort (Dholakia, 2009; Davis & Hodges, 2012; Kim et alarkD1i4@
functional benefits of receiving the products (Diep & Sweeney, 2008). The shopping experience is in
several studies considered positive whenever the consumer is able to find his way through a shop easily,
is ableto complete the act of purchasimglatively fast, anavill probabl/ experience &nancial benefit

in the form of promotions or sales (Dholakia, 1999; Davis & Hodges, 2012). In popular terms, utilitarian
AK2LIA Y3 Ol tdzS RSaONKNoSa (GKS SEGSyil Qb2 s6KAOK Oz2y
Kim et al. (2014) distinguish utilitarian shopping value from costs in the form of time, money and mental
effort. The time investment to retrieve a specific product, the costs of parking and travelling and
psychologically disturbing factors such aswc® and noise in the shopping environment define
shopping costs.

¢KS O2yOSLIi 2F &aK2LIWWAy3a GFtdzS Aa | YSIya (2 ARS)y
can be used as well to describe shopping attitude, yet in this study hedonic and utitas@ping
value are considered fundamental.

2.2.2. Consumer mobility
Consumer mobility is studied in order to determine the impact of the activity of shopping on the traffic
system. In thiparagraptrelevant consumer mobility metrics are discussed, as weglbdislsattributes
in terms of shopping location, and characteristics of shopping trips.

Relevant metrics in determining the impact of commerce are the frequency of shopping trips and the
kilometres travelled for shopping. Shopping trip frequency exphawsoften a consumer performs a

trip in order to buy products in a physical store. Kilometrage isuh#erof kilometres travelled to do

so. Caution is required with interpreting quantitative results, a&sntletrics can be expressed per
product bought, prchase made or trip performed, as well as per timeawitekly kilometrage for the
purpose of shopping, for example. For various purposes, these basic units can be translated into related
metrics such as emission rgigeckx et al., 2018y economic metrics.

Shopping trip frequency and kilometrage are amongst others dependent of spatial attobbiEh
the retailer and the consumer. In several foreign studies specific remote areas are subject of research
(Calderwood & Freathy, 2014Although no area in the Netherlands can be considered remote in
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comparison to foreign countries, five urbanisation legetmsed on the number of inhabitants per
square Hometre ¢ are generally used in spatial conteg®BS, n.d.)n paragraph3.2.2the levels of
urbanisation are discussed in more detail. The spreadopftsipes throughout urbanisation levels has
consequences for consumer mobil{tgonzalefeliu& PerisPla, 2017)large supermarkets or food
wholesalers are not located in city centre, for examplso Athe availability of goods within shops
increases the need to travel further: products sold out instaee branchmight be available in another;
particular specialised shops may only be located in a specific town. Scarcity of particular shops and their
supply induces more kilometres travelled.

Spatial attributes of the consumer in terms of the location of living and wqiireg et al., 2018ps
well as the preferred transport mode and car ownergkigrag et al., 200%yere studied on being
determinant for consumer mobility in previous studies. Results are however contradictbsreas
Cao et al. (2010pundthat people who live in urbanized regions go shopping more frequ&htby &
Wang (2014jounda negative relation between urbanity level and offline shopping frequency

Two phenomena complicate measuring shopping trips or kilometrage in surveys. First, several national
governments perform a household survey in which respondents are askegau all trips made

during a period of a few dayss many people shop less frequently than once degrgays, or perform

the act of shopping on specific days of the weblopping frequency can not be directly interpreted

from travel diariegZhou & Wang, 20140n top of that, shoppg trips are mostly part of a trip chain,

which makes it hard to determine how many trips or kilometres are spent for shopping only
(Mokhtarian, 2004)Data sets from national data collections via household questionnaires generally are
muchrepresentative for the populatiothereby expected tanclude both people who lyuonline and

offline.

2.2.2.1Consumer mobilitn the Netherlands
Consumer mobility can be described by several metrics, asmeasioned before. The Dutch
government monitors the travel behaviour of its citizens by means of the extensive mobility study
OnderzoekVerplaatsingen in Nederland (OVIN). In this paragraph some core numbers describing
consumer mobility from the OVilkta, follow-up studiesor MPNdataare given.

Figure 5is translatedfrom the Mobility Report of 2017, composed I{ennisinstituut voor
Mobiliteitsbeleid(2017) 18.9 percent of the trips performed by Dutch citizens in 2016 are for the
purpose of shopping, accounting for 8.0 percent of the total number of passenger kilommb&g®ar

after, this average diance was not altered significantly. Nevertheless, in eleven years of time the
number of passenger kilometres spent for shopping has dropped by 11 percent, indicating that the
number of shopping trips decreased as wiele data used for thi&lobility Repot comesfrom OViN.

The analyses throughout this thesis are basedatafrom the NetherlanddMobility Panel, st Figure

6. The diagram compares the number of trips and total distance travelled for the purpose of shopping
daily groceries and shoppinther product typesThe spread of shopping trips and kilometres travelled
are plotted per day of the week to investigate differences between weekdays and weekeetisiled
description on théNetherlanddMobility Panel is provided in sectidrB.
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Trip purpose in 2016 Passenger kilometres per trip purpose in 2016
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m shopping leisure and other m shopping leisure and other

Figure5 Number of trips (left) and kilometres (right) split according to trip pupassiated fromKennisinstituut voor
Mobiliteitsbeleid, 201y

In Figure &the number of trips and kilometres travelled are plotted against the days of the week. The
numbers are displayed for daily groceries, shopping fordadly goods and the total of these two
purposes. For daily groceries the number of trips dodktres travelled are nearly equal from Monday

to Friday. Saturday typically is a day for going shopping fedaityngoods, as the peak on Saturday
suggests. In total, on Friday and Saturday approximately 1.5 times as many shopping trips for the
purposeof shopping are performed than during weekdays. Although on Sunday the number of trips are
lower, especially the kilometres travelled for purchasingahaly goods is much higher than on other
days.
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Figure6 Number of shoppingips and total distance travellgekr day of the week
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For kilometres travelled, a complieajifactorfor interpreting consumer mobiligppears In thethree-

day diary through which data is collectegpondents report a trip and name its purpose. Agppng

¢ especially for daily groceriess often part of a chain of trips, the amount of kilometres reported for
the shopping trips might not correctly display the magnitude of this trip purpose.

2.2.3. Online consumer behaviour

Quantitative studieg¢Cao, 2012; Cao et al., 2012; Zhen et al., 28it8}o reveal the relation between
online and offline shopping behaviour in different phases of the activitiyogping. Consumers tend
to maintain to the same medium in different phases of the shopping proegssciallithe medium
through which a consumer got aware of the product is determinant for the actual sales n{€aiom
2012; Cao et al., 2012; Farag et al., 20Q@&o et al. (2012) also fouaddirectpositiveeffect from
Internetsearching tan-store shoppingas well as an indirect positive effect throligternet buying to
in-store shoppingelated amongst a group @iiternetusers from Minneapolis St Paul, meaning that
online sales channels stimulate people to buy offline.

Although most relevant studies consider the two shopping phases orientation and puticbadegse

of delivery would also beeryinteresting for evaluating consumer mobility. An online purchase does
not necessarily lead fewershopping trips, since consumers can also choose to pick up online ordered
goods at a delivery point. By means afafic surveys this behaviour can be studied, however from
household surveys this information generally can natdreved

Other studies focus on psychological drivers for shopping trip frequency in the particular phase of
transaction, based on the atide towards amongst others shopping in general, online shopping,

Internet use or technology adoptio(Farag et al., 2007; Lee et al., 201Zhen et al. (2018) show
explanatory factors for consumer mobility in both the-ptechase and purchase phase, whereas Lee

St Lt ovnmtT0 O2YyAaARSNI AK2LIAYy3I Ay 2yS GSN¥Y & U
NBaSl NOKQ®

Demographic variables explaining online orientation and purchasing were studfdthiy: Wang

(2014) Cao et al. (2012) and Faral. (2007). Age, gender, household income, employmenti(fidl
orparti A YS0OZ SRdzOF GA2Yy fS@St FyR dz2NDlFyAalGdAz2y f S@St
in these studies.

Some relationships in online consumer behaviour are conststentghoutprevious research, whereas
for otherscontradictory resultsvere proven by various studies

2.3.Product classification
In research on the effects of@®mmerce often several product types are considered. Researchers
recognig differences between pducts and their characteristics that make them to various extents
suitable for online sales. In this section product classification is described, as well as the expected
differences between them in terms of consumer mobility.section5.1 an appropriateproduct
classification for the dataset used for this study is selected.

Literature speaks of product categories and product classes, where the former refers to groups of
products with somewhat the same form or purpose (for example books, clothing, kdjopksmnces),

and the latter to groups of products having the same characteristics in terms of urgency of retrieval and
required information during the purchase (search goods, experience gooedence goods,
commoditygoods).

A commonly used product cafication differentiates search goods, experience goa@sience goods
and commaoditygoods. In Peterson et al. (1997) search goods are described as products of which the
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characteristics can be evaluated from externally provided informasonh as booksnd CDs
Experience goods require personal inspection or trial before purch&atlging and shoes are typical
experience goods, as well as perfuReoducts and services that require specialized knowledge (for
example legal or financial services, ¢ernior design advice) are considerectesdencegoods. A fourth

class is commodity goods. Commodity goods are defined as raw materials or basic goods. In consumer
behaviour research the product categories groceries and-asd#lygoods can be interpreteds a
commodity goods.

2.3.1. Purchasing channel per product category
The categorisation of products appears to be applicable for analysing shopping measlitha
preferred purchasing channel differs per product categ@®heoretically, search goods are more
suitabB8 F2NJ 2y f Ay S LIZNOKI aAy3d (GKIy SELSNASYyOS 322R4&.
as books are less than for buying experience goods such as clothing in terms of satisfaction with the
product(RotemMindali & Weltevreden, 2013Bock et al. (201tudied the relation between online
trust and online purchasing and found trust development via offline channels rather rihia@ fr
experience products, which underlines the previous statement.

Many researchers compare search goods with experience goods by questioning consumer behaviour
for a purchase in either of these clas@@sck et al., 2012; Chia&gdoholakia, 2003; RintamakiKirves,

2017; Schmi& Axhausen, 2018; Zhen et al., 201@)antitative studies show sifjoantly higher online
shopping rates for books than for perfuif@hiang & Dholakia, 200&)clothing(Zhai et al., 2017; Zhen

et al., 2018)where the product category of books represents search goods and perfume or clothing is
considered as an experience good. Concepts earlier in the causal chain differ per product category as
well, ag(Rintamaki & Kirves, 201found ¢ fashion shoppers adhere more to hedonic shopping values,
whereas electronic products are bought by people who adhere to rather functional shopping value.

Although the classification of search and experiguaesprovides useful insightth)e need foramore
detailed classification pesumedn several studiethat alreadyinclude various product typesooks,
groceries, clothing and mugitonn& Hemrick, 200% daily items and financial produ¢#eltevreden
& RotemMindali, 2009)From the large variety of 27 product categokiésltevreden (200 7/ecognies
differences  purchasing channel for three distinguishable classes. Electrical appliances as well as
entertainment media (such as books and CDs) were mainly boughlirad retailers by thenternet
users. Clothing, shoes and furniture were at the time mainly badgmbail order services bgternet
users. Products that remained being bought at traditional retailers are grocerésaloself products
and personal care items. Groceries are also studied as a distinct cateGamigyNuzzolo (201&nd
Schmid& Axhausen (2018)albeit in the latter interpreted as experienceods, and found to be
significantly different from search goods as well in terms of consumer beh&woodrfor example was
bought more frequently than clothing by adult consumers.

An appropriate product classification appears from the investigatioansumer mobility metrics. In
chapter 5 the results of data analysis in order to determine the product classification for this thesis is
described.

2.4.Corceptual model
The analyses in this thesis are performed according to the conceptual model as presehied in
paragraph. The model is constructed frpmevious research in various fields relevant for consumer
mobility. Insghts from literature are translated intbe conceptual model. Relations in the model are
hypothesized based on literature as w&lie inerplay between main concepts are discussed, as well
as the supposed relationships between personal characteristics and shopping attitude, orientation
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preferences and consumer mobility. Relations that wereyatfound significant in literature, but are
expected to have a role in the model are explained with assumptions.

The conceptual model serves as a theoretical framework according to which the quantitative analyses
performed in this study are designed.

Shoppin
PPINg

attitude
Personal
charac-
teristics

Consumer mobility
Orientation

preferences

Figure7 Conceptual maeal

The attitude of consumers towards traditional shopping, as well as their orientation preferences are the
main explanatory factors for consumer mobility, defined as:

- Shopping attitudes a construct representing how respondents appreciate the activity of
store shopping. This variable includes hedonic and utilitarian shopping values, as already widely
used in traditional consumer behaviour studies.

- Orientation preference®fers to how respondents tend to orientate for buying goods either
online or offine.

The presumed relation between the two is that orientation preferences are a consequence of shopping
attitude: a consumer who complies with hedonic shopping values has different orientation preferences
than a pragmatic shopper. Shopping attitude detieies the preference for online or offline orientation
rather than the other way around. Consumers adhering to utilitarian vglaaesh as timeonscious
shoppers or functional shoppersippreciate the benefits okeommerce during the orientation phase,
whereas people who like shopping would prefer offline orientation.

Consumer mobility is the dependent variable. Shopping attitude influences consumer mobility. People
who appreciate the activity of shopping positively, visit physical shops more(G&eret al., 2010)
Timeconsdous consumers are expected to reveal different mobility patterns than adventurous
shoppergZhen et al., 2018)

A relation between orientation preferences and consumer mobility exists, according to the sDady of
et al. (2012}jhat showed people tend to tain to the same shopping medium throughout the shopping
process. This implies that people who prefer to oagmbdnline, will visit physical shops less frequently.
Theoretical effects such as travelling more kilometres for a physical shop as a mwdinleatwareness

or centralisation of shops, ascognigd byMokhtarian (2004,) are explained by this relation.
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2.4.1. Research contribution
Theconceptual model as displayedrigure Ts aderivativefrom literature study as described in section
2.2.The concepts were studied by various researchers, however studies inallidongepts are little.
As a recapJable 2gives an overview of the relevance of the papers mentioned in literature study to
the concepts of interest shopping attitude, orientation preferences, consumer mobility and product
categories. Papers are ést on year of publicatiorAn overview of the main results of the selected
papersis given in attachment A.

Table2 Literature overview

0 ©

tstzgtk

@© c . ® €

o O ] o []

E 8 € 5 ©

S € 3 2 &

g & 5 8 E

Publication Sample » O O o =

Dholakia 1999 USA N=1600 X X 2

Chiang & Dholakii 2003 Rhode Island, USA N =147 X X 2

Tonn & Hemrick 2004 Tennessee, USA N=118 X x 2

Farag et al. 2007 Utrecht, The Netherlands N=1210 x X X 3

Weltevradlen 2007 The Netherlands N = 3218 X x x 3
Weltevreden & Rietbergel 2007 The Netherlands N=3074 x X 2
Diep & Sweeney 2008 Australia N =500 X 1
Weltevreden & RoteAMindali 2009 The Netherlands N = 1231 X X 2
Cao etal. 2010 Minnesota, USA N =591 X 1

Cao 2012 Minnesota, USA N =570 X 1

Davis & Hodge: 2012 USA N =16 X 1

Kimetal. 2014 USA N=1200 x 1

Zhou & Wang 2014 USA X 1
HoogendoorA_anser et al. 2015 The Netherlands N = 1231 X X 2
Bradley & Lafleur 2016 = USA N =84 X X 2

Comi & Nuzzolc 2016 Rome, ltaly N = 2347 X X 2

Lee etal. 2017 California, USA N =2000+ x 1

Rintamaki & Kirve: 2017 USA Finlandg Japan N = 2466 X X 2
Zhaietal. 2017 California, USA N =952 X X X 3

Zhen et al. 2018 Nanjing, Gina N = 1032 X X X x 4

Boxes are ticked whenever a paper was considered to include the topics in the corresponding column.
Studies including shopping attitude at least include a variable representing an expression of (dis)favour
of the activity of shoppg. Orientation preferences is indicated as included if multiple steps of the
shopping process are considered. Consumer mobility is considered in papers that describe consumer
behaviour in terms of shopping trips, often these studies are based on tuavey glata. Whenever

more than one product categories are compared, a box in the last column is ticked.

In our knowledge, y one research covers all four main concefiten et al(2018)performed a study
with the same objective as tistudy presentedn this thesis: to examine the effects eE@nmerce on
conguumer mobility, considering shopping attitude and product categories. Interestiiggy, et al.
(2018)explicitly mention an additional aim of their publicat@io perform the study for a data sample
representing Chinese consumers, as much existing literdaseibes consumer mobility for Dutch or
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to perform a comparable study on Dutch consumers.

Another three previous studies include three out of four main concepts. The data sample Zised in

et al. (2017yepresents USA citizens and theref@s quite relevant for the Dutch population, even
though the study only providessight in shopping frequency rather than consumer mobility. Farag et
al. (2007andWeltevreden (2007) both used a data sample of Dutch consumers, however both studies
were performed over ten years agbnew study as presented in this thesis provides tggdasight in
consumer mobility of the Dutch population.

2.5. Conclusion
The development of research in the field of consumer behaviour and mobility studies has resulted in a
few main concepts as focus areas in this study. Shopping attitude and orientafeEnepces relate to
consumer mobility, influenced by personal characteristics.

The concepts as introduced in this chapter relate to each other in a sequence that summarizes the line
of reasoning throughout tstudy. The causal chain, as the sequencefésred to, is fundamental in
the execution and documentation of this reseaf€igure 8/isualises the causal chain

Orientation
preferences

Personal

. Consumer mobility
characteristics

Shopping attitude

Figure8 Causal chain

Relations between concepts in the chain are hypothesized and testéiduhe? the outcome of the
literature review is visuakd as theconceptual modelThe most important relations are the effects of
shopping attitude on both orientation preferences and consumer mobility, as well as the dieett eff
of orientation preferences on consumer mobility.

The conceptual model will be prepared for statistical analysis, resulting in the operationalised model as
explained in chapte3. Hypothesized relationships were tested and described in chapter 4adfaem
verified in literature.
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3. Methodology

In order for the conceptual model to be quantifiable, data from NetherlandsMobility Panel is
selected to represent the studied concepts in a statistical analysis. In this chapter the statistical method
structural equation modelling and théetherlandsMobility Panel survey are introduced. An overview

of how the conceptual model is operationalized by means of observed variables is provided in this
chapter.

3.1.Structural equation modelling
The statistical methodsed in this thesis to estimate the impact ef@nmerce on consumer mobility
is structural equation modelling (SEM). The main purpose of SEM is to test theory. Another
characteristic of the method is that it enables the researcher to include complexpt®reelatent
variables in the analysis. Both characteristics of Skjgest that the method is suitahite approach
the problem in this thesis.

A typical procedure for a study using the structural equation modelling involves the following steps:

1. Literatue research on the topic studied

2. Create atheoretical framework in which all relationships are specified in terms of direction and
sign

3. Define latent variables and indicators to be tested, as well as control variables and dependent

variables

Design a survey retrieve the data required

Estimate the measurement model in order to verify the latent constructs

Estimate the structural model in order to verify supposed relationships between variables

7. Evaluate model fit

o g &

In this section step to 7 of the traditioml SEM methodology are explained in detailorder to
understand the data processing steps, the parag@ftiintroduces the reader with variable type

used in the modelln paragrapl3.1.2the analytical process to estimate the measurement model and
structural model are explained. The software tool that is used to perform SEM in this thesis is AMOS,
which is discussed paragraph 3.1.3

3.1.1. Variable types
Various variable typeplay a rolein structural equation modelling. The terms observed variable,
dependent variable, control variable and latent variable are often used throughout the thesis.

Observed variable

The data used in this study was gathered via an online survey. Every question answered by respondents
is an observed variable. Observed variablas take three forms in SEM: as an indicator in latent
variables, as dependent variabfethe structural modebr as control variable. In figures observed
variables are generally visualised as a rectangular.

Dependent variable
All regression coefficienis the structural model are related to the dependent variapie it a direct
or indirect effect. The dependent variable is an observed variable.

Control variable

Some data does not have an explicit role in the structural model, but is expected io effplets in
the system. Control variables are observed variables and often chasatherirespondenten terms
of demographic data and personal characteristics.
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Latent variable

A latent variable is a representation of a set of observed variablesssixge certain unobservable

variable. The observed variables captured in latent variables are called indicators. The relationship
0S06SSYy AYRAOF(G2NE |yR tFL4GSyd @FNAIoOoftSa OFy 0S5
indicator is a result ofhie score for the latent variablé. KS RS@GAI GA2y 2F | NBaLE
indicator score from the relationship between the latent variable and the indicator is referred to as the

S NNE NJ, ivicNJ¥ unigyue dor each indicator

[Tnaeaton @)
e

Latent variable

Figure9 Latent variable

3.1.2. Model estimation
The research questions apeimarilyanswered by means of statistical analysis. The theoretical model
that will be quantitatively evaluated has been proposed in chapteBefore moving over to
operationalistion of the model, this paragraph explains the statistical methods behind estimation of
the measurement model and structural modehe description of the methodology is based on the two
chapters of the booMultivariate Data Analysisy Hair et al. (2010Figure 1(helps in understanding
the two-stepSEM procedure.

Measurement LaFent

model variable
[indicator
Structural
model
'

Product class

models

Figurel0 Model estimatiormethodology
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In SEM visualng, some standard variable representation is used. Squares represent observed
variables, oval shapes represtient variables and error terms are vissadi as small circles. Relations

are represented by straight arrows with one head, bowed arrows with two heads represent correlation
between two variables. As is visualigedrigure 10the definition of latentonstructs isanalysedoy

means of the measurement model. The dependent relationships between latent constructs and other,
observed variables are estimated during the structural model phase. The next paragraphs explain the
statistical methods to perform odel estimation.

The model igpplied for different product classes. No additional modelling steps were tglahfrom
rerunningthe general model for different dependent variables.

Measurement mode/

Complex concepts can ndirectly be questioned by nmans of a survey. By evaluating covariance
between multiple observed variables an approximation Gftent variable representing a complex
construct can be performed. Latent variables can either be endogenous or exogenous in a structural
model: exogenousaviables are those variables that affect other variables without being affected
themselves, exogenous variables are those that are affected by other variables.

In the measurement model of a SEM procedure the loads of indicators on the latent variable are
estimated. Confirmatory factor analysis (CFA) is traditionally applied inlrSEddtor analysis, the

extent to which a set of observed variables is represented by the latent construct is estimated based on
variance and covariances of these variable€HA the loadings of a set of statements expected to be
represented by the same latent construct are confirmed. An additional analysisabahiity analysis,
SELINBaAaSR o6& / NRyol OKQ& | f LK @endsdflatent d08stuctsdzNB S E LIN

The analysis for the measurement model as performed in this study is different from a conventional
SEM procedure. Survey design and data generation was done before specifying the model and methods
of the study. As a result, the statistical method tlre measurement model was exploratory factor
analysis instead of confirmatory factor analysis. Instead of confirming hypothesized latent constructs,
exploratory factor analysis relevant latent constructs are revealed from the data. Two approaches are
possibleg 1) find the optimal number of factors based on Eigenvalue and 2) find a predefined number
of factors. Imparagraph.2.1the EFA in this study is explained more in detail.

Structural mode/

The structural model is estimated by means of multipigression analysis. Dependency relations
between latent constructs and observed variables are assessed by means of maximum likelihood
estimation.Different from other dependency techniques in SEM a construct can be both dependent
and independent in one meadl The total effect on the dependent variable as a result of individual
relations can be expressed Bguation2. The parametersdand Gare a quantitative expression for
direct effects between variabl¢®isthe dependent variabley represensindependent variables and

@ has the function of both independent and dependent variakbe) & and & can either be latent
variables or observed variables. The parametaiso called regression weiglatare the aitput of the
structural model in SEM analydy. multiplying the parameters the indirect effect is computed.

M

Equationl Direct effects

M
T

O 2Oz W 2w E &z 0 2o D 2o

Equation2 Total effect
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The direct effects from an independent variable to a dependent variable could be altered after adding
an additional variabli| betweenboth variables. Thdirectparameters could either be loweredvhich

is referred to as a mediator effecor altered¢ whenever sign change occurs in the parameters the
added variable has a moderator effect.

A general risk of statistical analysishis presence of spurious relationship. Relationships could be
statistically proven, however theoretically illogical. Often spuriousness is a result of multicollinearity in
predictor variables. In order to check for multicollineatyrelation between ariables in the same

level in the causal chain is evaluated.

The model in this study is characterised as recursive. Relationships are hypothesized from one variable
to another, whereas noerecursive models would entail two relationships between two coatstrin

two directions. The study is cressctional, since data from one moment in time is used for estimating

the model.

Step6 and 7 are repeated for various product categories in order to determine the applicability of the
model to a variety of produtypes.

Goodness of fit

The goodness of fit of a model describes how well a model fits the data set. The indices of goodness of
fit are different for various statistical methods. In SEM a large variety of model fit indices is available,
however four of tem are generally considered as importémt examining model fifHooperet al,

2008)

Three out of four crucial model fit indices are absolute fit indicse model fit is evakted in
comparison to a situation with no model at all. Comparative fit index (CFI) is an incremental fit index.
Incremental fit indices compare the model with a baseline model.

- Model chid lj dzt NB o .
The discrepancy between the sample and fitted covariance matrix is tested by means of model
chi square. The discrepancy is undesihethcean insignificant result on this test is aimed for:
p > 0.05
- Root mean square error of approxtion (RMSEA)
Ly wa{9! GSada GKS FAG 2F GKS Y2RSf Q& LI NI YS
covariance matrix is evaluated, taking into account the desire for a model with less parameters.
The lower the RMSEA score, the better: RMSEA < 0.08.

B Q"Q
YL YOO

Equation3 Root mean square error of approximation

- Standardied root mean square residual (SRMR)
Measures the difference between the actual covariance matrix of the sample and hygathesiz
covariance model. The index threshold for a good model is SRMR < 0.08. However, models with
many parameters and large samples will lead to lower SRMR, which should be taken into
account when interpreting this model fit index.

- Comparative fit index (CFI)
Assuming latent constructs in a model to be uncorrelated, this independent model is compared
to the sample covariance matrix. The independent model is a model in which indicators of latent
constructs are included, yet uncorrelated. CFl should be large0ti95.
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Equatiord Comparative fit index

3.1.3. AMOS software package
The technique ofSEMcan be applied by means of complex, sequential programming steps in
conventionalstatisical analysis software. Fortunately, convenient and ¢asyse software packages
are developed. IBM provides an additional package to its widely used SPSS doftSanectural
Equation Modelling AMOS.

The graphical interface allows users to direadyalise the supposed conceptual model in the form of

a path diagram. Elements in the path diagram can directly be configured with variables from a dataset.
Relations and correlations are easily constructed by drawing arrows from one element to ahother.
built-in editor for VB.NET and C# programming is included in the package. In this study, the graphical
interface was used to specify the modgy modifying the model through the graphical interface, a
program is automatically generated.

AMOS applies cemmon factor analysis to estimate the measurement mo&suared multiple
correlation of indicators indicates the share that the variance in the indicator is accounted for by the
latent construct. Thetsictural model ispproached by means of linear reggies.In this phase sample
variances and covariances, as well as regression weights and variances are estimated.

The estimations AMOS makes are based on basically all data agaégllelless of any missing values.
Estimates are calculated based on imarm likelihood models, thereafter missing values are derived.
The method is called Full Information Maximum Likelihood (FIML) and is typically used in SEM.

Other software packages available for SEM analysis are amongst others LISREL, CALIS (from SAS
Institute) and open source packages lavaan and sem (both available for Bjadiiieal interface and

the compatibility with SPSS statistical analysis software (both packages are offered via TU Delft as well)
were reason to select AMOS as the analysis tool.

3.2.0perationalisation
Concepts in the theoretical model are recagdias specific SEM variable types as described in section
3.1 Consumer mobility is the dependent variable and personal characteristics function as control
variables. Shopping attitude and aniation preferences are unobservable variables, thus approached
as latent variables in the analysis. This section describes which data fideilibdandsviobility Panel
(Mobiliteitspanel Nederland{PN)in Dutch)survey is used to quantify the conceptuatiables, which
is summarized ifigure 11
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Person'al. 1 Shopping attitude Orientation {Consumer mobility
characteristics preferences

Indicators Indlicators

Control variables Latent variable Latent variable Dependent variable

Figurell Operationalisation of variables

3.2.1. Dependent variables
The dependent variable in the model is shopping frequency. Although the interest in this research is
consumer mobilitydata availability is limited to shopping frequency as a reliable consumer mobility
measure.Shopping frequency is relevant in this research since offline purchases inevitably lead to
shopping trips and online purchases do not necessarily require any.irgyshep frequency as
dependent variable, shopping trip frequency for the phase of purchasing is approached in a reliable way.
However, by evaluating trip frequency and kilometrage also other shopping phases could be
approximated.An attempt to interpret Bopping trip frequency and kilometrage from diary data is
described irchapter5.

In the ecommerce survey respondents were asked how many times in the past three months they
bought a product, for both online and offline retail environments. Importanbte is that the highest
FNBIljdzSyOe LIS2L)X S O2dA# R aSt SO0 Aa WwWp G4AYS&A 2N Y2N
The question was asked for ten product categories. In the main model discussed in this thesis, offline
shopping frequency of all categes was summed to compute the total offline shopping frequency. The

same computation was done to determine total online shopping frequé&eyarate models were

estimated for product classes, as is elaborated upsedtion5.1. For these models, offlirend online

shopping frequency of relevant product categories were summed in order to compute the total offline
and online shopping frequency per product class.

3.2.2. Control variables
Table Jgives an overview of what control variables were considerdgtipgpers discussed in section
2.2.In this paragraph the relevance of this selection of control variables is expRéaiedant control
variables are included in the model estimation phase.
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Table3 Control variables from literature
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Dholakia 1999 x X X X X
Tonn & Hemrick 2004 x X X X X X X
Farag et al. 2007 x X X X X X X X
Weltevreden 2007 x X X X
Weltevreden & Rietbergel 2007 x X X X X
Diep & Sweeney 2008 x
Weltevreden & Rotedviindali 2009 x X X
Caoetal. 2010 x X X X X X X
Cao 2012 x X X X X X
Davis & Hogde: 2012 x X X
Zhou & Wang 2014 x X X X X X X X X
Bradley & Lafleur 2016  x X X X
Comi & Nuzzolc 2016 X X X X X
Leeetal. 2017 X X X X X X X X
Rintaméaki & Kirve: 2017 X X
Zhaietal. 2017 x X X X X X
Zhenetal. 2018 x X X X X X X X
17 15 11 9 8 8 8 6 6 3

In almost all of seventeentudiesthe demographic variables gender and age were considéieel.
majority of the selected papers considers education, employment status, income and urbanity as
relevant control variablesnterne usage wasecognigd as an important variable as well, however in

the MPN survey this information was not captured sufficiently to include in the model as well.
Household composition was found significamhist studies that handle consumer mobilitygJable

2 and Table 3). Although vehicle availability and preferences were considered byresgaushers,

no substantiated expectation concerning the effects coulddrivedfrom literature.

Seven control variables are selected for analysis in testhgender, age, education, employment,
household income, urbanity and household composition. In the following enumeration the variables
and their expected effects are explained.

- Gender
Women tend to appreciate shopping more than men do. Both in thatatien and purchase
phase women are thereferexpected to choose offline shopping channels, whereas men will
prefer online alternatives for the activity of shopping.

- Age
Young people are more open to online orientation and purchd€iag et al., 2012; Farag et
al., 2007Zhou& Wang, 2014)Also, older people are expected to vahspectsof traditional
shops more than younger people do, such as the presence of employees.
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- Education
Education is found positively related with online orientation and shopping in previeasates
The expectation for this model is that higher educated people reveal stronger preferences for
online shopping alternatives compared to lower educated people.

- Employment
People who work fulime have less time to spend on shopping. A relationship/dsn
employment and shopping attitude is expectesheciallypn utilitarian shopping value. Besides
that, online orientation and sales are positively correlated with employ(@at et al., 2012)

- Household income
The results of the research of Cao et al. (2012) and Farag et al. (2007) concerning income were
contradictory: whereas thisrmer reported more online searching and sales for higher income
households, the latter reported a negative relationship. Also, a relation between income and
shopping attitude is expected to be significantsanding money for shoppimgn be rather
stressfii for lowerincome households.

- Urbanity
Contradictory, yet significant results were found in literature regarding the urbanity level of
NBalLl2yRSyYy(aQ -chdnekey&tifeteSsano ungfmRiguBus expectation of the role
of urbanity Urbanity was rpresented in terms odlistance to nearest shop, shops per square
kilometre or inhabitants per square kilometAdthoughthe Netherlands is not characterised
by large differences in spatial attributes, urbanity levels based on the number of inhabitants per
square kilometres can be used as a measure of urbanity.

- Household composition
The composition of households is found significant in six of the selected papers. Some focus on
the number of household members or children in the household, whereas others only
distinguish single person households.

Control variables are inserted in the model as dummy variables, since the effects of categorical variables
are expected to not be linearhe considerations fateterminingthe categorisation afontrol variables
isdescribedn attachmentB.

The suggestedrelationships are tested in the structural model. Besides that, correlation between
variables in the same level in the causal chain is analysed. Correlation between control variables could
result in multicollinearit a relation between education amdnsumemobility could really exist on its

own, but could also be partly explained because age and education are possibly correlated.

3.2.3. Latent variables
The unobservable concepts in the model are approached as lateablear In this paragraph the
approach of shopping attitude and orientation preferences are discussed. The latent constructs explain
the response to various statements.

3.2.3.1Shopping attitude
Shopping attitude is defined as the appreciation of the activishopping. Two sets of statements in
the questionnaire can be used as indicators in the measurement model. Ten statements starting with
Wl 2g AYLRNIFYG Aa AG F2N é2dz GKIFG XQ IsfidRpingy RAY 3
valueswere rated on a Likert scale from 1 to 5 (1 = very unimportant; 3 = neutral; 5 = very important).
Another two statements regardirige activity of shoppingre again evaluated on a Likert scale from 1
to 5 (1 = strongly disagree; 3 = neutral; 5 = strongly agkés) of all statements included in the analysis
is to be found in attachmeri
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The only statements relevant for shopping attitude represent either hedonic or utilitarian shopping
values. Due to the distinct character of these types of shoppingsyilaeoncept of shopping attitude

is expected to be represented in two latent construdtedonic shopping value and utilitarian shopping
value. Usually in a measurement model of a SEM approach these expectations are tested with
hypothesized latent construstin this thesis a rather exploratory approach is performed to determine
valid constructs, of which the results are to be found in chapter

3.2.3.20rientation preferences
Orientation preferences questioned by means of thirteen statements, respectively. dRdspts
express to agreen a Likert scale from 1 to 5 (1 = strongly disagree; 3 = neutral; 5 = strongly agree). The
adrasSySyda Ittt adl NI ¢ AnfeketW . XIF 2MNEONJ L2 Yot dxdy Si KLAJZINJLEN:I
buy this product in a physical 8t&5 Q@ F2NJ 2 FFf Ay S LIzZNOKIF aSa> FyR SyR
YSRAdzYZ Sd3ad WX L O2YLI NS LINRBRdzOGa Ay | LKeaaiol
InternetQ ®

For answering questions on orientation medium, respondents were instructegefmin mind their

most recent purchase in a particular product category that was assigned to them. This means that
orientation preferencesi K2 dzZf R 06S AYUSNLINBGSR a W2NRASyYy Ol GA2y
OFGS3I2NEQO®

3.3.Data description
The data usetbr the analyses performed in this thesis comes from the Netherlands Mobility Panel. In
this section both the data collection instrument and the composition of the sample are described.

3.3.1. Netherlands Mobility Panel (MPN)
The dataset used as primary sourcetfis research comes from tiNetherlands Mobility Panel (MPN)
¢ a collection of households whose travel behaviour is monitored in the form of household surveys.
Besides logging all traffic movements in a period of three days, respondents fill outiarmaést on
specific topics related to mobility.

A module dedicated to-eommerce is included in the first, third and fifth wave of MPN questionnaires.
The dataset from the fifth wave includes shopping trip frequency in both the online and offline
envirorment for a variety of product categories, as well as consumer behaviour and motivation aspects.
The dataset is a valuable source to analyse consumer mobility segmented for product categories. Since
offline purchases are merely questioned in wave 5, oplinehases in comparison to offline purchases

can only be analysed cresactionally.

The dataset is well suited for providingtopdate insights in-eommerce and consumer mobility in the
Netherlands, as data has been gathered amongst Dutch housah@tk7s (wave 5). Since the dataset

is to a large extent suitable in space and time, conclusions from this research are highly valuable for
Dutch authorities in constructing transport policy regardiogpmmerce.

3.3.2. Sample composition
The ecommerce survey cmlucted in wave 5 was completed by 6745 respondents. For this research
only respondents who bought any product in either an offline or online retail setting in the past three
months were relevambjectsof study. This narrowed the dataset down 856 respondents.

3.3.2. IMissing values
Indicators that are used to estimate latent variables were unfortunately not available from all
respondents. Statements (searagraph3.2.3for a more detailed explanation) concerning shopping
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attitude were filled out by al956respondents, yet statements concerning orientation preferences are

only available from respondents who ever bought something online. This is a consequapaénf

to expose respondents only to questions relevant to th@mly 3984 of 5956 (66.8 per dgn
respondents @l answer questions concerning online shopping, as they stated to have bought any of

the productcategoriesonlinein the past three monthsAlthough all respondents answered questions
concerning shopping in general, not all response imb.¢ KS | yagSN) 2LJiA2y WR2Sa
recodedinto a missing valuéttachmentD gives an overview of the sequermiequestions as well as

the number of missing values per variable.

Missing values were handled in AMOS software by means ofduth@tion maximum likelihood (FIML).

Instead of neglecting observations with incomplete response completely (listwise deletion) or for

aSt SOGSR SadAYIFGA2ya O6LI ANBAAS RSESGAZ2Y0 2NJ O02YL
imputation), AMOS ¢oplements missing values after model estimation. The underlying assumption for

this method is that missing values are missing at random. This assumption does however not hold for

guestions concerning online shoppiidpis issue is discussed closer in sa@&i2

3.3.2.2Sample representativeness
From literature, a number of variables are acknowledged as determinants for both orientation
preferences and offline shopping attitude. Besides, some variables have a direct influence on shopping
frequency.Table 4ivesan overview of the composition of the selected sample in terms of gender, age,
income, employment, educatiprurbanity leveland household compositionThese variables are
considered in this research as control varialdssis explained paragrapt.2.2

Table4 Sample composition

Variable Mean/Frequency Valid percent Gouden Standaar2D17
Gender
2545 42.7 493
3411 57.3 50.7
Age
108 1.9 2.9
467 7.8 10.5
1074 18.0 151
1453 24.3 24.6
1517 255 25.3
970 16.3 12.8
367 6.2 8.8
Employment (hr/wk)
1608 27.2 41.6
859 14.5 6.7
1605 27.1 21.1
1841 31.2 30.6
Education
1775 29.8 315
2234 376 32.4
1940 32.6 27.1
Household income (eurc
2471 48.8 43.9
1686 33.3 28.5
911 18.0 27.4
Urbanty (inhabitants/krf)
2819 47.3 45.9*
3137 52.7 54.1*
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Household compositior

1406 23.9 17.3

1951 33.1 39.4

2112 35.9 Total children 43.3
339 5.8

78 13

The extent to which this data sample is representative for the Dutch population is examined by means
of the sacalled Gouden Standaard. This guideline is a set of measures determined by Statistics
Netherlands (CBSlescribing the demographic composition of the Dutch populafibe last column

of Table 4displayshe percentages of demographic data in the Dutch population older than 16 years
old. In the data sample used for this study, file employed (@; 12 hairs per week) people are
overrepresented, as well as medium and high educated people. Household with a yearly income below
modal and highly above modal are underrepresentethrge number of responderdsd not want to

report their household income, whidould well have been higher income househdiishe Gouden
Standaardho distinction is made betweesingle parent households and couples with child8ngle

person households are overrepresented in the MPN survey, couples are underrepreJdraed.
discrepancies of the used dataset from the Dutch population should be kept in mind when interpreting
the results fopolicymaking

3.4. Conclusion
A stepwise approach igken in order to reveal the relationships ks@mmerce and consumer
mobility. Complex, wbserved variables are estimated as latent constiagtaeasurement model
estimation. In the structural model, relationships between latent constructs and other observed
variables are estimated.

The conceptual model requires some chandee to availallity and usefulness of the data. The
operationalsed modelin Figure 1as undergone the following relevant changes:

- Consumer mobility was expressed as shopping trip frequency for both offline and online retail
environment separately.

- For online purchasgweferences for offline orientation and online orientation were captured.
For offline purchases online orientation preferences are included, however offline orientation
preferences lack from the data.

As explained iparagraplB.1.2 EFA is performed imder to specify the factors representing the latent
constructs shopping attitude and orientation preferences. In chaptigis analysis is discussed as the
measurement model.

The data limits this model to estimating relations between shopping attituigatation preferences

and shopping frequency. tihapter 5an attempt to estimate mobility measures, such as shopping trip
frequency and kilometrage is described. Additional data was selected, as will be presented in chapter 5
as well.
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4. Results of structural equation modelling analysis

In a data analysis hypothesized relations between theoretical concepts are studied by means of an
actual data set. This thesis describes a structural equation hmgdéSEM) approach to analyse the
statistical relations between shopping value, orientation preferences and shopping frequency. In
chapter3 the method, MPN data set and operationalised model are explained. This chapter describes
the resultsfor analysisof the total shopping frequency in twaieps:the measurement modehnd
structural model First, the goodness #f of this main model is examined.

4.1.Goodness of fit
The goodness of fit of the models is measured by four model fit indices as introdpasagirapts.1.2
After presenting the indices rable 5the goodness of fit of the main model is evaluated.

Table5 Model fit indices

Index Threshold Measurement Structural model Structural model with
model control variables
Chiuarde 6128.510 8676.273 8971.978
p-value > 0.05
CFl >0.95
RMSEA < 0.08 0.075 0.048
SRMR < 0.08 0.0447 0.0403 0.0290

¢tKS AYRAOSa 27 (KS R¥re BoSsid@led gavd §sAttey dreysRallgr thiaa t
commonly accepted thresholds. Given the models parameters, the hypothesized covariance matrix
does not differ much from the actual covariance matrix of the sample, as SRMR indicates. Tdfé trade
between model fit and parsimony is assessed by the REt®EAand evaluated as just sufficient.

The mode @hi Squared value should be larger than 0.08tinthe nulthypothesis that the sample
covariance matrix does not significardiffer from the fitted covariance matrix. Avalue of 0.000
confirms he nulthypothesis, which could indicate a bad model fit. Nevertheless, debates are going on
whether this model fit index is a good indicator since in large data samples (N > 400athe will

most likely be smaller than 0.05. The data sample usedisntliesis includes 5956 respondents,
suggesting that the sample size is the reason for this score.

Comparative fit index of 0.905 means that the model with latent constructsde.tpercent different

from the independent model. An index of 0.905ligtle too low in comparison to the threshold of 0.95.

The final model is compared with the measurement model to investigate the origin of the low index and
potential options to improve the goodness of Tidble Seports the comparison between these mdgle

The measurement model has a lower CFI value, which suggests that the problem originates from the
measurement model. A problem in the measurement model could in the traditional SEM approach be
fixed by changing the composition of indicators on latenstacts. However, since in this study the
measurement model is approached by means of exploratory factor analysis rather than confirmatory
factor analysis, the measurement model already is to be considered as optimal.

Overall, the model is consideredfiintly fitting the data seeven though the data was not generated
for the purpose of this research specificdltythe next sections the results of the anedyare discussed.
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4.2.Measurement model
In this section the first quantitative modelling s@fpSEM is described. Three latent constructs were
recognigd ¢ hedonic shopping value, offline orientation preference and online orientation preference.
Factor loads of observed variables in the form of statements about shopping in general and orientation
for online purchases are displayed in tables.

4.2.1. Exploratory factor analysis
Usually in SEM the measurement model is determined by means of confirmatory factor analysis. The
procedure is as follows: from theory a latent variable@gnied and constructedrom observable
variables. A survey is designed in order to retrieve the required observable variables, which are then
tested on their covariance within the latent construct.

In this research however, the survey was designed and conducted before theeneast model was
constructed. Therefore, the measurement model is estimated by means of exploratory factor analysis.
Statements selected from the survey to be analysed in the factor analysis are listed in attd&€hment

According to the conceptual mod#ige latent variables shopping attitude and orientation preferences
were expected to be revealed from the analysis. Shopping attitude was expected to appear in two
separate latent variables: hedonic shopping value and utilitarian shopping value. Orientation
preferences are expected to appear in a single variable measuring the willingnedsteraséfor the
purpose of orientation for online purchases.

The exploratory factor analysis resulted in three latent variables. Paragapldescribes the laten
variables by means of AMOS resudisice only relevant statements are included in the AMOS results,
the loadsslightly differ from EFA results from SPSS analymgesults from SPSS analyaisbe found

in attachment E

4.2.2. Confirmatory factor analysis
InTable §Table 7andTable &he observed variables loading on the latent constructs hedonic shopping
value, offline orientation and online orientation, respectively, lmted Statements that were not
assigned to any construct, but are expectedadwenha significant relationship with shopping frequency
are listed inTable 9

Table6 Latent construct Hedonic shopping value

Indicator Description Response Load
WB1 How important is it for you that shopping Likert sale 5 (1 = very 0.643
enjoyable? unimportant; 5 = very important)

WB3 How important is it for you that shopping giv Likert scale b (1 = very 0.679
a break from your daily routine? unimportant; 5 = very important)

WB4 How important is it for you to shop wit Likert scale b (1 = very 0.726
friends? unimportant; 5 = very important)

WB6 How important is it for you that the shoppir Likert scale & (1 = very 0.564
environment is enjoyable? unimportant; 5 = very important)

WB8 How important is it for you thatopyr family Likert scale b (1 = very 0.634
likes to join shopping? unimportant; 5 = very important)

WS2 Shopping is an outing to me Likert scale -b (1 = completely 0.731

disagree; 5 = completely agree)
WS3 Shopping is a way to spend time with frier Likert scale -6 (1 = completely 0.722
and family disagree; 5 = completely agree)
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Table7 Latent construct Offline orientation preference

Indicator
WI9

WI10

Wil1

Description

Before | buy this product through theternet,
| like to have seen the product in a shop
Before | buy this product through theternet,
I like to go to a shop for advice

Before | buy this product through theternet,
| compare products in a physical shop

Table8 Latent construct Online orientation preferenc

Indicator
Wil

WI2

WI3

wi4

WI6

WI7

wI8

WI12

Description

Before | buy this product in a physical sho
find ideas through thelnternet for new
products to buy

Before | buy this product in apsical shop,

search for product information through th
Internet

Before | buy this product in a physical sho
view reviews of other users or experts throu
the Internet

Before | buy this product in a physical sho
compare prices through theternetat various
vendors

Before | buy this product through tHaternet,

| search for product information through tr
Internet

Before | buy this product through tteternet,

| view reviews of other users or pexts

through thelnternet

Before | buy this product through tteternet,

| compare prices through thénternet at

various vendors

Before | buy this product through tteternet,

| compare products through tHaternet

Response

Likert scale 6 (1 = completely
disagree; 5 = completely agree)
Likert scale 6 (1 = completely
disagree; 5 = completehgree)
Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Response
Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Likat scale 15 (1 = completely
disagree; 5 = completely agree)

Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Likert scale 6 (1 = completely
disagree; 5 =ampletely agree)

Likert scale 6 (1 = completely
disagree; 5 = completely agree)

Load
0.886

0.799

0.719

Load
0.579

0.831

0.817

0.7&8

0.751

0.781

0.772

0.8®™

The observed variables Trable 9did not show enough covariance be captured in a single latent
construct. Although the statements all express utilitarian values, the intended utilitarian goals (time
saving, price incentive, effort saving) differ too much to be considered as defining an overarching
shopping attitude.

Table9 Other relevant statements

Indicator Description Response
WB5 How important is it for you that shopping tak Likert scale % (1 = very
as little time as possible? unimportant; 5 = very important)
WB9 How important is itfor you to have contac Likert scale & (1 = very
with shop employees? unimportant; 5 = very important)
WB10 How important is it for you to be able to bt Likert scale b (1 = very
products fast and easy? unimportant; 5 = very important)
WB11 How impotant is it for you to be able tc Likert scale b (1 = very

compare price and quality of products easily unimportant; 5 = very important)
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Figure 13s a visualisation of the operationalised maafadr factor analysjsn which shopping attitude

is spli in the latent construct hedonic shopping value and fadividual relevanbbserved variables.
Orientation preferences are modelled in the two latent constructs online and offline orientation. The
model contains three types of relations between the maoncepts: direct effestfrom shopping
attitude and orientation preferences to shopping frequency, as welirest effects between the two

exogeneous variable€ 2 NJ 6§ KS FA3dzNBQa

NAGeZ 2yte G(KS

displayed. Thgrey arrows in the figureepresent relations of either of the three typd&3otted arrows
represent the relationships between control variables and other variables in the model.

The latent constructs and selectautividual shopping valustatements areused in the structural
model to study the relationship betweeahopping value, orientation preferencasd the dependent

variable shopping frequency.

Importance of
the presence of
employees

Online

orientation
Importance of being

able to compare
prices easily

Control Hedonic

variables

shopping value

Importance of being
able to

buy fast and easy

Offline

orientation
Importance of

shopping taking
little time

Figurel3 Operationalised modelter factor analysis
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4.3. Structural model
Thesecond quantitative modelling step of SEM is described in this section. The relationships between
the latent constructs, dependent variables and control variables are tested by means of linear
regression. Resultd the overall structural model includingndrol variablesare explained stepvise
and displayed in tables.

4.3.1. Offlineand online shopping frequency
In previous literature, the aim of consumer mobility studies is to find evidence for any of the four
mobility effectsof e-commerce described byMokhtarian (2004) substitution, complementarity,
modification or neutraty. Although from this study such a statement on the effectsairamerce on
consumer mobility can not be given, the relation between offline shopping frequency and online
shopping frequency could be evaluated by means of the correlation between botheatbsariables.

The correlation between the number of purchasesleoffline and online in a period of three months
show a correlation of 0.070. This positive correlation between the two implies that a person who
frequently shops in an offline retail eronment is likely to shop more frequently in an online retail
environment as wélSnce the correlation coefficient is rather lowetkffectin this models very weak.

In previous research a positive relationship was found as well, although theseqaatersd a causal
structure between offline and online shopping frequefgo et al., 2010; Farag et al., 2007; Zhou &
Wang, 2014)

As offline and online shopping frequency are hardly relatetino causalitgan be proven from the
model in this analysi®oth dependent variables should be evaluated separately in the structural model.
Both variables can be related differently with other variables in the model.

4.3.2. Shopping value and orientation preferences
The comrepts shopping value and orientation preferences are of main focus in this thesis. In this
parapraphthe relations describing the impact of these variables are presehiest,.the direct effects
from shopping value and orientation preferences on shopip@ggiencyare describedAn addition to
existing literature is the direct effect from shopping value on orientation preferences, as well as the
indirect effect on shopping frequency resulting from that.

In this step of the data analysis relasamne estmated based omariances andovariancsof the latent
and observed variables in the structural mod8tandardied regression coefficients are an
interpretation of these values, expressing the relations on a neutral scale.

Direct effects on shopping fragncy
Significant relationdescribing a direct effedf the conceptshopping valuandorientation
preferences orshopping frequency are presentadlable 1GandTable 11

Tablel0 Significant direct relations between shoppialyi®@ and shopping frequency

From To Stand. Reg p-value
Coeff.
Hedonicshopping value A Offline shopping frequency 0.095 <0.001
Hedonicshopping value A Online shopping frequency 0.074 <0.001
Presence of employees A Offline shopping frequency 0.048 <0001
Presence of employees A Online shopping frequency -0.027 0.048
Compare prices easily A Offline shopping frequency 0.03% 0.012
Buy fast and easy A Offline shopping frequency 0.034 0.014
Buy fast and easy A Online shopping frequency 0.040 0.0(8
Timeconsciousness A Offline shopping frequency -0.081 <0.001
Timeconsciousness A Online shopping frequency 0.063 <0.001
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Both hedonic shopping value and utilitarian shopping value have a direct effect on shopping frequency.
People who express a higher appiaion of hedonic shopping value, shop more frequently in an offline
retail setting.Other scholars found similar resul@Gao et al., 2010; Farag et 2D07; Lee et al., 2017)

Three out of four utilitarian valuescontact with shop employees, being able to compare prices easily
and being able to buy products fast and easppear to be reasons for consumers to visit physical
shops as well.

A relativey strong relation is found significant for hedonic shopping ¥ahanline shopping frequency

as well Consumers who adhere to hedonic shopping value tend to purchase more in both purchasing
channels, albeit toraevenlarger extent irthe offline retailenvironment.This finding is in line witbhai

et al. (2017) however contrary to what other researchers fo@ho et al., 2010; Lee et al., 2017;
Weltevreden & Rietbergen, 2007The utilitarian shopping value of being able to products fast and

easy explains for both shopping frequencies too.

¢CKS FLIINBOALFGAZ2Y 2F G(KS aK2L) SYLX 28SSaQ LINBaSyoO
frequency, although the relationship is not convincingly significantnféraetis usedess for shopping
by people who highly appreciate the presence of shop employees.

No significant relation was found between the value of comparing prices easily and shopping frequency,
meaning that people who highly value the ability to compare pricglyda not show distinct behaviour
from people who do not.

The utilitarian valuelescribing the importance of shopping taking as little time as possible (from now
2y NI T S NiNEOR yiz20is r2ksidith shopping frequenaya different manne The value

is negatively associated with offline shopping frequency and positively associated with online shopping
frequency. People who highly value time in the context of shopping buy less frequently offline and more
frequently online. These findingspport the theory on the substitution effect oftemmerce

Tablell Significant direct relations between orientation preferences and shopping frequency

From To Stand. Reg p-value
Coeff.
Offlineorientation preference A Online slopping frequency -0.079 <0.001
Onlineorientation preference A Offline shopping frequency 0.056 <0.001
Onlineorientation preference A Online shopping frequency 0.094 <0.001

The relations describeich Table 11shouldbe interpreted with caution. As rpense for statements
loading on the constructs offline orientation preference and online orientation preference is only
available for people who bought something online in the past three months, offline shoppers are
underrepresented.

A negative relationdiween the preference for offline orientation for online shopping purchases and
online shopping frequency resulted from data. People who prefer to orientate in shops before buying
any product online, tend to buy less frequently online. No significaniorelas found between offline
orientation preferences and offline shopping frequefarythe total sum of purchasgbowever.

Both offline and online frequency can partly be explained by online orientation preferences. A positive
relation between the prefrence for online orientation and both shopping frequencies could be
interpreted as: people who prefer to orientate online are likely to shop more frequently in both an
offline and online retail environment.
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The findings for relationships between orientati preferences and shopping frequency support
previous findings of various scholé@=o, 2012; Cao et al., 2010; Farag et al., 2007; Zhai et al., 2017)

Indlirect effect on shopping frequency

The relations as listeid Table 10and Table 11lhave been studied before. Although thatsements
representing utilitarian shopping value were not literally questioned in previous research, hedonic
shopping value and the orientation phase are.

New in this analysis is the examination of relationships between shopping valatflimedand onlie
orientation preferencesin Table 12 significant relations between shopping value and orientation
preferences are presentetbllowed by a description of the resulgjain, the precaution of interpreting
the relationsin Table 12correctly holds. Thaetatements loading on online and offline orientation
preference were not evaluated by people who only bought offline in the past three months.

Tablel?2 Significant direct relations between shopping vahgorientation preferences

From To Stand. Reg p-value
Coeff.
Hedonicshopping value A Offlineorientation preference 0.149 <0.001
Hedonicshopping value A  Onlineorientation preference 0.075 <0.001
Presence of employees A  Offlineorientation preference 0.170 <0.001
Compare pces easily A  Offlineorientation preference 0.101 <0.001
Compare prices easily A  Onlineorientation preference 0.1% <0.001
Buy fast and easy A Offlineorientation preference -0.070 <0.001
Buy fast and easy A Onlineorientation preference 0.074 <0.001

The preference for orientating offline for online purchases, as well as the preference for orientating
online for online purchases can be explained by the appreciation of hedonic shopping value. This is an
interpretation of the positive relationships frohedonic shopping value to offline and online orientation
preferences. People who like the activity of shopping terabpreciate offline orientation more than
people who donot. Also online orientation is more appreciated by people who like the aativity
shopping, albeit to a lesser extei.similar positive effect was found Weltevreden & Rietbergen

(2007) and Zhen et al. (2018)

From respondent&/ho bought anything online in the past three months, those who value the presence
of shop employees highly, prefer to orientatiéline. No significant relation was found between the
value concerning the presence of shop employees and online orienta¢ifamences.

People who highly appreciate the utilitarian value of being able to compare prices easily, express strong
preferences for offline and online orientation. The relationship between this value and online
orientation preferences is stronger, inding that theInternet is a much relevant medium for
orientation purposes.

For the purpose of buying goods fast and easy, people prefer to orientate online rather than offline. The
negative relationship with offline shopping frequency and the positiagarship with online shopping
frequencysupport the theory of substitution. As these relatiogisiforce each otheg people who find

it important that products can be bought fast and easy clearly reveal a preference for the online medium
in the prepurchase phase. Consequently, these people are not likely to performfartopentation,
whereas they might have done so wheooenmerce did not provide them with an online alternative

Nevertheless, shoppers who highly value time in the context of shoppprgss no preference for
either medium in the orientation phase. The relationships between this utilitarian shopping value and
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shopping frequency turned out to be insignificant, which could be interpreted as a lack of interest in
orientation forpeople vho shop timeconsciously.

Therelatiors betweenshopping value and orientation preferences are relatively strong compared to
the valuesTable 1(andTable 11Theimpact on consumer mobility however can only be assessed from
indirect effects, which can lmalculated as theum ofproducts of the relation between shopping value

and orientation preferences and the relation between orientation preferences and shopping frequency
(seeEquation 2 in paragrapB.1.2. In Table 13the directeffects from shoppingalue on shopping
frequency are compared against indirect effeamisl the summedeffectsfor each shopping valué
calcuhtion matrix explaining the derivation of indirect and summed effects is provided in attachment
G.

Tablel3 Direct, indirect andummedeffectsfrom shopping valuen shopping frequency

From To Direct Indirect  Summed

effects effects effects
Hedonic shopping value A Offlineshopping frequency 0.095 0.004 0.099
Hedonic shopping value A Online shopping frequency 0.074 -0.005 0.069
Presence of employees A Offline shopping frequency 0.048 0.048
Presence of employees A Online shopping frequency -0.027 -0.006 -0.033
Compare prices easily A Offline shopping frequency 0.035 0.011 0.046
Compare prices easily A Onlineshopping frequency 0.029 0.029
Buy fast and easy A Offline shopping frequency 0.034 0.006 0.040
Buy fast and easy A Online shopping frequency 0.040 0.010 0.050
Timeconsciousness A Offline shopping frequency -0.081 -0.081
Timeconsciousness A Onlineshopping frequency 0.053 0.053

Sincesomerelations between shopping values and offline or online shopping frequency were not
proven significant, no indirect effect can be calculated for thekdions. Similar, a direct effect from
WO2YLI NBAaANA OSEa2 SRYfAYyS &aK2LIWLWAYy3I FNBljdzSyoe Aa
calculated. Summing the direct and indirect effect results in the total effect of the variables representing
shopping value on théependent variables offline and online shoypfrequency.

The indirect effects of shopping value via orientation preferences to shopping frequency are in general
smaller than the direct effects. All indirect effects had the same sign as the corresponding direct effect,
despite the effect of hedonishopping value on online shopping frequeriy.the effect of hedonic
shopping value on offline orientation preference is twice as strong as on online orientation preference,
the negative regression coefficient from offline orientation preferemtenline shopping frequency

was stronger represented in the indirect effect.

The ndirect effects are calculated from relationships that were found highly signjfichich resulted
in highly significant indirect effects as vwellhereasequivalent direct effes in some cases were found
less convincingly significant.

Ultimately, the indirect effectstrengthenedlirect effects up t@1 percent (in the relationship between

the value of comparing prices easily and offline shopping frequency). When comparsagthed
effects on shopping frequency with the direct effects from both shopping value and orientation
preferencegseeTable 10Table 1landTable 13 the orderof magnitude of the regression coefficients

is rather equal.

4.3.3. Control variables
The effects bateen main concepts are controlled for by seven demographic varigbkgnificant
relationship between a control variable and any other variable should be interpreted as an effect in the
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data that occurs despite other existing relations between the fonestdial conceptsThe control

variables are included in the model in the form of dummy variables, as is explained inZ&8&ction

Table % significant relationships are listéthe relations are discussed per control variable.

Tablel4 Control variable effec{p-value between brackets)

Hedonic shopping

value

Gender (reference male)

Female

18to0 24 -0.063
(0.568 (0.889  (0.030
2510 34
(0.109 (0.112 (0.41)
35t049 -0.135
(0.003 (0.074 (0.660
50to 64 -0.156
(<0.00) (0.564 (0.222
65to 74 -0.207
(<0.00) (0.279 (0.739
75+ -0.175
(<0.00) (0.289 (0.657)
Education (reference level low)
Medium  -0.046
(0.007 (0.069 (0.132
High -0.125 0.080 -0.49
(<0.00) (<0.001) (0.009
Employment (reference 0 hours per week)
Oto12 -0.032
(0.037) (0.868) (0.469)
12to 35 0.078
(0.662) (0.046) (0.203)
35 or more 0.107
(0.622) (0.016) (0.112)
Incomre (reference lower than average)
1-2x average
(0.099 (0.079 (0.539
> 2X average
(0.062 (0.482 (0.122
Urbanity feference norurban)
Urban -0.067 -0.045
(<0.001) (0.926) (<0.001)
Household composition (reference couple)
Single -0.051
(0.003 (0.172 (0.190
Single + kid¢  -0.038 0.037
(0.019 (0.020 (0.080
Couple + kids  0.041
(0.025 (0.965 (0.092

0.286

Timeconsciousness

-0.160

Presence of
employees

0.074

Buy fast and easy

-0.069

(<0.001) (<0.001) (<0.001) (<0.001)
Age (reference 16 to 17)

(0.407)
(0.869
(0.796
-0.097
(0.030
-0.159
(<0.002
-0.102
(<0.00)
0.035
(0.032
0.0
(0.028

-0.040
(0.007)

(0.329)

(0.544)

(0.909

(0.076

(0.560)

(0.062

(0.932

-0.038
(0.033
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Compare prices

easily

(0.074)

(0.719)
(0.649
(0.299
(0.556
(0.337)

(0.124

(0.349

(0.136

(0.144)
-0.066
(<0.001)
-0.064
(0.002)

-0.038
(0.048

(0.069

(0.291)

(0.133
-0.040
(0.009
-0.041
(0.023

Offline orientation

preference

(0.659)

(0.317)
(0.734
(0.544
(0.798
(0.142
(0.581)
(0.34

-0.068
(<0.00)

(0.975)
0.055
(0.017)
0.048

(<0.001)

0.172
-0.057
(0.002
(0.863)

-0.084
(<0.00)

(0.08)

(0.056

Online orientation

preference

-0.106
(<0.001)
(0.889
(0.310
(0.379
(0.223
(0.382

(0.613

(0.599

(0.659

(0.610)
(0.745)

(0.416)

(0.455

0.714

(0.155)

(0.07)
(0.584

(0.857)

Offline shopping

frequency

0.094
(<0.001)

0.057
(0.042
0.209
(<0.003
0.22
(<0.003
0.173
(<0.003
0.161
(<0.001)
0.082
(0.002

0.0
(<0.003

0.169
(<0.003

(0.941)
0.035
(0.045)

(0.173)

(0.169

(0.199)

(0.210)

(0.884
(0.112

(0.156

Onlne shopping

frequency

(0.082)

(0.974
0.103
(0.009
0.111
(0.009

(0.323

(0.093
-0.051
(0.050

0.052
(<0.00)
0.100
(<0.00)

(0.883)
(0.350)

(0.196)

(0.194
0. 89
(<0.00)

0.037
(0.003)

(0.069
0.042
(0.003
0.068
(<0.00)



As the stereotypical idea implies, gender has significant effects in explaining shopping frequency. A
positive relationship between gender and hedonic shopping value shows that women appreciate the
activity of shopping more than men do. On tdghat, time is not that much of the concern related to
shopping for women, given the negative relationship with the utilitarian shopping value of being able to
purchase goods fast and easy and the value representingcimsziousness. The negative riglaship
between gender and online orientation preferences indicates the disfavour of women to use the
Internetas the orientation medium for online purchases. Also, women tend to shop more frequently in
an offline setting, although this effect is not extie No relationship between gender and offline
orientation was found.

For the control variable aghe relations that were found are clearly not lineaour variables of the
structural model are affected by agall revealing a rather curved graph ($&gure 14. In all four
relations the pivot point lies around 75 years old.

Shopping value as represented by the latent construct hedonic shopping value aathithef being
able tocompare prices fast and easy show negative coefficients coming withi@ageer people value
shopping as an activity higher on the hedonic scale, but also value efficiency more than older people do.

Shopping frequency for the online and offline retail environment show peaks around the age of 25 to
49. For offline sales, theeference group is not representative, as all other age categories have higher
coefficients for this variable. This could be due to the fact that the reference group usually does not
shop for the whole household, but just for themselves. Online shoppiggeiney however is well
represented by the reference group as three out of six other age groups show no significantly different
relation with online shopping frequendhis result igery interesting for developing strategies to either
promote or reduce oline shopping.

Contradictory to what was expected, the presence of employees waggndtcantlywalued higher by
elderly peopleThe significant relation that was found for the age group 18 to 24 could be a result of
specific product categories. paragraph 5.1.2his will be discussefdrther.

0.25
0.2
0.15
0.1
0.05
0,05 18 to 24 25 to 34 35 to 49 S0 to 64 65 to 74 75+

-0.1

Regression coefficient

-0,15

-0,2
-0,25

=== Hedonic shopping value Compare prices fast and easy

Offline shopping frequency Online shopping frequency

Figureld Age effects (reference 16 to 17)

The regression coefficients describing relations between high education level and the concepts in the
structural model are relativelyigh Higher educated people dislike shopping relative to their lower
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educated peers and value time and fastness more. Neverthekessg direct effects on shopping
frequencyfor both online and offline shoppirage not in line with these shopping value apjmgons
Higher educated people show distinct behaviour from the main mtued could be considered as a
distinct target group for policy making.

Employment rate has a highly positive relation with the utilitarian value that the activity of shopping
should take less time. People who work a lot would rather not spend their time on shopping. The effects
on shopping frequency however were not proven convincingly significant.

Also higher incomes are acquainted with more online oriented shopping beh&&opte with a higher
household income disfavour offline orientation for online purchases, as the negative relationship
between household income and orientation preferences implies. The positive effect on online shopping
frequency emphasizes their preferenfor the online sales channel.

The impact of urbanity level on consumer behaviour throughout the shopping process is rather small: a
relatively low negative regression coefficient was found between urbanisation level and online shopping
frequency. The hiter the urbanisation level of the residential area, the less online purchases a
consumer does. People living in urbanised regions appreciate the activity of shopping a little less than
people living outside of cities, as well as the presence of shop exapldihis could be an effect of high
density of shops in urbanised regions to which they got used, however these speculations are beyond
the scope of this study.

The dummy variables representing household composition distinguish singles from couples and
h2dzi SK2f Ra 6A0GK OKAfRNBY FNRBY K2dzaSK2f Ra ¢AGK?2dzi
shopping and orientating offline, as is represented by the negative relationship on hedonic shopping
value and offline orientation preferences. Households wftiidren appear to score higher on the

hedonic scale, however this could be due to the fact that some statements in this latent construct
concern family situations. The presence of children in a household also affects the appreciation of the
value of beig able to compare prices in a negative waguseholds with children more frequently

bought goods online than households without children.

The results iMable 10 toTable 13 were generated simultaneously from the model inclutiegnain
concepts andontrol variables. A preliminary model including merely the main concepts shopping value,
orientation preferences and shopping frequency revealed significant relationships between main
concepts that became insignificant after adding control varialiégreassome effects on the main
concepts can be completely explained by control variables, in other relations the main ceroepts

as a moderatog for example: an effect from a control variable on shopping frequency can be explained
via orientation preference The results for the preliminary model are to be found in attachkiéltie

effects inTable 10on online shopping frequenayere found weaker and less convincingly significant in
the full modek emphasizing the significant explanatory role of configbbles in this part of the causal
chain. Only the importance of being able to buy goods fast and easy was not at all affected by control
variables. Regression coefficients listedahle 13 were proven more convincingly significant, where
utilitarian stopping value statement effects became weaker and hedonic shopping value effects got
somewhat stronger.

4.4. Conclusin
The modehs presented in this thesis is accepted to fit the data set sufficiastiyodel fit indices were
found within acceptablghreshold (see Table b Three latent constructs represent the complex
concepts of shopping attitude and orientation preferences, complemented by four individual variables.
Significant relations between latent constructs and other observed variables were fouhd i
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structural modelThe main results are summarizegparagraphd.4.1, a number of reflective comments
are given irparagraph 4.4.2

4.4.1. Main results
Both direct effects from shopping value and orientation preferennehopping frequency, as well as
indirect effects result from data analysis. In summary, the following outcomes were proven:

- Shopping frequency can be explained from shopping attitude as a direct effect, as well as an
indirect effect via orientation preferences.

- Hedonic shopping value hasstronger effect on consumer behaviour than utilitarian shopping
value.Hedonic shopping value is related to the offline shopping process, whereas utilitarian
shopping valugrimarilyis associated with online shoppig@oth purchasing and orientation.

- Utilitarian shopping value was represented by various statemesfsecially fopbrientation
preferencesdifferent effectswere revealedor various utilitarian shopping value statements
People who appreciate the ability to compare prices easily vaieetation options highly,
whereas timeD2 Yy 8 OA2dzd &aK2LILISNBE RARY QUG SELINB&aa | ye
results gives reason to study these utilitarian shopping values more closely in future research.

- The effects from shopping value on oreidn preferences are stronger than the direct effects
from shopping value and orientation preferences on shopping frequency. The indirect effects
from shopping value on shopping frequency are however lower than the direct effénets
indirect effects acount for up to 31 per cent of trmummedeffects.

- Based on demographic data, three personal characteristiceaogni®d as explanatory for
consumer behaviour in the model. Various age classes reveal different effects for shopping
attitude and shoppinfrequency. On top of that, women and higher educated people revealed
distinct behaviour from other respondents in the sample.

4.4.2. Interpretation of results
In thisparagraphan evaluation of results is provided. The sampleisngienerabability for the Duth
population is evaluated, followed by an interpretation of the content of results.

- The results as presented in this chapter based on the survey response of 5956 respondents
who ever bought any product in the past three mongteither offline or onlie. People who
shop less frequently are excluded from analysis.

- Not all variables in the model were available from all respondents. Data that was available for
all respondents were the statements on shopping value and shopping frequency for online and
offline retail. The statements on orientation preferences were only available for people who
used the Internet for buying at least one product in the past three months.stracturally
missing information ishandle by means of Full Information Maximum Likebd,
complementing missing values based on the availablecdhias the orientation preferences
of online shoppers. This means that the orientation preferences of the merely offline buying
consumer are not represented in this stueshereas their oriention preferences for offline
purchases are relevant as well in explaining consumer mobility

The criteria on which the sample is selected has the consequence that the results in this chapter are
only generatiable for people who shop at least once evemeé months. All results related to
orientation preferences strictly only apply for online shoppessthese results are based on their
response to the MPN survey.

The composition of the respondent group is slightly different from the composition dbutwh
population especiallyconcerning the control variables employment, income and household
composition.The differences are not important for the interpretation of results on individual level,
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however there are consequences for gensairai the resultsfor the Dutch populationThe overall
consumer mobility effects for the Dutch population can be estimated by segregating the results in this
analysis on demographics in order to calculate the weighed sum according to the composition of the
Dutch populatio.

For the substantive interpretation of the results as presented in this chapter, the following issues should
be considered:

- The estimation of effects on shopping frequency are based on the reported number of
purchases istore and online in a period ohree months. The answer options to these
questions require explanation:K S Y I EA YdzY FNBIljdzSyde | NBaLRyRS
Y2NBQ®d ¢KAA LIKNFasS AYYSRAIFIGSte@ NrAasSa GKS |jdzS
GKS 20KSN) 2YI6Aa@yaAli KBEWESAY I | yFobdomhedpiodugtdzY 6 S NJ
categories the expected shopping frequency in three months certainly is higher thafofive
example concerning food and groceriégere the integer number gfurchases made online
and offline included in the model rather than a maximum of five, dffects on shopping
frequency are expected to be stronger, however signifiearan be affected todlhe effects
on orientation preferences are the only regression weights that are notedfbgtthis issue.

- The statements on which the latent construct hedonic shopping value loads mainly dbscribe
activity of shopping. Shopping environment and thenefit of possessing the product
purchased are relevant aspects of hedonic shopping @alueesl] however these aspectge
not represented in the statements in the MPN survey. The latent construct hedonic shopping
value can therefor only be interpreted as the extent to which one experiences enjoyment from
the activity of shopping. Since that®ments are much focussed on shopping with family, it is
no surprise that single person households evaluate hedonic shopping value lower than couples.

- The construct offline orientation only loads on statements concerning purchases made via the
Internet, thus the construct represents offline orientation for online purchas@#fline
orientation for offline purchases is not questioned in the survey.

In the next chapter the main model as described in this chapter is applied for three mladisesn
orderto examine whether consumer behaviour is different for these categdifeedata analysign

this chaptermprovides insight in the relationships between shopping value, orientation preferences and
shopping frequency; thereby focussing on consumer behavather than consumer mobility. The
impact of these relations on consumer mobility is likely to show different paramékerapplication

of the model for consumer mobility is further discussed in chdpter
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5. Indepth analyses

In the previous chapteéhe concepts shopping value and orientation preferences are found to be useful
for explaining offline and online shopping frequency. dtfects of the main concepts and control
variables on thasum of purchases fahe offline and online shopping mediunerg examined. In this
chapter the relations are rexamined by idepth analyses on the applicability for two additional
purposes.

The first purpose is segregation on product @assonsumer behaviour in terms of buying offline or
offline is expected tbe different for various product classes, as is described in s@c8olm the first
section of this chaptean appropriate product classification is constructed, after which the model as
presented in chaptet was rerun for the three classes.

The second Hiepth analysis is aimed on investigating the applicability of the model for other consumer
mobility measures. Shopping value and orientation preferences were found significant for explaining
shopping fregency, in sectiorb.2 the model was rerun with the number of shopping trips and
kilometrage as dependent variables.

5.1.Product classification
The effects of @ommerce on consumer mobility is expected to be different amongst product classes.
In this section grduct categories are classified as search goods, experience goods or commodity goods
¢ based on the shopping medium uded purchasngthese products. Then, the model as described in
previous sections is applied to each product class. Results are ptekergeas well.

5.1.1. Classification
The MPMNsurvey includes ten product categories distinguished by several characteristics. Products differ
by size, shape, weight, texture, purpose, frequency of use and so on. Another characteristic relevant for
e-commerce ishe extent to which products can be judged on a distance.

Respondents were asked through what shopping medium they purchased products from each category
in the past three monthg online, offline or both. Results were plotted Figure 15in terms of
percentages of reported shopping medium.
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Three product classes with theoretically comparable characteristics are distinguished. The classification
is in line with classifications as delsed byPeterson et al1997)

- Search goods
For providing sufficient information on search goods for a consumer to buy the product, the
Internet offers an equivalent alternative to a physical shop. A physical shop has no benefits
over an onlineshop for this type of products, as théarmation provided is the same through
both shopping media.
The bar charts ifigure 15how a high percentage of online sales for search goods. Product
categories that are assigned to the product class of search goods are: books, music, movies and
gamesand consumer electronics (such as television, mobile phone, vacuum cleaner).

- Experience goods
When purchasing experience goods, consumers require additional information from what can
be read and seen on screen. By means of trying and sensing the pradwzisplete
judgement can be generated in order to choose whether or not to buy the product.
InFigure 15 relatively large share of purchases is performed offline, however a relevant share
is purchased online. These products are widely offered throwghtiérnetwith flexible return
policies. Product categories from the MPN survey considered as search goods are: shoes,
clothing and accessories; sports and hobby goods and toys.

- Commodity goods
In consumer goods, the term commodity goods can be intergragebasic items to fulfil life
needs. Products are generally available at relatively low cost and are frequently bought
compared to other product classes.
Commaodity goods amaostlybought offline, as can lrecognied from the bar charts iRigure
15. Food and groceries; personal care and health items and household items are assigned to
the product class of commaodity goods in this analysis.

The classificatiors underlined by distinct developments of the percentage of consumers ever having
bought producs from these product classes onl{{@BS Statlin018b) Search goods and experience
goods developed similarly in terms of the average growth percentage from 2012 tq 2&h7classes
experienced a growth of around 60 percent in five years. For search goods this is mainly due to the
category of hosehold equipment, athe percentage of people who ever boudidoks and movies

online did not grow to a large extent. Experience goods are however bought by more than half of the
Dutch population in 2017, as the percentage grew from 31.2 to 52.0. Thetiggeth was seen in

the commodity goods clagghe percentage grew by 250 percent in five years of time, especially from
2015 on.

Shopping frequency for product categories belonging to one class were summed in order to run the
model for each product as separately. Again a note should be made that shopping frequency per

LINE RdzOG O 6S32NE gl a tAYAGSR G2 FAOGS:T & GKS YIE
LI ad GKNBS Y2yiKaQd hy G2L) 2F GKI 43 reygigen.0lieS| NJ 6 2
interpretation of respondents of their purchases in either of the product categories was not validated.

Two product categories were not assigned to either of theognied classes: large household
equipment (such as refrigerator, washing hiae) and furniture. The low frequency of buying these
goods and dissimilar shopping medium patterns of these categories were reason to exclude them from
analysis.
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5.1.2. Product class madels
Based on the percentage of people who bought certain product categatier offline, online or both,
a product classification is constructed (see paragffll). The sum of purchases for the product
categories belonging to a class serve as the dependent variable for each the three product class models.
The model as desbed inchapter4 was rerun with different sets of dependent variables: online
shopping frequency and offline shopping frequency were replaced by summed shopping frequencies
for each of the three product classes, both formaknd offline purchases.

In Table 130 Table 17%he results are displayed. Models were indeed different for each product class.
Although many relations did not or slightly change, in others the stasedraggression coefficient
appeared to be rather ifferent or insignificantOnly the outstandingly differecelationshipsare
presented here, a complete overview of relationslsgs be found in attachment An interpretation

of results is given

Overall, the product class that is the most compartdbide overall model is the class of commodity
goods. Five relations were found insignificant in the commodity goods model, in comparison to seven
for both search goods and experience goods. As the sample did not change, only direct effects of
shopping vale, orientation preferences control variables on shopping frequency changed throughout
the product class models. Two relations maintained in all three models: the effects of age and gender
on online shopping frequency.

Tablel5 Effects of shopping attitude on shopping frequency in product class models

Search Experience Commaodity
From To Regr. p-value Regr. p-value Regr. p-value
Coeff. Coeff. Coeff.

Hedonicshopping A  Offline shopping 0.125 0.148 <0.001 0.061
value frequency

Hedonicshopping A Online shopping 0.230 0.100 <0.001 0.980
value frequency

Presence of A  Offline shopping 0.084 <0.001 0.104 0.039 0.004
employees frequency

Presence of A  Online shopping 0.432 -0.0& 0.002 0.773
employees frequency

Compareprices A  Offline shopping 0.373 0.556 0.051 <0.001
easily frequency

Compare prices A Online shopping 0.041  0.002 0.694 0.745
easily frequency

Buy fastand easy A  Offline shopping 0.163 0.358 0.040 0.005
frequency

Buy fastand easy A  Online shoppig 0.161 0.148 0.060 <0.001
frequency

Timeconsciousness A Offline shopping 0175 -0.035 0.021 -0.108 <0.001
frequency

Timeconsciousness A Online shopping 0.120 -0.053 <0.001 0.074
frequency

Hedonic shopping value is only convincingly signifinaxplaining shopping frequency for experience
goods. The relation between hedonic shopping value is slightly stronger for offline shopping frequency
than for online frequency in this model.

In the product class of search goods also the appreciatittregfresence of shop employees is found
significant in explaining offline shopping frequency. Apparently people who like the presence of
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employees visit the store more frequently for buying books and electrdriessame relation was
found in the productlass of commodity goods, however this could be result of the fact that almost all
consumers shop for this product type more than 5 times in three months, almost all of them offline.
The only negative relationship concerning the presence of shop empip@esrs in the product class

of experience goods: people who appreciate the contact with shop employees tend to buy these type
of goods less frequently online.

The effects of the appreciation of being able to compare prices quick and easy differ mugstamon
product classed his utilitarian value is positively related to offline shopping frequency for search goods
and positively related to offline shopping frequency for commodity g@&tsple who find it important

to be able to do so, purchase searchdomore frequently online, whereas they buy commodity goods
more frequently in an offline retail environment. Tinéernetappears to provide a better comparison
method for search goods.

In the commaodity goods model the utilitarian value of being abdeiygroducts quick and easy is found
positively related with both online and offline shopping frequency. The effect is stronger for online than
for offline shopping; people who adhere to this value are those who buy commodity goods more
frequently.

Peoplewho find it important that shopping takes as little time as possible apparently shop less
frequently for experience goods, as well as for commodity goods. This could be interpreted in two ways:
people who highly value time have a smaller need to go sigppr people who highly value time

shop more efficiently. As the data does not provide insights in the amount of products bought, this could
not be evaluated.

Tablel6 Effects of orientation preferences on shopping frequencypdugrclass models

Search Experience Commaodity

From To Regr. p-value Regr. p-value Regr. p-value
Coeff. Coeff. Coeff.

Offlineorientation A  Offline shopping 0.088 <0.001 0.056 0.001 -0.051 0.007
preference frequency
Offlineorientation A Online shopping -0.087 <0.001 -0.0r2 <0.001 0.127
preference frequency
Onlineorientation A  Offline shopping -0.039 0.028 0411 0.086 0.007
preference frequercy
Onlineorientation A Online shopping 0.119 <0.001 0.084 <0.001 0.847
preference frequency

The absence of a significant relationship between offline orientation preferences and offline shopping
trip frequency in the main model is a result of the differences between product class models. For
commoditygoods a negative relationship was found, whsréor both search goods and experience
goods a positive relation holds. People who prefer to orientate offline for online purchases appear to
shop more frequently offline for search goods and experience goods. The effect is opposite in the
commodity goodsnodel¢ these people buypffline less frequently for thelassof commodity goods.

The line of reasoning here is questionablace the result could also be interpreted as if people who

do not frequently buy commodity goods offline have a higher preterdar offline orientation for

online purchases.

The effects of orientation preferences for online shopping frequency were only found significant for
buying search goods and experience goods. An underlying reason could be that at the time of data
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acquisiton, the online options for buying commodity goods were limited. @mhonline purchases
were reported for commodity goodsencesignificant results do not occur.

Also the positive relationship between online orientation preferences and offline shdpgzngncy

for commodity goods could be a result of the absence of online options for this class. For search goods
the effect of preferences for online orientation on offline shopping frequency is as exgguteple

who prefer to orientate online for anle purchases shop less frequently in an offline retail environment.

For search goods no significant relation was found, meaning that people who prefer to orientate online
do not show different behaviour from people who did not express a strong prefefenoaline
orientation.

The demographic variables for which the main model was controlled show different effects as well for
offline and online shopping frequency.Table 17the results are listed for all product class models.
Significant relationshipsese highlighted in grey.

Tablel7 Effects of control variables in product class mdgelalue between brackets)

Main model Search goods Experience goods Commodity goods
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Gender (reference male)
Female 0.094 -0.093 0.091 0.070 0.094 0.036
(<0.00)  (0.082 (0.874 (<0.00) (<0.00) (<0.00) (<0.00) (0.010

Age (reference 16 to 17)

18t024  0.057 0.101
(0.042 (0974 (0.192 (0.759 (0.939 (0.700 (<0.00)  (0.507)
25t034 0.209  0.103  -0.089 0.104 0123 0264  0.138
(<0.00)  (0.00§ (0.030 (0.05) (0.009 (0.009 (<0.00) (<0.00)
35t049 0222  0.111 0.087  0.103  0.297  0.149
(<0.00)  (0.009 (0.064 (0.197 (0.045 (0.01§ (<0.00) (<0.00)

50t0 64  0.173 -0.092  -0.139 0.269
(<0.00) (0.323  (0.040  (0.00) (0.774 (0.159 (<0.00)  (0.203

65t0 74  0.161 -0.168 0.209
(<0.00)  (0.093 (0.187 (<0.00) (0.179 (0.13) (<0.00)  (0.492

75+  0.082  -0.051 -0.137 0.149

(0.009 (0.050 (0.089 (<0.00) (0.244 (0.089 (<0.00) (0.349
Education (reference level lpw
Medium  0.075 0.052 0.086 0.041 0.041 0.055 0.045
(<0.00) (<0.00) (<0.00) (0.009 (0.009 (0.089 (<0.00) (0.005
High 0.169 0.100 0.178 0.144 0.098 0.053 0.134 0.053
(<0.00) (<0.00) (<0.00) (<0.00) (<0.00) (0.002 (<0.00)  (0.003)
Employment (reference 0 hours per week)
Oto12
(0.94) (0.883 (0.822 (0.67§ (0.333 (0.897) (0.489 (0.923
12t0 35 0.035 0.037
(0.045 (0.350 (0.694 (0.392 (0.160 (0.304 (0.039) (0.689

35 or more
(0.173 (019 (0.926) (0.053 (0.097) (0.67) (0.163  (0.30])
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Income (referencéower thanaverage)
1-2x average
(0.169 (01949 (0.059 (0.900 (0.33)  (0.209 (0.463 (0.152
> 2x average 0. 089 0.040 0. 049 0.075 0. 076
(0.19) (<0.00) (0.046 (0.012 (0.054 (<0.00) (0.978 (<0.00)
Urbanity (reference nearban)
Urban 0.037 0.048
(0.210 (0.003 (0.87) (0.989 (0.183  (0.144 (0.389 (<0.00)
Household composition (reference couple)

Single 0.063 0.080
(0.884 (0.069 (<0.00) (<0.00) (0.056 (0.759 (0.637  (0.780
Single + kid: 0.042 0.047 -0.037
(0.112 (0.003 (0.508 (0.199 (0.390 (<0.00)  (0.011)  (0.084
Couple + 0.068 0.060 0.106 -0.073

kids (0156 (<0.00) (058§ (0.849 (<0.00) (<0.00) (<0.0Q) (0.109

Al for control variable the similarity between the main model and the model for commodity goods is
large. Although the effects of household income were similar in all product models, the effects of
employment rate and urbanity level werelpriound significant in the commodity goods model. The
effects of age, gender, education and household composition differ per product class.

Women appear to buy search goods less frequently online, yet experience goods and commodity goods
more frequently Apparently women go shopping for clothing more often than men do, but also more
frequently do the groceries. The diversity amongst product classes induces an insignificant relationship
in the main model.

Age is an important indicator of shopping frequerfeor commodity goods the effects are comparable

to the main modet with age the frequency of buying commaodity goods offline rises. The age group
that uses thdnternetto buy commodity goods is 25 to 49. Offline sales for search goods is not affected
by age, however online sales are performed less by elderly people. For the class of experience goods a
peak in online and offline shopping frequency appears for age groups between 25 and 49 as well.

Even though theanagnitude ofeffects from educationto shoing frequency vary across product
classes, thedirection stays the same. The relationships are stronger for search goods than for
experience goods, however level of education is an explanatory factor for shopping frequency in all
product models.

Surprisigly, households with children do groceries less frequently than households without children,
as the negative relationships with offline shopping frequency expresses. An explanation could be that
one personn particularis responsible for doing the gro@siwithin a householdwhich results in a

lower number of purchases per household member in a family with children than in@etsen
household. In order to further investigate this effect, household composition could be approached by
means of a variablexpressing the number of children per household.

5.1.3. Shopping frequency per product class
The differencedbetweenthe product class modehre important torecogni® when considering the
effects of ecommerce: for different product classes, the effects wiltiliferent. Physical shops in the
class of experience goods are likely to generate consumer mobility differently from commaodity good
shops.

Besides the regression coefficients also the value of the dependent variable shopping frequency varies
from one poduct class to another. This has implications for interpreting the results ag ai@é. 18
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displays the percentage of respondents who indicated their shopping frequency as 5 times or more, per
product category.

Tablel8 Percentagef respondents shopping 5 times or more in three months per product category

Product category Offline shopping frequency Online shopping frequency
(% of respondents) (% of respondents)

Books, music, movies and game: 1.4 2.0

Consumer electronics 0.1 0.3

Large household equipment 0.1 0.1

Household items 0.8

Food and groceries 2.7

Personal care and health items 1.2

Furniture 0.2 0.1

Shoes, clothing and accessories

Sports and hobby goods 15 0.9

Toys 1.6 0.8

Especially for th product categories assigned as commodity goods respondents reported a shopping
frequency of 5 times or more in three months. No substantiated estimation of the actual number of

purchases in that period can be made from the available data, howeveeliy iskely thacommodity

goods are bought more frequently than five times in three months. As was already explained in
paragraph4.4.2 higher dependent variables will result in higher regression coefficients, although the

significance could be affecteda

Also in the category of shoes, clothing and accessarietatively high percentage of respondents
bought products more often than five times in three montbhsth offline and online. As this product
category accounts for half of the product clasgegience goods, the results of this model should be
interpreted with caution as well. For other product categories, the percentage reporting 5 purchases or
more are not outstandingly high. The search goods model seems the closest to reality sincelalmost al
respondents reported purchase frequencies with an integer value of 1 to 4 times per three foonths
each of the three product categories

5.2.Consumemobility
As the most reliable consumer mobility metric from MPN data was shopping frequency, the model as
presented in chapte# is based on this variable. In tlssctionthe viability of using the model to
estimate the effects for other consumer mobility measures is discussed.

Mobility usually is described by meanstrip frequencyto describe the number dfips made and
kilometrageexpressing the number of kilometres travelled. Diary data from the MPN survey includes
the number of reported trips per purposer a period of three dayss well as the kilometres travelled

per trip. These metrics wermdividually used asthe dependent variable in the modeteplacing
shopping trip frequency

5.2.1. Consumer mobility models
The model as developed in this thesis was found significant for explaining shopping frequency. In order
to investigate the applicability for daming consumer mobility, the model should be slightly adjusted.
By replacinghe dependent variables offline and online shopping frequency with either the number of
shopping trips or distance travelldte usefulness of thenain modelto estimate consunremobility
was evaluatedAgain, a preliminary model without control variables waamined first.Table 19
displays the main relevant results.
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Tablel9 Structural modelling phase of consumer mobility models

Shopping trip frequency Kilometrage
Preliminary Control variables Prelininary
Stand. p-value Stand. p-value Stand. p-value
Reg. Reg. Reg.
Coeff. Coeff. Coeff.
Hedonic shopping valu -0.095 <0.001 0.530 0.853
Presence of employee 0.060 <0.001 0.329 0.596
Compare priceeasily 0.038 0.001 0.077 0.663
Buy fast and eas -0.043 0.008 0.218 0.273
Timeconsciousnes: -0.106 <0.001 -0.037 0.009 0.149
Offline orientation preference 0.849 0.213
Online orientation preferenct 0.874 0.702

Although the estimationsf the structural model seemed to result in significant relationsinigke
shopping trip frequency modeahost ofthese were found insignificant after adding control variables.
Only the shopping value of finding it important that shopping takes adilitté as possible is found as

a significant explanatory factor for shopping trip frequency. In the model with kilometrage as dependent
variable none of the relations from either shopping value or orientation preferences were found
significant.

Although he model as presented in chapter 4 is valuable in explaining shopping frequency, the
consumer mobility metrics shopping trip frequency and kilometrage can not be explained from the
model. In the next sections an explanation for the lack of significaoteéfe these consumer mobility
metrics as dependent variables is being sought after.

5.2.2. Correlatiorof dependent variables
A quick assessment of correlation between shopping frequency, the number of shopping trips and
distance travelled for the purpose ofggiping gives an indicatiavhether the model could be of use in
explaining consumenobility at all. Table 2Qyivesan overview of the results.

Table20 Correlation coefficients between consumer mobility metrics

Offline shopping Online shopping Number of
frequency frequency  shopping trips
Online shopping 0.112
frequency (0.000)
Number of 0.127 -0.070
shopping trips (0.000) (0.000)
Distance travelled 0.041 -0.012 0.315
(0.005) (0.430) (0.000)

The positive correlationgtween offline shopping frequency and onlgi®ppingrequency was already
explained as an indicator of complementarity in paragéafllq people who frequently shop offline
do so online as well.

The correlation coefficient between the number of shopgpirips and shopping frequency gives in
insight in the mobility behaviour of peoptestlybuying offline or online. Obviously, people who buy
offline more frequently make more shopping trgpeven in the threeday diary data. Online shopping
frequency $ negatively correlated with the number of shopping trips, which means that people who
buy online more frequently tend to perform shopping trips less frequently. The same effects were
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