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ABSTRACT

Electronic commerce has grown strongly in recent years and provides consumers with new
opportunities to meet their demand. The necessity to make trips for shopping purposes is becoming
increasingly less important for both the provision of food but also for other goods. Against this
background, the relevance of the car as a tool for the supply for a household can be questioned. It
appears that new considerations are required to broaden the understanding of travel-related needs
of households. Research in this context is faced with the question of how individuals’ overall travel
behavior and a perceived necessity for car use are likely to be modified through e-commerce.
Amongst other aspects, travel behavior research is challenged by designing appropriate survey
concepts. In order to derive a holistic picture of people’s travel and shopping behavior also the
attitudes towards different modes of transport and shopping behavior need to be considered. This
paper presents an integrated survey approach, which makes it possible to capture these aspects
comprehensively. The explorative methods used for this work contain a comprehensive literature
review, the streamlining of an existing survey approach regarding urban travel behavior and its
extension with shopping-related and psychological aspects. In our study, we first tested this
extended approach and the attitudinal questions in a pretest. Subsequently, we validated the
attitudinal questions with a factor analysis and identified three latent variables: pro-delivery,
technology criticism, and in-store attitudes. The results can serve as input for further studies on e-
commerce and travel behavior.

Keynotes: Home deliveries, travel skeleton, shopping travel behavior, psychological factors
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INTRODUCTION

In transport planning, a lot of research is being done on mobility-related services and how they are
changing behavior. Digital technologies can make a significant contribution to this process: As a
driver of tomorrow's travel behavior, the continuously progressing development of information
and communication technology (ICT) is changing the way how people work, shop and live (1).
From the broad research field of ICT, we narrowed the focus of this work to the online shopping
activities of consumers. In this context, new forms of shopping have been created and lead to
changes in shopping and travel behavior. Electronic commerce (e-commerce) allows a supply of
households with goods by fewer everyday trips and thus significantly reduce people’s need for
travel. The broader impact of e-commerce can be seen in the context of different time horizons
and individuals’ choices regarding lifestyle, mobility as well as activities and travel (2). Especially
travel can be affected regarding the following aspects:

1. the volume we travel, i.e., trip frequencies and vehicle kilometers driven

2. the use of transport modes

Based on Salomon’s (3) publication Mokhtarian (4) identified four potential impacts of
home delivery services on the extent of an individual’s travel: substitution implies that physical
trips are replaced or shortened, complementarity prevails if additional trips are created,
modification describes the changing of spatial and temporal path patterns and neutrality is present
if ICT use and travel behavior are not interrelated. These four effects, in particular substitution and
complementation, represent the most important hypotheses for changes in transport demand and
in most cases relate to the number of trips made in general or for shopping purposes. In this context,
the modification of individuals’ travel behavior has to be seen in a wider context of influencing
parameters. Especially shopping is an activity that underlies a certain complexity. Access to
information through the internet opens up new and more attractive destinations for individuals,
which can be even more distant. Simultaneously, the internet results in a temporal and spatial
fragmentation of the shopping process (5, 6) and other activities as well as a more efficient
organization of trips (7). Further, the time saved by online shopping can be invested in other
activities causing trips. Finally, individuals like to shop and see shopping not only as a compulsory
activity but also as a leisure activity with social and experience-oriented value (8).

The use of modes can be affected by home deliveries as they can serve as a partial substitute
for car trips. Both Weltevreden (9) and Gould and Golob (10) identified the car as a necessary
instrument for people to handle their shopping. Basically, shopping trips have the potential to
create a car dependence because purchased goods need to be carried home. So far, regarding the
decision to transport goods by oneself or third-parties, interviewees currently prefer to transport
the goods themselves (11, 12). Nevertheless, it is a frequently expressed hypothesis in literature,
that the option of third-party delivery may in the future represent an important component in
coping with transportation needs and thus promote car-free living. At the same time, the car can
regain importance by the spatial redistribution and dilution of retail locations and thus cause a
contrary effect (2).

Most recently, travel behavior research anticipates a fundamental change in the travel
behavior of individuals. Acknowledged travel behavior studies such as the Mobility in Germany
(MiD) and the German Mobility Panel (MOP) observe changes in individual travel volumes. For
example, the average number of trips per day indicates a slight tendency towards a decline,
especially for men and younger persons (13). So far, no scientifically based explanation for this
trend exists. A substitution of shopping trips through deliveries has been so far assumed to be one
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possible explanation, amongst others. In this context, the literature raises the question of how the
transport sector as a whole will change structurally as a result of new delivery services.

Considering the future of car ownership, it is important to understand how people depend
on their private car, what they use their car for in everyday life, and how open-minded they are to
using delivery services that can replace private car trips. Going one step further, the issues about
the sociodemographic characteristics of people that are substituting their travel for services
provided by third-parties is a further interest of research. The adaptation to services, such as e-
commerce, is determined by obvious motives, but also by psychological aspects. Since attitudes
and norms are of importance to understand travel behavior (19, 20), their explanatory potential
regarding shopping travel behavior attracts the attention of researchers. Furthermore, for the use
of services and, in particular, the online purchasing of goods, a certain tech-savviness is a necessary
precondition. People who have the ability and willingness to use technologies are expected to have
a greater potential for substituting their own travel on the basis of home deliveries. Therefore, an
essential goal is the description of the characteristics of individuals who are more responsive to
the use of delivery services.

The difficulty of this scientific objective lies in the availability of suitable data. In this
context, existing studies claim to complement surveys concentrating on shopping and travel
behavior with psychological and profound travel-related aspects (1, 14). For appropriate analyses
an integrated picture of people’s travel and shopping behavior must be captured. Therefore, a
suitable and appropriate survey instrument is needed. In its function it must be able to fully depict
both individual travel and shopping behavior and simultaneously incorporate psychological
aspects relating to shopping and technologies as well as transport modes. Such a kind of approach
defines the gap in literature this work aims to close.

The paper is structured as follows: First, we give an extended overview on related literature
that deals with the relationship between shopping and travel behavior and applied survey
structures. Second, we describe the development of the survey design and the data collection in
this work. Third, we present the results that contain descriptive analyses and a common factor
analyses to identify latent variables. Fourth, we discuss our results and the limitations of this work.
Finally, we draw a conclusion and refer to further work.

LITERATURE REVIEW

As mentioned above, researchers expect a transformation of individual travel behavior due to e-
commerce (2, 15). Therefore, research about the impacts of home deliveries on personal travel has
been performed since the 90ies. One of the first studies in this field was presented by Gould and
Golob (16), expecting complex interactions between communication technology and
transportation. Since then, the relationship between travel and shopping behavior has become a
relevant research topic. A growing body of related studies has arisen from different disciplines
dealing with this issue. An previous overview of empirical shopping studies is given by Cao (1)
and Weltevreden (14). In the scope of this work, a more extended literature review has been
conducted. As the existing investigations differ methodically and in their focused objectives a
classification of present studies in this field is expedient. Therfore, this section will give a detailed
overview and classification of the literature in this field in form of a table (Table 1).

The aim of this tabular summary is to provide a compact review on related research and to
give deeper insights into the data, thematic focus, the integration of psychological aspects
(attitudes towards shopping), the consideration of technological aspects and the method of
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analysis. Correspondingly, the columns of the table are named. Within the table, the references are
listed alphabetically (and by year) so that related research by the same authors can be identified.
Table 1Table 1 is structured as follows: the studies were subdivided into five categories according
to their main research interests and topics. Within the table, corresponding headings are used to
separate these categories into sections. A differentiation can be made between

1. conceptual studies on shopping

2. empirical shopping studies

3. travel behavior studies used for analyzing shopping behavior

4. further studies regarding shopping with specific research orientation

5. studies regarding attitudes towards shopping

Conceptual studies are rather of a theoretical nature. They have not collected and evaluated
any data themselves but attempt to summarize the literature and derive statements for future
research. Their conceptual approaches bring transparency and provide important impulses for
other scientists in this field. On the contrary, various empirical studies have been performed to
investigate the relations between shopping and travel behavior. Here, Cao (1) considered the
survey context and distinguishes between surveys only referring to shopping and travel behavior
surveys that were, inter alia, used to analyze shopping behavior.

Thereby, typical empirical shopping surveys contain shopping-related elements, e.g.,
shopping behavior for both online and in-store shopping, and socio-demographics. The collected
quantitative data were primarily analyzed in a descriptive manner (assuming trip substitution or
complementary effects on a traffic-related or at least individual level). These surveys record
shopping behavior to a high degree of detailing. However, they mostly miss to establish the
connection to general travel behavior and have incorporated attitudes towards shopping only in
some cases.

The advantage of using a travel behavioral framework is the possibility to derive
statements on activity-based shifts and multidimensional effects on travel induced by individual’s
use of e-commerce. The limitation of this kind of surveys often results from a lack of detailed
information on shopping behavior. Although some recent travel behavior studies extend their
questionnaire with special shopping related aspects, they nevertheless miss to incorporate attitudes
so far as can be seen in Table 1.

A further category is built up by studies with specific research orientation. Their main
research questions point at, for example, spatial or choice-related investigations. Due to their
profound results they are worth mentioning but have to be seen separate from classical empirical
studies that focused on quantifying the extent to which individuals’ travel changes.

Finally, the literature already refers to a considerable number of studies addressing
attitudinal questions about shopping behavior. Psychological items are used for different
applications: the segmentation of “shopping types”, for modelling behavioral structures (such as
structural equation models (SEM)) or as a basis for theory-based models for forecasting.



Bonisch, von Behren, Chlond, and Vortisch

1 Table 1. Literature overview — part 1

Conceptual studies on shopping

Reference

Data

Att.

Thematic focus Tech.

Method of analysis

Cao (2009) (1)

Cao and Mokhtarian
(2005) (17)

Chang et al. (2005)
(18)

Coucelious (2004)
(6)

Moktharian (2004)
(15)

Rotem-Minadli and
Weltevreden (2013)
(19)

Evaluation of research -
progress and discussion of
research methodologies

Theoretical framework, -
dependent variables, metho-
dologies and determinants

of the adoption of online
shopping and online

shopping bevahior

Determinants that influence
the adoption of online
shopping and their rela-
tionship to one another

Fragmentation of the -
shopping process and
activities

Transportation impacts of e-
commerce relating to mode
share, volumes of goods
purchased, per capita con-
sumption, demography

Discussion of the causes of -
the various results in
empirical shopping studies

Visser and Mobility and accessibility -
Lanzendorf (2004) effects of e-commerce
2) regarding individual activity

patterns and travel behavior,
freight transport and
logistics, location decisions
of households and firms

Literature review

Literature review

Literature review

Hypothesizing

Literature review and
hypothesizing

Literature review

Literature review




Bonisch, von Behren, Chlond, and Vortisch

1  Continuation: Table 1. Literature overview — part 2

Empirical shopping studies

Att.

Reference Data Thematic focus Tech. Method of analysis
Cao et al. (2010) Online shopping survey Impact of online on in-store  YES  Descriptive analysis,
(20) (n=539), Minneapolis-St.  shopping YES Ordered probit models

Paul metropolian area
Cao et al. (2012) Online shopping survey Interactions between online YES SEM
(21) (n=539), Minneapolis-St. ~ searching, online buying YES

Paul metropolian area and in-store shopping
Cao (2012) (5) Online shopping survey Interactions between online  YES  Binary logit model

(n=539), Minneapolis-St.  and in-store shopping inthe  YES

Paul metropolian area steps of the process
Douma und Wells Mixed: Online shopping Patterns between internet NO  Descriptive analysis
(2004) (7) survey with 4-day travel use and shopping trips NO

diary (n=446), Minnesota
Farag et al. (2005) Shopping survey (n=826), Impact of online searching YES Descriptive analysis, Path
(22) The Netherlands on shopping trips NO  analysis
Farag et al. (2007) Mixed: Shopping survey Relationship between online  YES SEM
(8) with 2-day travel diary shopping and shopping trips ~ YES

(n=826), The Netherlands
Kriezek et al. Online survey (n=744), Pattern of substitution NO  Descriptive analysis,
(2005) (23) 2003, Seattle, Kansas between traditional and YES logistic regression

City, Pittsburgh ICT-form activities (trips)
Lee et al. (2017) Online survey (n=2043), Relationship between online  YES  Pairwise copula-based
(24) Carlifornia and in-store shopping YES ordered response models

frequency

Lenz et al. (2015) Shopping panel data Changing physical shopping NO Descriptive analysis
(25) (n=1945), 2003 und 2007,  behavior (trips) due to NO

Deutschland starting to buy online
Rotem-Mindali Face-to-face interviews Impact of information tech-  NO Descriptive analysis
(2010) (26) (n=486), Tel-Aviv, 2004 nology on shopping travel YES

behavior

Tonn und Hemrick Online shopping survey Impact of e-mail and NO Descriptive analysis
(2004) (27) (n=118), Knoxuville, internet use on personal YES

Tennessee trip-making
Weltevreden (2007)  Online shopping survey Change of city center shop- NO  Descriptive analysis
(14) (n=3200) ping due to search process NO
Weltevreden und Online shopping survey Impact of city center NO  Multinomial logistic
van Rietbergen (n=4684), The attractiveness on shopping NO  regression, Binomial
(2007) (28) Netherlands trips logistic regression
Weltevreden and Online shopping survey Quantification of the impact NO  Descriptive analysis
Rotem-Mindali (n=3000), 2006, The of e-commerce on personal ~ NO

(2009) (29)

Netherlands

travel (trips)
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1  Continuation: Table 1. Literature overview — part 3

Further studies regarding shopping with specific research orientation

Att.

Reference Data Thematic focus Tech. Method
Corpuz and Sydney Household Travel  Impacts of internet usageon  NO  Descriptive analysis
Peachman (2003) Survey (HTS) travel behavior NO
(30)
Farag et al. (2003) E-shopping dataset by Impacts of the use of NO  Descriptive analysis
(31) Multiscope (n=2190), online-shpping on persnal NO

Nethlerlands National travel behavior

Travel Survey (NTS)
Ferell (2004) (32) Bay Area Travel Survey Effects of online shopping NO  Own models

(BATS), 2000, San on shopping travel behavior  NO

Francisco
Ferell (2005) (33) Bay Area Travel Survey Model: Ananlysis of NO SEM

(BATS), 2000, San peoples activities NO

Francisco considering time use for

shopping online & in-store

Gould and Golob 2-day travel diary Substitution of shopping NO  Descriptive analysis
(1997) (16) (n=7000) trips NO
Hoogendoorn- Netherlands Mobility Impacts of e-commerce on NO  Descriptive analysis
Lanser et al. (2015)  Panel (NMP) (n=2500), overall travel behavior NO
(34) 2013
Hoogendoorn- Mixed: Shopping survey fragmentation of shopping NO  Descriptive analysis
Lanser etal. (2019)  + Netherlands Mobility process NO
(35) Panel (NMP) (n=1711)
Zhou und Wang National Houshold Travel — Model: Relationship NO SEM
(2014) (36) Survey in North America  between online shopping NO

(NHTS)

and shopping trips
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Continuation: Table 1. Literature overview — part 4

Further studies regarding shopping with specific research orientation

Att.
Reference Data Thematic focus Tech. Method
Farag et al. (2006) Dutch e-shopping dataset  Impact of geography on NO  Descriptive analysis,
(44) by Multiscope (1996: shopping trips in temporal NO  Regression analysis,
n=1172, 2001: n=2190) comparison of 1996 and Logistic Regression
2001 analysis
Hsiao (2009) (43) Personal interviews with Choice between online NO  Binary logit
stated preference shopping and physical store  NO
questionnaires (n=300), shopping
Ibrahim (2003) (10)  Qualitative interviews Mode Choice for shopping NO  Descriptive analysis
(n=30), Quantitative purposes NO
Interviews (n=675)
Joewono et al. Paper survey (n=520) , In-store shopping activities ~ NO  Classification analysis,
(2019) (37) Indonesia and travel behavior (mode NO  Factor analysis, Cluster
choice) in developing analysis, Ordered model
countries
Maat and Konings Personal survey (n=534),  Spatial accessibility or YES Binary logit model,
(2018) (38) The Netherlands innovation as reason for YES Fractional logit models
online shopping
Ren and Kwan Online shopping survey Impact of geography on e- NO  Logistic regression, ne-
(2009) (41) (n=392) shopping adoption YES gative binomial regres-
sion, linear regression
Rotem-Mindali und ~ Face-to-face interviews Consumers Choice to buy NO  Descriptive analysis
Salomon (2009) (n=510), Tel-Aviv online YES
(42)
Schmid et al. (2016)  Stated preference Choice between online YES Integrated Choice and
(39) experiment (n=339) shopping and physical store  NO  Latent Variable model,
shopping Descriptive analysis
Wiese et al. (2015) Qualitative interviews Influencing factors on NO  Qualiative analysis
(40) (n=15) shopping travel behavior of  NO

different shopping types
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Continuation: Table 1. Literature overview — part 5

Studies regarding attitudes towards shopping

Att.
Reference Data Thematic focus Tech. Method
Goldsmith and Online survey (n=566), Types: Distinction of YES Principal components
Goldsmith (2002) us consumers on the basis of YES analysis, CFA,
(51) attitudes MANCOVA
Hernandez et al. Computer-assisted Model: Influence of YES SEM (TAM)
(2011) (45) telephone interviews sociodemographic aspects YES
(n=255), Spain on online shopping
behavior
Hsu et al. (2006) Survey sessions (n=201),  Model: Intention to YES SEM (TPB)
47) Taiwan continue to shop online YES
Mokhtarian et al. Online shopping survey Types: Shopping type YES Exploratory factor
(2009) (46) (n=966) identification by using YES analysis, cluster analysis
attitudes
Rohm and Online shopping survey Types: Distinction of YES  Factor analysis
Swaminathan (n=429 online shoppers, consumers on the basis NO
(2004) (48) n=101 offline shoppers) ofshopping motivations
Swinyard and Smith  Online shopping survey Types: Shopping type YES  Principal-components
(2003) (50) (n=1738) identification by using YES analysis, cluster analysis
attitudes
Walczuch und Paper survey (n= 149), Model: Psychological YES Regression analysis

10

Lundgren (2004) The Netherlands aspects of consumer trustin ~ YES
(49) e-retail

SURVEY DESIGN, DATA COLLECTION AND SAMPLE CHARACTERISTICS

In this section, we present our methodological survey approach and some initial empirical data we
collected to investigate individuals shopping activity and its relationship to travel behavior. This
data has to be considered as a pretest sample and was mainly used to evaluate the survey concept.

Survey design

The collection of travel behavior data was realized by means of a travel skeleton approach by (52).
This design was developed as an alternative option to time-consuming longitudinal travel diaries.
It supplies a method to capture the typical travel behavior of individuals. The skeleton comprises
elements on everyday and long-distance travel as well as socio-demographic data. In addition, this
approach includes a standardized and well-tested psychological item set (indicators) about the
attitudes and norms towards different travel modes. The travel skeleton records no explicitly single
trips by distances or durations etc. in the sense of a diary approach. It rather captures everyday
travel on a broader framework by questioning respondents' personal assessment of their personal
travel behavior. With a view to fully capture individual’s travel behavior, this skeleton built the
travel related framework for this study.

This approach was supplemented by questions on shopping behavior and the use of home
delivery services. The collection of transport related behavioral data was realized by questions
about the number of shopping activities (trips and deliveries) during a two-week period. In
particular, trips were captured in detail for the purposes window-shopping, visit of specialist shops
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and further errands. Relating aspects such as the use of a private car for these trips and the shopping
facilities within the residential environment were also questioned. Additional questions refer to
individuals’ private transports and the use of digital services in general.

As the literature has shown, individual’s attitudes towards online shopping and shopping
in general have been early identified as aspects of essential meaning for the adaption of e-
commerce. The findings from previous research have been refined to integrate relevant aspects for
the use of home delivery services, such as the price and time pressure as well as the trust in online
retailers and individual’s tech-savviness. Based on the literature, the skeleton approach was
complemented with another set of psychological items, i.e., attitudes towards shopping and
delivery services as well as the use of technology. Some concepts for the requesting of tech-
savviness in relation to shopping and travel behavior can be found in literature (8, 12, 21, 24, 50).
In that respect, only few authors already questioned attitudes towards technology. In doing so, this
enables to generate compact information regarding individual’s usage intention. Finally, social
norms and values regarding shopping have also been included into the new set since their relevance
to explain mode choice in travel behaviour research is already known (53). Table 2 lists the 27
psychological items belonging to this compiled set. The items are rated on a Likert scale from 1-5
(““does not apply” to “apply”).
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1 Table 2. Psychological shopping items (indicators) used in the study

12

Description  |tems Questions References
Positive attitude  ;Pps  carrying purchases home when walking or bicycling is a hassle. (24), (50),
towards delivery individually
services IFPS | like that no car is necessary on online shopping. created

IFPS | like having merchandise delivered to me at home.
IPPS I'm used to transporting things myself.
Negative attitude  ;vps | gon't like the delivery problems and returns when shopping online.  Adjusted
towards delivery according to
services IYPS | dislike shipping charges on the internet. (50)
IYPS T don’t like waiting for products to arrive.
Positive attitude [INS Even if | do not end up buying anything, I still enjoy going to stores  (46), (50), (24),
towards shop- 1 and browsing. (20)
ping in-store and INS . .
in general I I like shopping.
IINS Shopping is usually a chore for me.
Sensitivity for IF  Itis important to me to get the lowest prices when | buy things. (46), (50), (24),
time use and individually
prices 4 | am too busy to shop as often or as long as | would like created
I Having goods delivered saves time.
Trust in online ITR  1tis risky to buy over the internet. (51), Adjusted
retailers ] ) ) according to
[TR | trust e-retailers with respect to contact data and my credit card (49)
2 information
Positive attitude /P11 | |ike to track the development of new technology. (46). (24)
towards tech- ) ) )
nology and [T New technologies bring at least as many problems as it does
innovation solutions.
IETT 1 am generally cautious about accepting new ideas.
[PTI I pr(_afer to see other people using new products before | consider
4 getting them myself.
IETT 1 like a routine.
Ability to use I#  T'm good at finding what I want on internet. Adjust_ed
technological according to
applications 14 Internet ordering is hard to understand and use (50),
o individually
14 | find it easy to learn the use of a new app on the smartphone. created
Personal and INORM | don't like it when parcels are handed to my neighbors. Individually
social norm ) o ) ) ) created
[NORM People who are important to me think it is good if I shop in retail according to
z stores instead of on the internet. (53) and on
[NORM Due to my personal values | feel personally obliged to shop as less as basis of a
3 possible on the internet. qualitative
[NORM It is important to me to support local retailers through my shopping  preliminary

decision.

study.
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Altogether the evolved survey approach incorporated underlying attitudes towards
shopping and travel modes in parallel with behavioural data regarding travel in general and
shopping. The overall concept of the questionnaire is illustrated in Figure 1.

Residential environment Everyday and long- Psychological items Further aspects
_ Satisfaction distance travel relating to
- Activities within/outside the - Frequency | Mode choice | shopping a[.ld
residential environment - Distance - '_‘ transportation
- Mode of transportation | Shopping behavior | : c
Socio-demographic data - Report of activity Online Processmg
for household and person . Tech-savvy and delivery service
in different areas oflife as alternative

Car information Online shopping behavior

Education, Work. Leisure Use of new services

Modes of transportation . . - Number of deliveries

Availability R e - Products purchased online Transportation
- Availability . . - Delivery location of private goods
- Usage Daily shopping needs _ Barriers for usage

Legend |:| General data |:| Travel |:| Shopping |:| Psychological items

Figure 1. Overall survey concept

Data collection and sample characteristics

For the pretesting of the developed approach a data collection has been conducted between
February and March 2019. The survey has been implemented and carried out as a web-based
survey due to efficiency reasons. Altogether 191 respondents complemented the survey and 167
valuable observations remained after plausibility checks.

The sample is characterized by gender balance, highly educated people and mainly young
people (75% under the age of 35). The occupational status contains a share of 54% of full-time
employed respondents and 30% students. 41 % of the respondents can dispose of a car
permanently. The sample was basically urban.

RESULTS

For travel behavior research it is of relevance to derive clarifications about the interrelation of
everyday travel, car ownership and the delivery of goods. The use of e-commerce and the
associated changes in travel needs are always related to the overall everyday travel of individuals.
For this reason, a definition of mobility types, can help to improve the understanding for the
interrelation and the potential developments of travel behavior and e-commerce. The following
scope of analyses then includes both the travel behavior of online shoppers (frequent orderers) and
in-store shoppers and the shopping behavior of different mobility types. Therefore, we first
categorized the following types of mobility based on the reported modal behavior of the
respondents: Cyclists (19%), public transport (8%) as well as daily car-oriented (11%) travelers,
mixed users (41%) who use different means of transport daily or weekly, and multiple users (21%)
who use both car and bicycle as well as public transport at least once a week. In this context, it
should be mentioned that many people in this sample behave multimodally using several modes at
least once a week. Secondly, we determined factors, so-called latent variables (LVs), from the
standardized item set by (53) towards different modes of transport to reduce complexity of the
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collected data. For this data reduction the method of principal component analysis was used as
already applied in (54). For reasons of interpretability and assignability, the same five-factor
solution (confirmed by the scree-test) was chosen. Especially the factor car-excitement could be
extracted as a LV to describe people’s preference and positive attitude towards car use. As a result,
a behavioral classification of mobility types as well as LVs related to attitudes towards modes of
transport are available. These form the enhanced travel-related framework that is included into the
following analyses of shopping behavior.

Next, the new compiled item set regarding shopping is the main subject of investigation.
The answers of the indicators regarding shopping are summarized in Figure 2. Overall, the
distribution of the answers is reasonable for most of the items. This, in particular, counts for the
new developed items addressing social and personal norms (I}¥). As can be seen in the unbalanced
ratio of red and green components, individual items were answered in the marginal areas of the
scale (I}, I3, 14, IFPS and IYP%). This items will make little contribution to explaining variance in
behavior. The black components show an increased number of missings for some items. 1?5 and
1YY were removed to increase the amount of usable observation from 86 to 116 in the affiliating
factor analysis. Such a comparably small sample size has been applied and delivered valid and
robust results to this extent (55).
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Figure 2. Attitudes towards shopping (online and in-store) and technologies.

The objective of the explorative factor analysis was to verify the suitability and validity of
the newly compiled item set in the applied context and to uncover latent variables (LV) in the
structure. Further adjustments in form of the exclusion of items of the analysed set were made due
to inappropriate MSA-values and communalities for single items. According to MacCallum (56)
the ratio for the number of variables and extracted factors in relation to the required sample size to
generate valid results is still acceptable. As promax-rotation and varimax-rotation led to the same
allocation of items to factors varimax-rotation was selected. The results of the common factor
analysis are shown in Table 3.
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Table 3. Common Factor Analysis (CFA) - Varimax Rotated Factor Pattern

Factors Pro-deliveries Technology criticism In-store
Cronbach’s Alpha a=0.66 a=0.73 a=0.68
Indicators in CFA

1£PS 0.709

4 0.561 -0.448

T 0.546

IIR 0.444

1 0.422 0.330

1PpS 0.405

I 0.385 -0.319

¥ 0.324

Y -0.537

y -0.562

1! 0.635

14 0.559

I 0.535

I 0.522

ITR 0.489

INDS 0.409

14 0.358 -0.559

IINS 0.859

1INS 0.775

1Yps 0.366 0.453

IYPS 0.331

IINS -0.703

Printed is the maximum loading of each item

Criteria of extraction and quality for CFA

Criteria of extraction # Factors

Kaiser’s criterion 3

Scree-Test 3

Criteria of quality Value Pr > Chi-Square
Kaiser’s measure of samplin

dequacy (MSA) Pling 0.696 > 0.60

Bartlett’s test of sphericity ¥? (231) =798.979 prx*

N =118

The factor pro-deliveries is primarily determined by a positive attitude towards deliveries.
Further, aspects of price and time optimization and the routine in online shopping affect this factor
slightly. The ability to navigate the internet, the interest in technological developments and the
trust in online retailers are also included. Towards social and personal norms, the personal affinity
(mindset) to support local retailers have a negative impact on this factor. The factor technology
criticism can be traced back to a lack of interest and ability for internet usage as well as a cautious
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attitude towards new technologies. The third factor can be described as in-store and is determined
by the joy of shopping in traditional stores. In addition, aspects such as shipping costs etc. are
relevant. Regarding the internal consistency of the factor solution, the values achieved for
Cronbach’s Alpha show acceptable values. The factor technical criticism is above the limiting
value of 0.7 and the factors pro-deliveries and in-store are slightly below.

In the next step, the LVs identified must be interpreted in the context of individual's travel
behavior. The questions arises, whether these LVs are basically suitable to explain the substitution
of shopping trips by home deliveries. Basis for this is Figure 3 that illustrates the relationships
between the extricated factor values pro-deliveries and in-store and the number of shopping trips
and deliveries over a period of two weeks. Due to the combined consideration of the values of the
LVs four quadrants arise. First, two obvious observations are to be mentioned: Persons in the two
lower quadrants (preference for deliveries) have larger numbers of deliveries and persons to the
left of the ordinate (preference for in-store shopping) make more trips. Second, the detailed view
on the quadrants provide the following insights: In the upper left quadrant fewer deliveries than
trips can be recognized (the size of the trip bubble overlaps those of deliveries). To some extent
respondents did not receive any deliveries at all (no orange bubbles). In contrast, individuals’
behavior in the bottom right quadrant show equal numbers of deliveries and trips or a much higher
number of deliveries than trips. This coincides with a the high substitution potential suggested for
this quadrant, as it is characterized with the combination of a negative attitude towards going
shopping and a high affinity for deliveries. In these cases, it can be assumed that the delivery of
goods was used as a substitute for personal trips. People with a high preference for shopping as
well as for deliveries are positioned in the lower left quadrant. Their behavior demonstrates that
they do not travel less for shopping purposes even when goods deliveries are used.
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Furthermore, gender-specific differences can be observed in the enjoyment of shopping
represented with the factor in-store. Women in this sample generally achieved higher values for
this factor than men. They report slightly more trips for leisure shopping purpose than men. In
addition, different causes for the receiving of numerous deliveries emerge. While men receive
many deliveries because they do not like in-store shopping, women reported high numbers of
deliveries relating to a positive attitude towards delivery services. Further descriptive analyses
based on socio-demography show that full-time employees and persons aged 36-45, on average
receive more deliveries. For employees, it is noticeable that the average value for the factor pro-
deliveries does not fit together with the high observed number of deliveries. The willingness to use
services, in particular third-party delivery services for private transportation purposes, is
observable for 11% of the respondents. 32% can partially imagine a delivery service for their
individual private use case. It is worth pointing out that car users in particular choose the alternative
for being delivered as a conceivable alternative.

Following on from this and including more aspects of travel behavior into the analysis,
results showed that for daily car-orientated and multiple users with long commuting distances the
average amount of deliveries is higher than for other types of mobility. In this context, it should
be briefly mentioned that the daily car-orientated people generally differ from other types in their
attitudes and behavior. For example, a spontaneous delivery service at a retailer is a service that
half of this group would use. For cyclists, on the other hand, it is irrelevant. The daily car-
orientated, in comparison, further indicate higher values for the factor pro-deliveries. As a
supplementary outcome the significant and positive correlation (0.425, y*> < 0.0001) between the
factor car-excitement and pro-deliveries considerably reinforced the visible connection between
shopping and travel behavior or car use. Bicycle-oriented people stand out from other mobility
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types due to an average more negative attitude towards deliveries, a comparatively lower number
of reported deliveries and at the same time an increased number of shopping trips.

With regard to the modes of transport for shopping trips, the developed approach collected
information from car owners whether the car was used as a mode of transport for their reported
shopping trips. The results show that the car was not used for window-shopping and for small
errands and transactions for about three quarters of the respondents who owned a car and reported
such an activity. Consequently, this proportion of people used other means of transport for this
kind of their shopping travel. The opposite is true for visits to specialist shops. For this purpose,
28 out of 34 persons have indicated that they use the car as their means of transport. The car
therefore plays a considerable role in ensuring that specialist shops are reached. With regard to
accessibility, the location of shopping opportunities for errands has an influence on the number of
trips taken. Persons who can carry out errands within their residential environment report more
activities (1.0) than persons who have to move further for this purpose (0.7).

DISCUSSION

In this case, the basic functionality of the questionnaire mainly concerns the duration of the survey.
The majority of the participants spent between 21 and 35 minutes processing time. A reduction of
the scope of the questions for further applications is basically possible and seems appropriate
against this background. Nevertheless, the effort required to complete the survey is acceptable in
comparison to trip diaries and in terms of the volume of information that can be generated with
this approach. Generally, the results of the previous section prove the applicability of the survey
concept and the usability of the data collected. Data significance in this case is mainly limited by
the small size of the sample and its characteristic features. However, within the scope of the factor
analysis, the necessary sample size has already been proven to be sufficient.

Regarding the latent variables (LV), the literature partly detects both similar and partly
different constructs. Attitudes towards shopping in general and the enjoyment of shopping are
common factors used to explain shopping behavior (22, 24, 46). Similar aspects to the factor
technology criticism usually fall under points such as risk, trust or ability to use the internet in the
factor analyses of other authors (46, 50, 51). Considering the great skewness of the I items and
with regard to technological know-how as a relevant requirement for the adaption online shopping
results indicate that this technical knowledge is largely available. However, since visible relations
can only be recognized to gender-specific aspects, the factor technology criticism is only used to
a limited extent for the descriptive analysis. First in shopping behavior literature the impact of
social norm on shopping attitudes could be demonstrated. Factor loadings regarding the LV pro-
deliveries show that individuals who consider the support of local traders to be less important, tend
to have an affinity to have goods delivered by third-parties.

However, results contain indications that the items referring to two factors partly address
different aspects. For example, while the shipping costs in the factor pro-deliveries are perceived
as disruptive by individuals, they could explain why people prefer to go to shops in the factor in-
store. Due to these interpretations the slight undercutting of the guideline values for Cronbach’s
Alpha is accepted and internal consistency is judged to be given. The recognized trend in this study
towards substitution potentials for employees and multimodal individuals with long commute
distances contrasts with (41), who report fewer online purchases for people with longer working
hours. As a high number of deliveries for employees could not be solely related to the factor pro-
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deliveries, further aspects can and must influence shopping behaviour. Accordingly, the time
aspect already considered in the set could gain in importance.

Overall, the results have demonstrated that, in particular, the combined assessment of
psychological aspects (LVs pro-deliveries and in-store) can descriptively explain the observed
travel and shopping behavior. For persons with an aversion to deliveries and a simultaneous
preference for going shopping no substitution potential is to be expected. On the contrary, visible
substitution effects could be accounted for people who dislike going shopping and are positively
related to delivery services as well. In the case of preferring shopping in both online and traditional
manner, individual travel is complemented by services provided by third parties and is not or only
marginally replaced. This assumption coincides with the existing literature (21, 22). The
substitution potential can therefore be assessed as limited, especially for people who like to go
shopping. Therefore, the factor in-store provides an essential indication of individuals' preference
to travel for shopping purposes. Further, the findings confirm the role of accessibility for car use.
In addition, the correlation of attitude towards cars and the use of delivery services provides an
essential element of discussion whether the private car as a means of transport can be replaced by
delivery services. This provides evidence that an integrated approach on the basis of a travel
behavior framework and including a wide range of psychological aspects leads to promising
findings.

CONCLUSIONS

A special aspect of the developed approach in this work is the collection of typical travel behavior
with a so-called travel skeleton in combination with an extended set of questions on online
shopping behavior and the inclusion of attitudes regarding mode choice, shopping and technology.
A questionnaire in this combination was up to now not available in literature. The collected data
hold corresponding potential for detailed travel-related evaluations and the investigation of
interrelationships with shopping behavior.

In conclusion, factor analysis validated the attitudinal questions and identified three latent
variables (LV): pro-delivery, technology criticism and in-store attitudes. This points to
interpersonal differences and enables the identification of distinct behavioral and attitudinal
groups. For example, the uncovering that the number of deliveries is caused by different LVs
dependent on gender enlarges the knowledge of research. Further descriptive results indicate that
the ratio of the amount of trips to deliveries within two weeks can partly be traced back to these
LVs. The appearance of both substitute and complementary effects can be confirmed in this study,
however, these effects are difficult to distinguish and overlap. New findings and added value of
this research result from the visibility of the substitution potential when combining the
consideration of the factors pro-deliveries and in-store. It was acknowledged that, in particular,
the positive attitude towards shopping in-store can be seen as an essential cause for shopping trips.
In the course of this survey, it additionally could be found evidence for a significant connection
between the affinity for deliveries, on the one hand, and the enthusiasm for the private car, on the
other hand. This corresponds to the hypothesis that passenger car use and the use of delivery
services can be related. In contrast, shopping behaviour for cyclists takes place in a nearby
environment independent of deliveries.

The explorative data analysis conducted in this research concentrates on whether
conclusions in the respect of trip substitution for shopping travel and whether delivery services
can partially replace the use and ownership of private cars can be drawn on the basis of the
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developed survey approach. Since the first application of this survey approach was able to
demonstrate suitable results, further research should be conducted on this basis. The findings
obtained in this work therefore represent a first, but surely not a final result. For an advanced
examination of the original issue, multivariate methods are required due to their higher explanatory
value and contribution to understanding of interactions. Although the item set has attempted to
address a variety of aspects, the quality of some individual items is not sufficient to form a separate
factor, i.e. feeling of time pressure. Correspondingly to this, the ideas for further extensions and
adaptions of the set are diverse. Nevertheless, the presented represents a possibility to generate
suitable data for research purposes.

AUTHOR CONTRIBUTION

The authors confirm contribution to the paper as follows: survey concept: Lisa Bonisch, Sascha
von Behren, Bastian Chlond; literature review: Lisa Bonisch; data preparation: Lisa Bonisch; data
analysis: Lisa Bonisch, Sascha von Behren; interpretation of results: Lisa Bonisch, Sascha von
Behren, Bastian Chlond, Peter Vortisch; draft manuscript preparation: Lisa Bonisch. All authors
reviewed the results and approved the final version of the manuscript.

REFERENCES

1. Cao, X. E-Shopping, Spatial Attributes, and Personal Travel. In Transportation Research
Record: Journal of the Transportation Research Board, No. 1, 2009, pp. 160-169.

2. Visser, E.-J., and M. Lanzendorf. MOBILITY and ACCESSIBILITY EFFECTS of B2C E-
COMMERCE: A LITERATURE REVIEW. Tijdschrift voor economische en sociale
geografie, Vol. 95, No. 2, 2004, pp. 189-205.

3. Salomon, I. Telecommunications and Travel: Substitution or Modified Mobility? Journal of
Transport Economics and Policy, Vol. 19, No. 3, 1985, pp. 219-235.

4. Mokhtarian, P. L. Telecommunications and Travel: The Case for Complementarity. Journal
of Industrial Ecology, Vol. 6, No. 2, 2002, pp. 43-57.

5. Cao, X. The Relationships Between E-Shopping and Store Shopping in the Shopping
Process of Search Goods. Transportation Research Part A: Policy and Practice, Vol. 46,
No. 7, 2012, pp. 993-1002.

6. Couclelis, H. Pizza over the Internet: E-Commerce, the Fragmentation of Activity and the
Tyranny of the Region. Entrepreneurship & Regional Development, VVol. 16, No. 1, 2004,
pp. 41-54.

7. Douma, F., and K. Wells. ICT and Travel in the Twin Cities Metropolitan Area: Enacted
Patterns Between Internet Use and Working and Shopping Trips, Washington DC, 2004.

8. Farag, S., T. Schwanen, M. Dijst, and J. Faber. Shopping Online And/or in-Store? A
Structural Equation Model of the Relationships Between E-Shopping and in-Store Shopping.
Transportation Research Part A: Policy and Practice, Vol. 41, No. 2, 2007, pp. 125-141.



O© 0 NOoO o ks WDN P

[EY
o

el el
w N

el el
o oA

= e
o ~

N DN
= O ©

NN
w N

NN DN
[op &) N

N N
o

W w N
= O ©

w w w
BN

W w W
~N O O1

22

Bonisch, von Behren, Chlond, and Vortisch

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mattioli, G., J. Anable, and K. Vrotsou. Car Dependent Practices: Findings from a Sequence
Pattern Mining Study of UK Time Use Data. Transportation Research Part A: Policy and
Practice, Vol. 89, 2016, pp. 56-72.

Ibrahim, M. F. Car Ownership and Attitudes Towards Transport Modes for Shopping
Purposes in Singapore. Transportation, VVol. 30, No. 4, 2003, pp. 435-457.

Gould, J., T. F. Golob, and P. Barwise. Why Do People Drive to Shop? Future Travel and
Telecommunications Tradeoffs. https://escholarship.org/uc/item/7rbOh6gd.

Rotem-Mindali, O., and I. Salomon. The Impacts of E-Retail on the Choice of Shopping
Trips and Delivery: Some Preliminary Findings. Transportation Research Part A: Policy
and Practice, Vol. 41, No. 2, 2007, pp. 176-189.

Ecke, L., B. Chlond, M. Magdolen, C. Weiss, T. Hilgert, and P. Vortisch. Deutsches
Mobilitatspanel (MOP) - Wissenschaftliche Begleitung Und Auswertungen, Bericht
2017/2018: Alltagsmobilitat Und Fahrleistung, Institut fir Verkehrswesen (KIT), 2019.

Weltevreden, J. W. J. Substitution or Complementarity? How the Internet Changes City
Centre Shopping. Journal of Retailing and Consumer Services, Vol. 14, No. 3, 2007,
pp. 192-207.

Mokhtarian, P. L. A Conceptual Analysis of the Transportation Impacts of B2C E-
Commerce. Transportation, VVol. 31, No. 3, 2004, pp. 257-284.

Gould, J., and T. F. Golob. Shopping Without Travel or Travel Without Shopping? An
Investigation of Electronic Home Shopping. Transport Reviews, Vol. 17, No. 4, 1997,
pp. 355-376.

Cao, X., and P. L. Mokhtarian. The Intended and Actual Adoption of Online Purchasing: A
Brief Review of Recent Literature. https://escholarship.org/uc/item/095934s0.

Chang, M. K., W. Cheung, and V. S. Lai. Literature Derived Reference Models for the
Adoption of Online Shopping. Information & Management, Vol. 42, No. 4, 2005, pp. 543—
559.

Rotem-Mindali, O., and J. W. J. Weltevreden. Transport Effects of E-Commerce: What Can
Be Learned After Years of Research? Transportation, VVol. 40, No. 5, 2013, pp. 867-885.

Cao, X., F. Douma, and F. Cleaveland. Influence of E-Shopping on Shopping Travel. In
Transportation Research Record: Journal of the Transportation Research Board, No. 1,
2010, pp. 147-154.

Cao, X. J., Z. Xu, and F. Douma. The Interactions Between E-Shopping and Traditional in-
Store Shopping: An Application of Structural Equations Model. Transportation, Vol. 39,
No. 5, 2012, pp. 957-974.

Farag, S., T. Schwanen, and M. Dijst. Empirical Investigation of Online Searching and
Buying and Their Relationship to Shopping Trips. In Transportation Research Record:
Journal of the Transportation Research Board, 2005, pp. 242—-251.



O© 0 NOoO O bk wWw NP

el
— o

e
B WM

el el
~N o O

N
o © ™

N N DN
W N -

NN DN
[op &) N

N DN DN
© 0

W w w
N O

W w W
(G2 B JV)

w w w
o N o

23

Bonisch, von Behren, Chlond, and Vortisch

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Krizek, K. J., Y. Li, and S. L. Handy. Ict as Asubstitute for Non-Work Travel: A Direct
Examination. In TRB 84th Annual Meeting, 09-13 January 2005, 2005.

Lee, R. J.,, I. N. Sener, P. L. Mokhtarian, and S. L. Handy. Relationships Between the Online
and in-Store Shopping Frequency of Davis, California Residents. Transportation Research
Part A: Policy and Practice, Vol. 100, 2017, pp. 40-52.

Lenz, B., K. Kohler, and W. Krause. Anderungen Im Einkaufsverhalten Durch E-
Commerce? Eine Empirische Untersuchung Auf Grundlage Von Paneldaten, 2015.

Rotem-Mindali, O. E-Tail Versus Retail: The Effects on Shopping Related Travel Empirical
Evidence from Israel. Transport Policy, VVol. 17, No. 5, 2010, pp. 312-322.

Tonn, B. E., and A. Hemrick. Impacts of the Use of E-Mail and the Internet on Personal
Trip-Making Behavior. Social Science Computer Review, Vol. 22, No. 2, 2004, pp. 270-280.

Weltevreden, J. W. J., and T. van Rietbergen. E-Shopping Versus City Centre Shopping: The
Role of Percieved City Centre Attractiveness. Tijdschrift voor Economische en Sociale
Geografie, Vol. 98, No. 1, 2007, pp. 68-85.

Weltevreden, J. W.J., and O. Rotem-Mindali. Mobility Effects of B2c and C2c E-Commerce
in the Netherlands: A Quantitative Assessment. Journal of Transport Geography, Vol. 17,
No. 2, 2009, pp. 83-92.

Corpuz, G., and J. Peachman. Measuring the Impacts of Internet Usage on Travel Behaviour
in the Sydney Household Travel Survey, 2003.
https://atrf.info/papers/2003/2003_Corpuz_Peachman.pdf.

Farag, S., M. Dijst, and M. Lanzendorf. Exploring the Use of E-Shopping and Its Impact on
Personal Travel Behavior in the Netherlands. In Transportation Research Record: Journal of
the Transportation Research Board, No. 1, 2003, pp. 47-54.

Ferrell, C. E. HOME-BASED TELESHOPPERS and SHOPPING TRAVEL: DO
TELESHOPPERS TRAVEL LESS? In Transportation Research Record, No. 1894, 2004,
pp. 241-248.

Ferrell, C. Home-Based Teleshopping and Shopping Travel: Where Do People Find the
Time? In Transportation Research Record: Journal of the Transportation Research Board,
2005, pp. 212-223.

Hoogendoorn-Lanser, S., N. T.W. Schaap, and M.-J. OldeKalter. The Netherlands Mobility
Panel: An Innovative Design Approach for Web-Based Longitudinal Travel Data Collection.
Transportation Research Procedia, Vol. 11, 2015, pp. 311-329.

Hoogendoorn-Lanser, S., M.-J. Olde Kalter, and N. T. W. Schaap. Impact of Different
Shopping Stages on Shopping-Related Travel Behaviour: Analyses of the Netherlands
Mobility Panel Data. Transportation, VVol. 46, No. 2, 2019, pp. 341-371.

Zhou, Y., and X. Wang. Explore the Relationship Between Online Shopping and Shopping
Trips: An Analysis with the 2009 NHTS Data. Transportation Research Part A: Policy and
Practice, Vol. 70, 2014, pp. 1-9.



© O ~N OO0k, WDN P

[EY
o

=
[NCQ N

ol il
UA W

el
© ~N o

N DN
= O ©

NN DN
EE NG I V)

N DN DN
~N O O1

W NN
O © o

w w
N

w w
B~ w

w w
o o1

24

Bonisch, von Behren, Chlond, and Vortisch

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

Joewono, T., A. Tarigan, and M. Rizki. Segmentation, Classification, and Determinants of
in-Store Shopping Activity and Travel Behaviour in the Digitalisation Era: The Context of a
Developing Country. Sustainability, Vol. 11, No. 6, 2019, p. 1591.

Maat, K., and R. Konings. Accessibility or Innovation? Store Shopping Trips Versus Online
Shopping. In Transportation Research Record: Journal of the Transportation Research
Board, No. 3, 2018, 036119811879404.

Schmid, B., K. W. Axhausen, and S. Schmutz. Exploring the Choice Between in-Store and
Online Shopping, 2016.

Wiese, A., S. Zielke, and W. Toporowski. Shopping Travel Behaviour. International Journal
of Retail & Distribution Management, VVol. 43, 4/5, 2015, pp. 469-484.

Ren, F., and M.-P. Kwan. The Impact of Geographic Context on E-Shopping Behavior.
Environment and Planning B: Planning and Design, Vol. 36, No. 2, 2009, pp. 262-278.

Rotem-Mindali, O., and I. Salomon. Modeling Consumers' Purchase and Delivery Choices in
the Face of the Information Age. Environment and Planning B: Planning and Design,
Vol. 36, No. 2, 2009, pp. 245-261.

Hsiao, M.-H. Shopping Mode Choice: Physical Store Shopping Versus E-Shopping.
Transportation Research Part E: Logistics and Transportation Review, Vol. 45, No. 1, 2009,
pp. 86-95.

Farag, S., J. Weltevreden, T. van Rietbergen, M. Dijst, and F. van Oort. E-Shopping in the
Netherlands: Does Geography Matter? Environment and Planning B: Planning and Design,
Vol. 33, No. 1, 2006, pp. 59-74.

Hernandez, B., J. Jiménez, and M. José Martin. Age, Gender and Income: Do They Really
Moderate Online Shopping Behaviour? Online Information Review, Vol. 35, No. 1, 2011,
pp. 113-133.

Mokhtarian, P. L., D. T. Ory, and X. Cao. Shopping-Related Attitudes: A Factor and Cluster
Analysis of Northern California Shoppers. Environment and Planning B: Planning and
Design, Vol. 36, No. 2, 2009, pp. 204-228.

Hsu, M.-H., C.-H. Yen, C.-M. Chiu, and C.-M. Chang. A Longitudinal Investigation of
Continued Online Shopping Behavior: An Extension of the Theory of Planned Behavior.
International Journal of Human-Computer Studies, Vol. 64, No. 9, 2006, pp. 889-904.
Rohm, A. J., and V. Swaminathan. A Typology of Online Shoppers Based on Shopping
Motivations. Journal of Business Research, Vol. 57, No. 7, 2004, pp. 748-757.

Walczuch, R., and H. Lundgren. Psychological Antecedents of Institution-Based Consumer
Trust in E-Retailing. Information & Management, Vol. 42, No. 1, 2004, pp. 159-177.
Swinyard, W. R., and S. M. Smith. Why People (Don't) Shop Online: A Lifestyle Study of
the Internet Consumer. Psychology and Marketing, VVol. 20, No. 7, 2003, pp. 567-597.



© O NOoO Ok wWw NP

el
(N )

el
w N

il
(G2 NN

25

Bonisch, von Behren, Chlond, and Vortisch

51.

52.

53.

54.

55.

56.

Goldsmith, R. E., and E. B. Goldsmith. Buying Apparel over the Internet. Journal of Product
& Brand Management, VVol. 11, No. 2, 2002, pp. 89-102.

von Behren, S., C. Minster, J. Esch, M. Hunecke, P. Vortisch, and B. Chlond. Assessing Car
Dependence: Development of a Comprehensive Survey Approach Based on the Concept of a
Travel Skeleton. Transportation Research Procedia, Vol. 32, 2018, pp. 607-616.

Hunecke, M., S. Haustein, S. Grischkat, and S. Bohler. Psychological, Sociodemographic,
and Infrastructural Factors as Determinants of Ecological Impact Caused by Mobility
Behavior. Journal of Environmental Psychology, Vol. 27, No. 4, 2007, pp. 277-292.

von Behren, S., C. Minster, M. Magdolen, B. Chlond, M. Hunecke, and P. Vortisch.
Bringing Travel Behavior and Attitudes Together: An Integrated Survey Approach for
Clustering Urban Mobility Types, 2018.

Steg, L. Car Use: Lust and Must. Instrumental, Symbolic and Affective Motives for Car Use.
Transportation Research Part A: Policy and Practice, Vol. 39, 2-3, 2005, pp. 147-162.
MacCallum, R. C., K. F. Widaman, S. Zhang, and S. Hong. Sample Size in Factor Analysis.
Psychological Methods, Vol. 4, No. 1, 1999, pp. 84-99.



