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General Iintroduction




Chapter 1

1.1 Introduction

The transformation of retailing from physical-based to online-based stores has
unavoidably challenged retailers to adapt their strategies to survive in the rapidly
changing market. This technological development combined with modern
lifestyle has driven e-commerce to be currently ubiquitous. Consequently, the
popularity of conventional physical stores has gradually decreased. Statistics
indicate that the market share of e-commerce in the US has steadily increased
from 5.8% in 2011 to 11.1% in 2018 and it is predicted to be 13.3% in 2021
(“Why Online Isn’t the End of the Physical Retail Store™, 2017). In contrast, the
number of physical stores has greatly plummeted (e.g., 7066 stores in America
were closed in 2017; Weinswig, 2018). Retailing experts have argued that the
remarkable reduction in physical stores is due to retailers not fully exploiting the
unique features of physical stores that are intrinsically absent in online stores
(“Why Physical Stores Are Still So Important”, n.d.). Store owners who realize
this point can beneficially turn the crisis into an opportunity (Mannino, 2018).

There are numerous inherent advantages of physical stores over online
counterparts. Physical stores enable retailers to personally and directly interact
with consumers to create brand awareness whereas online stores cannot provide
this benefit easily. Attractive physical stores can stimulate store visits and provide
chances for retailers to make their brands stand out from competitors.
Moreover, the physical stores can offer consumers unique and compelling
experiences to touch, feel and try products before purchase (Winter, 2017).
Physical stores with appealing showrooms decorated by unique wallpaper,
layout, and scent allow consumers to interactively experience products to
consequently increase appreciation (Mannino, 2018). In contrast, web pages of
online stores typically only show a list of items and pictures of products on a
screen, so that consumers cannot directly touch or experience the products
(Winter, 2017). Furthermore, the rapid growth in online retailing has accelerated
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the online market to be extremely competitive. It is getting more difficult for
online retailers to be superior to competitors due to the tremendous number of
brands selling online (Mannino, 2018).

The unique benefits of physical stores compared with the online ones suggest
that the retailers possessing physical stores (with or without having an online
channel) likely have more opportunities to succeed than retailers who rely only
on e-commerce (Geuens, Brengman, & S'Jegers, 2003; Importance of Physical
Stores, 2017). In line with this, evidence shows that consumers spend most of
their money on retailers that have physical stores for all major product categories
(Importance of Physical Stores, 2017). Indeed, retailers who apply multiple
channels (integration of physical stores and online channels (e.g. website, social
media, mobile, tablet)) likely succeed in the future market. The multi-channel
strategy allows retailers to reach customers and provide products, services, and
experiences anytime and anywhere. Despite the number of channels retailers
may focus on, the transformation of the market emphasizes the needs to
improve physical stores to continue to attract consumers, motivate store visit,
create experience and enhance product sales.

Physical store environments can be designed and implemented as a marketing
tool to influence consumers’ behaviors and create desired effects for retailers
(Kotler, 1973). The store environment is a “silent language” or a cue that
communicates the stores’ image and purpose to potential customers (Bitner,
1992; Kotler, 1973). Considering the store as a product that retailers want to sell,
the store environment can be seen as the package of the store, which conveys
information about the store’s potential benefits to consumers (Solomon, 1985).
Therefore, store managers can exploit the store environment to draw customers’
attention, to enhance their expectations of shopping trips and to increase their
intention to visit the store (Baker, Parasuraman, Grewal, & Voss, 2002). Once
the consumers get into the stores, the environment can motivate them to browse
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and explore products, as well as influence the types and the number of products
purchased.

The store environment can be categorized into ambient, social, and design
factors (shown in Figure 1.1; Baker et al., 2002). The ambient factors represent
the nonvisual elements that are the background characteristic of the store
(e.g. music, noise, temperatures, and scent). The social factors refer to the
presence of employees and customers, and interpersonal interaction between
them (Baker et al., 2002). The design factors involve the visual elements of the
store (e.g., layout, color, architectural elements: exterior display window,
flooring, carpeting) that tend to be processed at a more conscious level than the
ambient factors (Wakefield & Baker, 1998).

Impacts of store environment on consumers’ cognitive responses (i.e.,
expectations and perceptions of environment; Baker et al., 2002) and affective
responses (pleasure and arousal; Helmefalk, & Hultén, 2017; Turley & Milliman,
2000) have been investigated by many researchers since Kotler (1973) proposed
the concept of store environment (atmospheric in Kotler, 1973) as a marketing
tool. Among the store environmental factors, scholars have predominantly
focused on the impacts of ambient or social factors (how specific factors
influence consumers’ responses) or on the combined impacts of ambient factors,
social factors and design factors (to what extent environmental factors influence
consumers’ perceptions and shopping behaviors). They have investigated effects
of ambient factors such as music, noise, and temperature on consumers’
perceptions toward store image, merchandise price, merchandise quality,
perceived visual appeal, perceived shopping enjoyment, perceived shopping
efficiency, consumers’ pleasure and arousal, and time spent in the store (for
reviews, see Turley & Milliman, 2000; Vieira, 2013). Scholars have increasingly
studied the social factors (presence of salesperson, presence of other customers,
and their interaction within the store) since these factors greatly impact
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consumers’ perceptions toward a store, consumers’ emotion and perceived
shopping experiences, perceived crowding as well as consumers’ shopping
behaviors and chances of revisit (Demirgiines, 2015; D. Han, 2010; for reviews
see R. Singh, 2006; Turley & Milliman, 2000; Vieira, 2013).

I Store Environment I—PI Internal Response I—DI Behaviors

Design Factors

- Spatial layout (store layout design,
merchandise layout, product
allocation within categories)

- Carpeting & flooring

- Decoration & window displays
- Other visual elements of store

Cognitive responses

- Expectations of store

- Perceptions toward store
- Beliefs

- Categorization

- Mental stereotype

Approach vs. Avoidance

- Attraction
- Intention to visit

Ambient Factors

- Music

- Stay/Explore
- Noise

- Spend money
- Temperatures

- Return
C oo Recommend
- Other nonvisual background of

store environment Affective responses
Emotion:
- Pleasure

- Arousal
Social Factors

- Presence of employees and
customers

- Interpersonal relationship among
employees-customers

Figure 1.1: A conceptual model of store environmental impacts on consumers' responses to the
store (adapted from Baker et al., 2002; Bitner, 1992)

Note: The black blocks and letters represent the scope covered in this thesis.

Store design factors (color, exterior display window, flooring, carpeting,
allocation of product on shelves) have also been shown to significantly alter
consumers’ perceptions and shopping behaviors (Baker et al., 2002; Garlin &
Owen, 2006; Fiore, Yah, & Yoh, 2000; R. Singh, 2006; Turley & Milliman, 2000).
Apart from the impacts of store decorations and shelf and floor space allocation,
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there is surprisingly little empirical evidence showing detailed impacts of the
spatial layout of a store, especially how specific store layout design, and
merchandise layout (or location of merchandise) influence consumers’ cognitive
responses (expectations of the store), store choice and product choices.

In retailing, spatial layout refers to the way in which stores’ physical elements
(e.g. shelves, racks, product displays, and furniture) are arranged and positioned
throughout the store, the size and shape of those elements and the spatial
relationships among them (Bitner, 1992; van Rompay, Tanja-Dijkstra,
Verhoeven, & van Es, 2012). More in-depth knowledge regarding the impacts
of spatial layout of the store is vital since the spatial layout is a primary concern
for retailers when designing or remodeling their stores (Ghosh, Tripathi, &
Kumar, 2010). Despite potential impacts of a store’s spatial layout, the currently
available literature has explored only overall impacts of store’s spatial layout or
impacts of broadly defined layout such as simple/complex layout (Turley &
Milliman, 2000), spacious/cluttered layout (van Rompay et al., 2012) on specific
consumers’ responses (perceptions toward store, perceived crowding, emotion,
shopping behaviors and intention to visit or revisit the store). This available
knowledge may not suffice for store managers who plan to refurbish their stores
to attract modern consumers. Moreover, since retailers are recently transforming
toward smaller size stores that aim to enhance shopping experience rather than
providing as many products as possible, knowledge of store’s spatial layout
requires an update (Petersen, 2018).

Inspired by the lack of knowledge in the area, this thesis aims to provide
empirical support to verify and comprehend the impacts of store’s spatial layout
on consumers’ responses. Two main factors of store’s spatial layout are
considered, namely store layout design and merchandise layout. The store layout
design refers to the size (length and height) and shape of shelves, and the
placement pattern (orientation) as well as the spatial relationship among shelves.
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The merchandise layout refers to the location where specific product categories
are placed in the store. Additionally, the underlying processes that explain the
impacts of those factors on consumers’ intention to visit the store and
purchasing choices are investigated. Understanding the role of store layout
design and merchandise layout on consumers’ responses can assist store
managers in choosing an appropriate space plan that potentially attracts more
customers and increases chances of success for physical retailers (Cil, 2012).

This thesis consists of three main parts. The first part focuses on store layout
design and its impacts on consumers’ expectations and intention to visit the
store. The second part focuses on merchandise layout and its impacts on
consumers’ purchasing choices where the tool used is the virtual store. The third
part focuses on the methodology how to apply the virtual store in marketing and
retailing research that aims to investigate in-store shopping and purchasing
behaviors. Basic concepts regarding store layout design, merchandise layout and
research tools used throughout this thesis (i.e., virtual reality) are briefly
introduced in the following parts.

1.2 Store’s spatial layout

Store’s spatial layout is defined as the arrangement and positioning of a store’s
physical elements (e.g. shelves, racks, product displays, cash register and
furniture), the characteristics of those elements (e.g. size and shape) and spatial
relationships among them throughout the store (Bitner, 1992; van Rompay
etal., 2012). The store’s spatial layout is a key store-related cue that can promptly
be noticed by consumers even without entering a store, especially when
consumers walk past stores of which the entrances are wide and transparent.
The store’s spatial layout affects the overall perception of stores. It can
communicate with consumers and create expectations and impressions about
stores as well as offered benefits (Underhill, 2000). In other words, by using
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attractive spatial layout retailers can increase the possibility that potential
consumers enter the store. Furthermore, after entering stores, the store’s spatial
layout can influence which shopping routes consumers take, and which products
they are exposed to. It thus can be used as choice architecture to influence
product choices (Mohan, Sivakumaran, & Sharma, 2013). The layout can also
enhance the customer’s shopping experience, which may accordingly motivate
more impulsive purchases (Baker, Grewal, & Parasuraman, 1994, Levy & Weitz,
2012). Retailers have considered store’s spatial layout as one of the priority
factors when designing or remodeling their stores (Backstrom & Johansson,
2006). Prior research has also shown that consumers value spatial layout of the
store as one of their store choice criteria (Béckstrom & Johansson, 2006; Baker
etal., 2002; Ghosh et al., 2010). Store’s spatial layout is a cue that consumers use
to make inferences and expectations about the store’s benefits and costs when
visiting new stores (Baker et al., 2002).

121 Store layout design

Store layout design has traditionally been categorized into three types, namely
grid, free-form and racetrack layouts. These ‘prototypical’ layouts are claimed to
provide distinct benefits and drawbacks for consumers and retailers because of
the resultant of different concrete attributes of designs (e.g., length and shape of
shelves) and arrangements of shelves. The grid layout consists of identical long
and rectangular shelves and aisles that are placed parallel to one another. The
arrangement of the grid layout appears in a repetitive pattern. The grid layout
can facilitate effective space allocation, and effective product search whereas it
is less visually exciting than the other layouts (Titus & Everett, 1995). This type
of layout is, therefore, suitable for consumers with a planned purchase and is
generally applied to groceries and drugstores.
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The free-form layout consists of a variety of shelf lengths and shelf shapes.
It represents an unrestricted arrangement of shelves and aisles. This layout can
offer a more spacious, relaxing and enjoying environment and can consequently
stimulate browsing. However, the use of space in this layout is less efficient than
in the grid layout. The efficiency of product search is probably reduced due to
the undefined shopping route (Levy & Weitz, 2012; Lewison, 1994). Thus, the
free-form layout likely increases shopping time and impulsive purchase (Levy &
Weitz, 2012). Because of these reasons, we usually see the free-form layout in
specialty and upscale stores.

The racetrack layout (also known as loop) comprises displays that are organized
into individual, semi-separate areas or departments with a particular theme.
It provides a major aisle to facilitate the walking paths of consumers that can
enter the store from multiple entrances. Despite the loop arrangement, the
design and orientation of displays in the racetrack layout have not been specified.
It can include either grid design or free-form design in each department. The
racetrack layout is stated to create interesting and entertaining shopping
experiences. It also increases impulsive purchase as consumers are naturally
motivated to move around to experience an unusual shopping theme (Lewison,
1994). Yet, the racetrack layout tends to require more space to place products in
stores and may lower shopping efficiency. The racetrack layout is usually found
in department stores (Levy & Weitz, 2012).

Even though the argued benefits and drawbacks of each type of store layout
design on shopping behaviors have been well documented in retailing literature
(Levy & Weitz, 2012), empirical evidence to testify the potential impacts of store
layout design is scarce. There have been a few prior works which mainly focused
on the impacts of store layout on pedestrian routes or on efficient space
allocation (Aloysius & Binu, 2013; Botsali & Peters, 2005; Groeppel-Klein &
Bartmann, 2007). In addition, other studies (P. Singh, Katiyar, & Verma, 2014,
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Turley & Milliman, 2000) investigated the effects of store environments on
consumer responses by using store layout as part of a broader manipulation of
environmental factors (together with signage, decoration, and the arrangement
of products). These studies manipulated all factors simultaneously so that one
cannot disentangle the effect of an individual factor. Surprisingly, no detailed
guidelines from empirical studies are available to assist store managers in
deciding their store layout design. In particular, there is no conclusive
information about the impacts of store layout design on modern consumers’
expectations and perceptions. This suggests that retailers in the past designed,
built and changed their spatial layout by relying on the traditional belief from the
typology of store layout design without understanding in detail its impacts on
consumers. Evidence to support this is that many retailing consultant websites
still explain impacts of store’s spatial layout based on the typology previously
introduced (e.g., Fabregas, 2018; The Essential Guide to Retail Store Layouts,
n.d.). Accordingly, it is possible to speculate that retailers have followed trial and
error approaches when designing store’s spatial layout rather than systematic
research. This is likely due to the difficulty and expensiveness of spatial layout
manipulation. Also, changing the spatial layout in the field can interfere with
sales because consumers are very sensitive to even a minor change in store
environment (Turley & Milliman, 2000). Yet, thanks to the advancement of
virtual reality technology, investigation of store layout design’s effects can
nowadays be more conveniently performed. This thesis aims at establishing an
initial step to explore the potential impacts of store layout design on consumers’
expectations and perceptions toward the store as well as on consumers’ intention
to visit the store. Virtual reality is applied to enable our store’s spatial layout
research.

This thesis concentrates on detailed impacts of the grid and the free-form layouts
that are frequently applied to the majority of individual stores. The racetrack

layout is excluded from the current study because it is usually applied to
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department stores only. Since the physical retailers are moving toward small or
private stores where they can enhance consumer interaction and shopping
experiences (Thomas, 2017), the grid and free-form layouts are likely used more
frequently in the future than the racetrack.

To provide insight and expand the typology of store layout design, store layout
design attributes (such as shelf length, shelf shape and shelf orientation) used to
characterize grid versus free-form layout are examined deeper in this thesis.
These store layout design attributes potentially explain the different impacts of
grid versus free-form layout. For example, the reason that the free-form layout
induces relaxing and enjoyable feelings is possibly because it consists of a variety
of design and orientation of the shelves (shape, length, and orientation). The
grid layout, in contrast, has only rectangular shelves oriented in a parallel pattern.
It thus facilitates product search, but it may be less interesting for consumers.

Impacts of store layout design

Store layout design attributes are related to functional benefits (efficiency in
finding and getting products) and hedonic benefits (enjoyment), and consumers
may thus use store layout design to infer the stores’ shopping efficiency and
shopping enjoyment in the store. Moreover, research has also shown that store
layout design influences the general store image that is perceived in consumers’
mind (Baker et al., 2002). In the absence of prior knowledge, specific perceptions
may rely on mental stereotypes in which experience toward one type of store
can be transferred to another store with a similar layout. For example, long
shelves and parallel orientation (a grid layout) may trigger perceptions of a
discount store that provides less shopping enjoyment but more functional
benefits (cheap products). In contrast, various shapes and arrangements of
displays may trigger a perceived upscale store image and lead consumers to
expect that their shopping trip will be enjoyable but less efficient. The
expectations of shopping efficiency, shopping enjoyment and perceptions of
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store image can influence consumers’ intention to visit the store because
consumers likely choose only the physical stores that can benefit their shopping
trips (high shopping efficiency and/or high shopping enjoyment).

Shopping motivation

The impacts of store layout design on the intention to visit the store may differ
from one shopping trip to another since consumers shop with varying purposes
or motivations (Babin, Darden, & Griffin, 1994). Sometimes consumers shop
because of the necessity to buy products without searching for enjoyment
(utilitarian motivation). At other times, consumers may primarily aim to enjoy
the shopping activity (hedonic motivation). These two motivations can also
occur together. Consumers can thus have both a utilitarian and a hedonic
shopping motivation or have mainly a utilitarian, or mainly a hedonic motivation
during a shopping trip (Babin et al., 1994; Li, Zhou, Nicholls, Zhuang, &
Kranendonk, 2004). This thesis will focus on the more extreme cases in which
the shopping trip is characterized dominantly by a utilitarian shopping
motivation or dominantly by a hedonic shopping motivation. The shopping
motivation may alter the importance of the underlying drivers of store choice.
For example, consumers with a utilitarian motivation likely prefer a simple layout
such as a grid layout because it facilitates shopping efficiency. In contrast,
consumers with a hedonic motivation may select a more complex layout such as
a free-form layout because of the challenging, more enjoyable atmosphere.
The current project examines this possible moderation of shopping motivation
on the underlying process of store layout’s impacts.

12
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122 Complexity and orderliness of stores

In addition to the typology and concrete attributes of store layout design, this
thesis explores the roles of complexity and orderliness, as the abstract attributes
that may provide deeper understanding of the impacts of store layout design, on
consumer responses. The grid and free-form typology of store layout design are
broad categories and as such provide limited guidance to retailers, whereas the
effects of concrete attributes of store layout design are probably too specific to
be very helpful. Thus, more abstract attributes may be needed to help retailers
design and understand the impacts of store layout.

Complexity and orderliness have been proposed by environmental psychologists
as common and higher order attributes that explain impacts of environments on
people’s responses to the environments both in nature (van den Berg, Vlek, &
Coeterier, 1998) and urban environments (Health, Smith & Lim; 2000; Nasar,
1994). Complexity and orderliness have received attention from the retailing
research community (Gilboa & Rafaeli, 2003; Jang, Baek & Choo, 2018; Orth &
Wirtz, 2014). Gilboa and Rafaeli (2003) were the first to verify the beneficial
roles of complexity and orderliness of stores in predicting consumers’ responses
to store environments.

Complexity

Complexity represents visual richness, ornamentation, information rate,
diversity and variety of information or elements in an environment (Nasar,
2000). It relates to the multiplicity of elements. For example, the complexity of
stores increases when there is more variety of shelf elements or arrangement
patterns (Gilboa & Rafaeli, 2003). In relation to store layout design typology, we
may state that the free-form layout is more complex than the grid. This is
because the former comprises a variety of shelves and unrestricted shelf
arrangements whereas the latter consists of rectangular shelves arranged in a

13
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single parallel pattern. Among the numerous layouts categorized as free-form,
the level of complexity can be quite different though, likely depending on the
richness and variety of store’s elements in the specific layouts (quantity of
shelves, variety of shelf shape and shelf orientation).

Orderliness

Orderliness denotes a degree of organization, coherence, fittingness, congruity
and legibility of information or elements (Kaplan, 1987; Nasar, 1994).
It represents the congruity of relationships among different parts of entire
elements (Arnheim, 1971). For example, a symmetric or parallel arrangement of
elements can increase store orderliness. In relation to the typology of store layout
design, the grid layout tends to be more orderly than the free-form that typically
has less coherence or an asymmetric arrangement pattern.

We propose that complexity and orderliness may help explain the overall effect
of store layout design that cannot be covered by the unique effect of each
concrete attribute such as shelf length, shelf shape, and shelf orientation.
Moreover, since perceived complexity and orderliness have been used to explain
the effects of multiple store environment factors, retailers may use perceived
complexity and orderliness to assess effects of store layout design when
combined with other store environment factors (color, design or placement of
products; Gilboa & Rafaeli, 2003; Jang et al., 2018). Understanding the role of
complexity and orderliness can help store managers and researchers who aim to
examine more abstract attributes of store layout design or to change multiple
environmental factors in the future.

123 Merchandise layout

After successfully attracting consumers to visit the store, store managers
subsequently face the challenging task to turn them into paying customers. They

14
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are in need to find strategies to motivate product purchases and to increase the
conversion rate. In addition to store layout design, another possible strategy that
is easy to implement and increasingly becoming popular is designing the
merchandise layout or the location where whole product categories are placed
in the store (Kroese, Marchiori, & de Ridder, 2015; Thorndike, 2017). Location,
where products are placed, can influence consumers’ perceptions toward the
store, and more importantly, it can influence consumers’ purchasing choices.
Researchers and marketers have increasingly applied merchandise layout as one
of the choice architecture interventions to guide and help consumers make a
desirable choice (such as healthy food choice), in a predictable way.

Retailers know that the merchandise layout (e.g., prime location, end of aisles,
front-middle of the store, at the checkout counter, at the storefront) can be
exploited as a strategy to increase product sales (Escaron, Meinen, Nitzke, &
Martinez-Donate, 2013). However, knowledge on how the specific merchandise
layout of the store or a particular location of product categories in the store can
affect consumers’ choice is scarce. The reported studies have concentrated
primarily on two prime locations: an end-of-aisle display (Nakamura, Pechey,
Suhrcke, Jebb, & Marteau, 2014) and the check-out counter (Cohen & Babey,
2012; van Gestel, Kroese, & de Ridder, 2018), which are demonstrated to draw
consumers’ attention and stimulate sales. Another location that researchers
suggested to bring potential impacts on sale is the store entrance (Walmsley,
Jenkinson, Saunders, Howard, & Oyebode, 2018). To the best of our knowledge,
this location has been examined by only one study revealing that placing fruit
and vegetables around the entrance (compared to placing at the back) increases
the sale of those products in grocery stores (Walmsley et al., 2018). As suggested
by several previous studies (Cohen & Babey, 2012; van Gestel et al., 2018;
Walmsley et al., 2018), the location of product categories in stores can be used
as an intervention to influence consumers’ choices (both types and quantity
of products purchased). Understanding how merchandise layout shapes
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consumers’ choices can help retailers and policymakers identify an appropriate
location of product categories that stimulates consumers to make choices which
are in their own best long-term interest.

Potential impacts of merchandise layout on consumers’ products
purchased

The impact of merchandise layout on types and quantity of products purchased
may be driven by many underlying factors such as the decision-making process
that consumers apply, the specific purposes of the product purchases,
consumers’ personality traits and so on. The underlying factors also likely
depend on the choice alternatives that are accessible to consumers to choose
from. For example, product location may have a minor or no influence on the
choices of products that consumers have a strong commitment to (brand
loyalty). In contrast, product location may strongly influence the choices of
products when consumers experience conflict in choosing or when they are
indifferent to the options.

One conflict that consumers often experience is choosing between healthy food
that provides long-term benefits (e.g., future healthy life) versus indulgent food
that gives immediate pleasure (e.g., enjoying the good taste). When facing these
conflicts, many consumers may fail to control themselves to resist such
temptations (Tangney, Baumeister, & Boone, 2004) and tend to act toward their
short-term rather than long-term benefits (Lynch & Zauberman, 2006).

Many studies have suggested the role of “salience/attention” as a driver for the
impact of product location on choices (Cohen & Babey, 2012; Nakamura et al.,
2014; Sorenson, 2009; van Gestel et al., 2018; Walmsley et al., 2018). The prime
location has been applied to draw consumers’ attention to a specific product
category. Once consumers’ attention is drawn to a category (e.g., fruit placed at
the entrance or cash-register), other products in another location are out of their
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attention. Consumers’ choices therefore heuristically go to the most salient
option.

In addition to attention biases, the ability of self-control or self-regulation has
been shown to greatly affect consumers’ choices of healthy versus indulgent
food. Self-control refers to the ability to attain control over impulses and to
engage in behavior that is in line with long-term desirable goals (Ainslie, 1975;
Baumeister, 2002b). Consumers need self-control to make desirable choices that
are consistent with their long-term goal (healthy choice). Research has shown
that acts of self-control expend cognitive resources that are limited (Baumeister,
2002a; Muraven, Tice, & Baumeister, 1998). These cognitive resources are
depleted over time after acts of self-control (Vohs et al., 2008). In return, the
reduction in this resource leads to a state called ego-depletion in which
consumers become more impulsive and less self-controlled (Baumeister, Sparks,
Stillman, & Vohs, 2008; Vohs & Faber, 2007). Therefore, when consumers lack
in self-control resource, they likely opt for the indulgent choice that gives an
immediate pleasure (van Kleef & van Trijp, 2018). Marketers and policymakers
may help consumers to make the desired choice by employing a merchandise
layout that exposes consumers to the conflicting product categories (e.g. healthy
and indulgent snacks) at a point of time during the shopping trip where
consumers are still able to control themselves.

This thesis proposes that the location of healthy and indulgent food at the
entrance or at the end of a shopping trip may influence consumers’ ability to
control themselves during a conflicting choice between healthy and indulgent
food. During a shopping trip, consumers follow a navigation path in which they
are exposed to the product shelves located around the entrance before moving
to the shelves located further away in the store (Larson, Bradlow, & Fader, 2005).
Therefore, the location of a product category (near the entrance or further away
near the exit) tends to determine the number of choices (few or many)

17



Chapter 1

consumers have made prior to encountering the choice conflict. In turn, the
number of prior choices consumers make is suggested to influence success or
failure of self-control on subsequent choices because research has shown that
making choices expends the same pool of cognitive resources that consumers
need to assert self-control (Vohs et al., 2008). Placing healthy and indulgent food
at the end (beginning) of a shopping trip likely increases (decreases) indulgent
food choices whereas it potentially decreases (increases) healthy food choices
because consumers may be depleted (less or not depleted) from many (few) prior
choices that they have made.

To the best of our knowledge, there is no empirical evidence showing how self-
control is affected by the location of product categories and how self-control
depletion (ego-depletion) affects the choices made in stores. Research to date
typically focuses on the healthiness of a single purchase or consumption when
participants are allowed to choose one product (i.e., choose between a healthy
or an indulgent product, Honkanen, Olsen, Verplanken, & Tuu, 2012; Maas,
de Ridder, de Vet, & de Wit, 2012; Wills, Isasi, Mendoza, & Ainette, 2007).
Consumers in real shopping situations can freely choose many products in any
number that they prefer. Existing research has supported that purchasing is a
dynamic process that depends on consumers’ response to earlier purchase
decisions (Gilbride, Inman, & Stilley, 2015; van der Heide, van Ittersum, &
van Doorn, 2016). Even though there has been no study examining the effects
of product location on a series of choices yet, van der Heide et al. (2016)
investigated healthy-shopping dynamics throughout the shopping trip and their
findings seem to support our speculation. They showed that a group of shoppers
(overweight shoppers) chose relatively healthy options in the first half of their
shopping trip, whereas they purchased relatively unhealthy options during the
second half of the trip. However, the authors have not examined the underlying
process of this dynamic. We speculate that self-control is an underlying process.
To enable retailers to design an appropriate merchandise layout, it is, therefore,
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important to understand the possible effects of the merchandise layout on a set
of choices in a realistic choice set up. This thesis aims to provide insight into
how the merchandise layout (location of product categories in the store)
influences consumers’ choices in a shopping trip. The possible process
(self-control) that may drive consumers’ choices in the supermarket is
investigated, as well as the influence of consumers’ trait self-control.

1.3 Tools used for studying impacts of the physical
store environment on consumers’ expectations and
shopping behavior

The lack of empirical evidence on how consumers respond to the physical
environment, especially store’s spatial layout, limits retailers to design spatial
layout by trial and error. Since the manipulation of spatial layout and other
tangible factors in a real store is difficult and expensive and it may induce
negative impacts on consumers (Liu & Jang, 2009), research to date has provided
limited understanding of store’s spatial layout. Even though some store
environmental factors are easy to be changed and can be investigated in a lab
experiment, consumers’ responses to the lab stimuli may not fully resemble
behaviors that happen in a real purchase context. Fortunately, the current
development of virtual reality technologies enables consumer behavior
researchers to solve such limitations by creating close-to-reality store
environments in the lab where researchers can carefully control other factors
(Slater, 2009). Virtual reality thus provides insight into consumers’ behaviors and
improves fidelity and generalizability (external validity) of research findings
compared to traditional lab experiment (Morales, Amir, & Lee, 2017). Despite
the promising benefits of the virtual store, expertise in usage of a virtual store is
vital to ensure timely and accurate preparation and implementation of research.
The current thesis has developed and employed virtual reality technology to
explore the effects of store layout design and merchandise layout on consumers’
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expectations and in-store behaviors. This thesis also provides a methodological
contribution by describing a detailed protocol with steps to use the desktop
virtual store to investigate consumers’ in-store behaviors.

In this thesis, two formats of virtual reality have been applied to manipulate the
store’s spatial layout (store layout design and merchandise layout) and to provide
close-to-reality shopping environments for participants (van Herpen, Immink,
& van den Puttelaar, 2016).

131 The SketchUp 3D modeling program

The SketchUp 3D modeling program is used to create images of stores
(SketchUp, 2018). SketchUp is a web-based application that provides a wide
range of drawing applications in architectural, interior design, landscape
architecture, civil and mechanical engineering, film and video game design.
It comprises an open library from which users can download models of buildings
and elements to create our own environments (e.g., products, shelves,
decoration, cash-register). This Ph.D. thesis uses SketchUp to manipulate store
layout design while controlling for other environmental factors. The created
images are presented to participants to examine their expectations of the stores.

132 The virtual store

The virtual store deploys virtual reality technology to create close-to-realistic and
immersive three-dimensional virtual store environments in which people can
actively interact with objects in the store. Virtual stores have been utilized as a
managerial aid for several purposes. For example, they have been used to assist
companies in developing a shelf plan for their products. Virtual environments
have also been used in clinical settings, to measure emotional responses to food
for patients with an eating disorder (Gorini, Griez, Petrova, & Riva, 2010) or as
a screening tool for mild cognitive impairment (Zygouris et al., 2015). Moreover,
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virtual reality has been used in marketing and consumer research to assess
consumers’ in-store behaviors and consumers’ responses to store environments
or their product choices. For example, prior studies have focused on point-of-
sale displays (A. Kim et al., 2014), price changes (Waterlander, Mhurchu, &
Steenhuis, 2014; Waterlander, Blakely et al., 2016), packaging (van Herpen,
Immink, & van den Puttelaar, 2016) and nutritional labels (Ducrot et al., 2016).
Furthermore, a virtual store has been used to help create and test public health
interventions to stimulate children’s healthier food choices (Berneburg, 2007).

A virtual store is employed in the current project to manipulate store layout
design and merchandise layout. It enables us to conduct research in a tightly
controlled, flexible and cost-efficient, yet realistic setting. In addition to the main
studies, the procedures to create and use the virtual supermarket environment
to conduct in-store consumer behaviors and marketing research are developed
and summarized in this thesis to guide future research.

1.4 Scope and outline of the thesis

Researchers, retailers, and consumers have realized the considerable impacts of
store’s spatial layout on consumers’ responses to a store (Béckstrom &
Johansson, 2006; Baker et al., 2002; Levy & Weitz, 2012). Store’s spatial layout
is one of the primary factors that store managers consider (B&ckstrom &
Johansson, 2006). Moreover, consumers also value the store’s spatial layout
when making their store choices (Backstrom & Johansson, 2006). Despite the
potential role of spatial layout on consumers’ responses, the empirical evidence
to enhance understanding of spatial layout’s impacts on consumer responses to
retail stores remains scarce. To date, previous empirical studies only showed the
extent to which a store’s spatial layout is important for retailers and consumers.
Other studies revealed the overall impacts of store layout on consumers’
responses, but the investigated layouts were broadly defined (simple/complex
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layouts; Turley & Milliman, 2000, crowded/spacious layouts; van Rompay et al.,
2012). Moreover, the studies on merchandise layout emphasized only the cash-
register or end-of-aisle location of products; other products location which can
potentially increase sales have not been examined yet. Without knowing the
detailed impacts of spatial layout, store managers seem to have no other options
except using a trial-and-error approach and primarily relying their store's layout
design on the broadly defined categories (grid/ free-form typology of the layout,
simple/complex layouts, crowded/spacious layouts). Therefore, retailers can be
guided to design and use the most appropriate spatial layout by information
obtained from consumer behavior studies such as which store layout design
enhances consumers’ expectation and approach behaviors or which
merchandise layout is the most effective in increasing sales (Turley & Milliman,
2000). This thesis aims at filling the gap in knowledge on store’s spatial layout
by exploring detailed impacts of store layout design (length, shape, and
orientation of shelves) as well as merchandise layout to provide more theoretical
and practical insights into store’s spatial layout knowledge. Moreover, to enable
research on the spatial layout of stores, this thesis provides guidelines on how to
use the virtual store as a methodological contribution.

The overall aim of this thesis is to examine the impacts of store layout design
and merchandise layout on consumers’ responses to the store (e.g., expectations
and perceptions toward the store and shopping process, intention to visit the
store, shopping behaviors, and product choices). The following research
questions will be addressed.
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1. How does store layout design determine consumers’ intention to visit
the store?

a. How do store layout design’s attributes explain the impacts of
store layout on consumers’ cognitive responses and intention to
visit the store?

b.  What are the underlying processes explaining the impacts of
store layout design on intention to visit the store?

c.  How does the underlying process differ among consumers with
utilitarian and hedonic shopping motivation?

2. How does the merchandise layout (location of snacks in the store) shape
consumers’ purchasing choices of healthy and indulgent snacks?

a. How does self-control depletion drive the effects of merchandise
layout on purchasing choices?

b.  How does self-control depletion impact healthy and indulgent
choices of consumers with a different trait self-control?

These questions are addressed in Chapters 2, 3 and 5. Meanwhile, the procedures
to employ the desktop virtual store in marketing and consumer behavior
research, as well as an example of in-store behavior research conducted with the
virtual store, is presented in Chapter 4. A schematic summary of the entire Ph.D.
thesis is shown in Figure 1.2.
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Chapter2

Chapter 2 examines the impacts of store layout design on consumers’ intention
to visit the store and its possible underlying process under different shopping
motivations (research questions 1a - 1c). 3D pictures of pharmacy stores with
various layouts are employed in three studies (two quantitative experiments and
one qualitative study) to explore consumers' expectations and intention to visit
the store. This chapter presents impacts of store layout design typology (grid
versus free-form) and store layout design’s attributes (shelf length and shelf
orientation) on consumers' expectations and subsequent intention to visit. The
different impacts of free-form layouts compared to the grid layout reveal the
limitation of using the typology of store layout design (grid vs. free-form) to
predict consumer responses. Finally, this chapter proposes abstract attributes
(i.e., store layout complexity and orderliness) generated from consumers to
explain the impacts of store layout.

Chapter 3

As proposed in the previous chapter, Chapter 3 establishes an initial step to
elucidate the roles of abstract attributes of store layout (perceived complexity
and perceived orderliness) on the intention to visit the store. The underlying
process (expected shopping efficiency, expected shopping enjoyment and
perceived store image) and the moderating roles of shopping motivation are
investigated. In the study, 3D images of pharmacy stores are evaluated via an
online survey. Store layout design’s concrete attributes (shelf length, shelf
orientation, and shelf shape) are systematically varied to manipulate perceived
complexity and perceived orderliness of store layouts (24 layouts). This chapter
provides guidelines regarding the concrete attributes and abstract attributes of
the store layout design that store managers should consider when designing their
stores.
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Chapter 4

Chapter 4 provides methodological guidelines to researchers who want to bring
realism to lab experiments for in-store consumer research. This chapter presents
information and guidelines on how to use the desktop virtual store in conducting
consumer behavior research to study impacts of store environments on
shopping behaviors (e.g., store layout design and merchandise layout). Detailed
procedures to create stimuli, to set up and conduct an experiment, and to record
and extract recorded data are given. In addition, this chapter provides an
example of store’s spatial layout research within the virtual store. The research
is conducted to investigate the impacts of shelf length and shelf orientation on
consumers’ shopping behaviors (i.e., shopping time, walking distance, number
of products examined and purchased) and perceptions toward the store. The
benefits, drawbacks and important cautions that researchers should consider
when conducting research with the virtual store are discussed.

Chapter 5

Chapter 5 examines the potential impacts of merchandise layout or snack
categories’ location on healthy/indulgent snack choices that consumers make in
the supermarket. Additionally, the role of ego-depletion predicted to be an
underlying process and the role of trait self-control predicted to be a moderator
are investigated (research question 2 (a - b)). Four lab experiments are conducted
within the virtual store environment. The first experiment tests the assumption
that common and familiar choice tasks in the supermarket can evoke ego-
depletion and impair subsequent self-control performance. The second and third
experiment further investigate the impacts of merchandise layout on healthy and
indulgent snack choices from different snack alternatives. The fourth
experiment attempts to verify the effects of self-control depletion caused by
another self-control task (i.e. crossing out of a letter) on snack choices. Our study
aims to provide insight into the impacts of merchandise layout (through
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self-control depletion) on food choices when consumers have the chance to buy
as many products as they want.

Chapter 6

Chapter 6 concludes the main findings of the thesis and addresses the research
questions how store layout design and merchandise layout contribute to
consumers’ expectations, intention to visit the store, shopping behaviors, and
the purchasing choice. Finally, limitations of the studies and recommendations
for future research will be given.
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exgecte_d In-store shopping efficiency,
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image and intention to visit stores
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Chapter 2

Abstract

Store layout is assumed by marketers and retailers to influence consumers’
perception, store choice and intention to visit the store. However, the detailed
impacts of store layout design, especially from a consumers’ perspective have
hardly been empirically studied. Therefore, this chapter applies pictures of 3D
stores in three sequential empirical studies to examine how the store layout
design can affect consumers’ expectations about the shopping process (shopping
efficiency and enjoyment), perceived store image and intention to visit the store.
Our studies confirm the impacts of store layout design on expected shopping
process and perceived store image, which in turn positively affect the first
intention to visit the store. The first study verifies the effects of a free-form
layout (compared to a grid layout conceptualized in retail management literature)
to enhance expected shopping process and perceived store image. The second
study examines two key underlying attributes of store layout design: shelf length
and shelf orientation and shows contradictory findings for these. The attributes
related to the free-form layout (short shelves and mixed orientation) do not have
similar effects on the dependent variables: whereas consumers appreciate short
shelves they dislike a mixed orientation. This manifests that the distinction
between the grid and free-form layouts does not capture consumer expectations
adequately. Finally, the third study therefore explores these expectations using
self-generated distinctions made by consumers. We find that the abstract
attributes of complexity, orderliness, and spaciousness can explain the impacts
of store layout design. This provides more understanding of store layout design
and guides directions for future research.
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2.1 Introduction

Imagine you walk through a new shopping street. Along the way you see many
stores of which you have limited information. To choose which store to visit,
you may rely on the immediate information you see at the front of the store
(e.g., products display, promotion, decoration). Apart from these well-known
cues, shelf arrangement or store layout design is also a key store-related cue that
customers can promptly notice even without entering the store. At the first visit,
consumers may also rely on store layout design to make inferences and
subsequently form expectations for product costs, offered benefits, and the
likely shopping experience (Baker et al., 1994; Underhill, 2000). In other words,
store layout design can influence shoppers’ first impression and intention to visit
a store (Alawadhi & Yoon, 2016). Hence, understanding how layout affects
consumers’ expectations of the store can beneficially assist in attracting new
customers (Cil, 2012).

Store layout design is classified into three main types namely the grid, the
free-form and the racetrack layouts (Ghosh, 1994; Levy & Weitz, 2012; Lewison,
1994). The grid layout consists of a strict and well-organized pattern of shelves
that are arranged parallel to one another, whereas the free-form layout contains
a playful and unrestricted pattern of shelves. The racetrack layout organizes the
shelves into semi-separated areas according to a particular shopping theme. The
specific types of layout design are appropriate to certain kinds of shops. For
instance, the grid layout is generally found in grocery and discount stores. The
free-form counterpart is often used in specialized or fashion stores. Besides, the
racetrack layout is usually seen in big department stores offering diverse product
categories. The grid and free-form layouts are intensively used in a variety of
retail stores in our daily shopping activities and both are applied to similar types
of (competing) stores (e.g., pharmacy stores with grid versus free-form layouts).
It is thus intriguing to explore how these two layouts compare to each other.
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In contrast, the racetrack layout is almost exclusively applied to department
stores and therefore out-of-scope for the current chapter. We will focus on
exploring how grid and free-form layout affect store attractiveness.

The grid and the free-form layouts have been stated to provide various benefits
according to retailing literature, and to lead to different consumers’ perceptions.
The grid layout is stated to facilitate shopping efficiency, whereas the free-form
layout is stated to increase shopping enjoyment (Levy & Weitz, 2012; Lewison,
1994). Moreover, the grid layout is associated with a downscale store image,
while the free-form relates to an upscale store image (Burstiner, 1986). There
have been some reported studies which have proposed impacts of store layout
design on consumers’ expectations toward stores (Puccinelli et al., 2009; Spies,
Hesse, & Loesch, 1997; Titus & Everett, 1995). For example, Titus and Everett
(1995) have proposed that stores with a simplified aisle pattern (i.e., a grid layout)
tend to be perceived as being easier to walk through and search for products,
but less stimulating than those with a more complex aisle configuration.
However, empirical investigations, especially the comprehensive study of
consumer behaviors (e.g., perceptions and expectations about the store in
relation to the store layout design) remain limited.

The absence of empirical evidence has motivated several comparative studies of
stores with a variety of environmental factors (e.g., music, lighting, sign,
decoration) and layouts (Baker et al., 1994; Spies et al., 1997). Some studies
employed store layout design as part of the store environment and examined
how the combined store environmental factors influence store perceptions,
including perceived complexity and orderliness of the store (Gilboa & Rafaeli,
2003; Jang et al., 2018). Even though these studies have verified the importance
of store layout design, the findings cannot unambiguously address the role of
the grid versus free-form layouts on consumers’ expectations or intention to visit
the store because store layout design was not the only store element that was
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changed. There has been a recent study addressing the main effect of store layout
design (Alawadhi & Yoon, 2016) which shows that a grid layout brings higher
approach tendencies (i.e., patronage and repatronage intention, desire to stay,
desire to explore and word-of-mouth) than a free-form in the context of a
supermarket. However, this finding contradicts the existing retailing literature.
Therefore, more research is required to further examine this inconsistency
because the layout is a primary concern for retailers (Alawadhi & Yoon, 2016)
and consumers generally rate store layout as one of the main factors that
determine their store choices (Ghosh et al., 2010).

The current chapter combines the model of Baker, Parasuraman, Grewal and
Voss (2002) and knowledge from retailing literature (e.g., Levy & Weitz, 2012)
to investigate how store layout design affects consumers’ intention to visit the
store. We propose that consumers’ expectations of the perceived costs and the
benefits that a store offers during the shopping process (expected shopping
efficiency and expected shopping enjoyment) as well as perceived store image
(upscale vs. downscale store image) are the underlying process explaining the
effects of store layout design. The expected shopping processes and perceived
store image are proposed because they are known as potential store layout
benefits (Levy & Weitz, 2012) and they resemble the store choice criteria that
explain the effects of store environments on intention to visit the store (Baker
et al., 2002). In addition, the current study provides further insights into store
layout design by exploring store layout design’s attributes (shelf length and shelf
orientation) to provide more concrete guidelines to store managers. Finally, the
potential moderating role of shopping motivation is investigated. Shopping
motivation refers to the goal that consumers are keen to fulfill during their
shopping trip. Consumers with a utilitarian shopping motivation desire to buy
products as efficiently as possible, whereas those with a hedonic shopping
motivation enjoy their browsing and shopping (Babin et al., 1994; Holmqvist &
Lunardo, 2015; Kaltcheva & Weitz, 2006). Since stores with different layouts are
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expected to provide the distinct levels of costs and benefits, intention to visit the
store and store choice may differ according to shopping motivation.

The studies are divided into three sequential parts. The first study examines the
effect of the grid versus the free-form layout by simultaneously manipulating
four concrete layout design’s attributes (shelf length, orientation, height, and
shape). The second study investigates shelf length and shelf orientation
separately, as the two key layout design’s attributes distinguishing grid and
free-form layouts. Disentangling the effects of shelf length and orientation
shows that these attributes lead to vastly different consumer responses. The
diverse effects of store layout designs, especially the free-form layout found in
the first two studies suggest that other abstract attributes may be needed to
clarify the effects of store layout designs. Hence, the third part uses a free
elicitation technique to explore the abstract attributes that consumers use to
classify the different store layout designs. This enhances understanding of the
abstract attributes that differentiate store layout designs.

This chapter contributes to the retailing literature by providing insights into the
potential impacts of store layout design on consumers’ expectations and
intention to visit. Evidence on the effects of store layout design as well as store
layout design’s concrete attributes (shelf length and shelf orientation) on
intention to visit under different motivations is given. In addition, the underlying
process to explain the impacts of store layout design on consumers’ intention to
visit the store is examined. Finally, practical guidelines of how store managers
can select an appropriate store layout designs are suggested. This chapter is one
of a few empirical studies that reveals the effects specifically for store layout
design. The knowledge provided is suitable for predicting the effects of store
layout design from the view of consumers in the situation that a store is new for
them.
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2.2 Theoretical framework

221 Store layout design

Most consumers share the experience that, regardless of the products, some
stores are inviting, while other stores feel uncomfortable even before entering.
In today’s markets, stores usually employ wide entrances or transparent windows
which allow shoppers to see inside. Therefore, the store layout design can be
easily recognized and accordingly be one of the main factors that influence such
store perceptions (Puccinelli et al., 2009; Rintaméki, Kanto, Kuusela, Spence,
2006; Underhill, 2000). Baker and colleagues (2002) also support that store
layout design is one of the store environmental factors shoppers use to decide
whether or not to visit a store. In the current chapter, we examine the grid and
free-form layouts.

The grid layout is a rectangular arrangement of displays and aisles that are placed
parallel to one another. Mostly, the size and shape of the display areas and the
length and width of the traffic aisles are homogeneous throughout the store. It
is commonly used in the grocery sector such as in supermarkets and drug stores.
For the retailer, this layout is claimed to be cost-efficient since it makes efficient
use of store space (Levy & Weitz, 2012; Lewison, 1994). The free-form layout
involves an unrestricted arrangement of displays. It employs a variety of sizes,
shapes, and styles of display allocated in an informal and unbalanced
arrangement. It is mainly used by fashion stores but can also be seen in drug
stores. Table 2.1 summarizes the key differences between the grid and free-form
layouts, as these are currently conceptualized in the retail management literature.
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Table 2.1: Differences between the grid and free-form layout

Concrete .
attribute Grid layout Free-form layout
Shelf length Long shelves (aisles) Variety of shelf length
Shelf Shelves in an unrestricted
. . Parallel shelves
orientation pattern
Shelf height High shelves Variety of shelf height
Shelf shape Rectangular shelves Variety of shelf shapes

222 Impacts of store layout design on consumers’ expectations
and intention to visit

The grid and free-form layouts likely bring different impacts on consumers’
expectations/ perceptions of the store, and consequently on their intention to
visit the store (Grewal, Baker, Levy, & Voss, 2003; Griffin, Babin, & Attaway,
1996). Following prior literature, these expectations likely center on two
managerially-important constructs that shape the “expected shopping process”,
relating to the costs of shopping (i.e., effort / efficiency in the decision-making
process) and the benefits of shopping (i.e., enjoyment with the shopping and the
assortment) (Diehl, van Herpen, & Lamberton, 2015). Efficiency and enjoyment
need not be related, and stores can be both effortful and enjoyable at the same
time (lyengar & Lepper, 2000). In addition to the expected shopping process,
store layout design also influences overall perceptions about the store (store
image) which affect intention to visit (Baker et al., 1994). The image of the store
reflects other benefits that a store may offer such as merchandise price,
merchandise quality and service quality. Perceptions toward store image thus
potentially enhance or prevent store visit. In general, intention to visit the store
should be higher when the expected shopping process and perceived store image
are more positive (Baker et al., 1994; 2002; Kumar, Gupta & Kishore, 2014).
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Shopping efficiency

Store layout design can help consumers minimize their search and decision-
making effort, by diminishing wasted steps, time, and effort in the shopping
process (Cil, 2012). When consumers see an arrangement of shelves from the
front of the store, they likely infer how easy or difficult it will be to walk around
the store. Store layout design should thus influence the expected amount of
effort needed when navigating through the store (Baker et al., 2002; Titus &
Everett, 1995), thereby affecting the expected efficiency of shopping in a store. The
grid layout represents a clean and efficient shopping environment. With its
simple pattern, the grid layout is claimed to facilitate product search (Levy &
Weitz, 2012) because the aisles are organized in a symmetric and an easily
understandable pattern, allowing easy identification of where to go (Rayburn &
Voss, 2013). In contrast, a free-form layout can be less efficient because of its
complexity. Consumers may think that they need to make extra steps to walk
around in a free-form layout. We thus expect that:

H1: A store with a grid layout has a higher expected shopping efficiency
than a store with a free-form layout.

Shopping enjoyment

Many consumers seek enjoyment during their shopping trip. Retailers thus
generally attempt to create shopping environments that enhance shopping
enjoyment in addition to facilitating shopping efficiency (Arnold & Reynolds,
2003; Vazquez & Bruce, 2002), a process called ‘shoppertainment’ (Pine &
Gilmore, 1998). Customers who enjoy the shopping experience are claimed to
pursue more unplanned purchases and to be more eager for future purchases
(Bloch & Richins, 1983; H. Kim & Y. Kim, 2008). Unusual and interesting
shopping environments can create entertainment for customers and enhance the
store performance.
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The differences between the grid and free-form layouts could affect expected
shopping enjoyment. The playful manner in which the shelves in the free-form
layout are placed exposes people to various unexpected shelves and paths and
may enhance a navigational challenge and an arousing shopping trip. This may
contribute to expectations of a feeling of pleasure and fun. The free-form layout
also provides customers with a perceived freedom to relax and move in any
direction within the store (Baker et al., 1994). The grid layout, in contrast,
provides a task-oriented environment and is generally seen as more boring
(Machleit & Eroglu, 2000; Titus & Everett, 1995; Vrechopoulos, O’Keefe,
Doukidis, & Siomkos, 2004). Thus, we expect that:

H2: A store with a grid layout has a lower expected shopping enjoyment
than a store with a free-form layout.

Store image

Store layout design also likely leads to a different overall image of the store as an
upscale or downscale store (Baker et al., 1994). Currently, the grid layout is
commonly used in discount stores because it facilitates efficient space allocation.
The grid layout allows retailers to present a large number of products in a small
space. In contrast, the free-form layout appears more in an upscale store.
Since most consumers develop images for categories of stores (Mazursky &
Jacoby, 1986) and learn over time, it is likely that they will link an unknown store
with stores they have seen. When they see a grid layout, they may automatically
expect lower price and lower quality merchandise from the store (a discount
store image). Also, they may expect lower service quality levels than provided by
a store with a free-form layout (an upscale image). In support, research shows
that specific attributes of stores are related to a high or upscale image versus a
discount store image (Gardner & Siomkos, 1986; Zimmer & Golden, 1988).
Baker and colleagues (1994) operationalized grid and free-form layout as part of
the store design in their study and argued that the free-form layout is linked
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to a prestige-image environment and the grid layout to a discount-image
environment. Hence, we propose that:

H3: Consumers perceive a more upscale store image for a store with the
free-form layout than for a store with the grid layout.

Intention to visit the store

The impacts of store layout design on intention to visit the store are potentially
determined by the expected shopping process and perceived store image.
Research has supported the positive impacts of consumers’ expectations and
perceptions toward store choice criteria, including shopping efficiency and
shopping enjoyment on intention to visit (Baker et al., 2002; Lu & Seo, 2015;
Shamsher, 2015; Srivastava & Natu, 2014). The studies show that in both
traditional retailing and online retailing, consumers report more intention to visit
and revisit the store that they expect to enhance shopping efficiency and
shopping enjoyment. Besides, most research shows that consumers generally
report positive impacts of store image on intention to visit (Baker et al., 1994;
Srivastava & Natu, 2014). Our prediction is thus based on previous research.
Since the free-form layout is predicted to bring higher expected shopping
enjoyment and an upscale image, we, therefore, predict higher intention to visit
the stores with the free-form layout than the store with the grid layout. Following
hypotheses are formed:

H4a: Impacts of store layout design on intention to visit the store are
mediated by expected shopping process (efficiency and enjoyment)
and perceived store image.

H4b: The free-form layout attracts higher intention to visit than the grid
layout because it enhances higher expected shopping enjoyment
and perceived store image although it brings lower expected
shopping efficiency.

39



Chapter 2

Figure 2.1 provides a graphical display of the proposed relationships that will be
tested.

Expected shopping

efficiency
Store Layout Design
i Intention to
Study1l: grid vs. free-form Expected shopping R
layout enjoyment _
Study?2: shelf length & Store choice

shelf orientation

Perceived store
image
(upscale/ discount)

Shopping
motivation

Figure 2.1: Conceptual framework

2.3 Study 1: Grid versus free-form layout

Study 1 investigates the effects of grid versus free-form layout on consumers’
expectations about the shopping process, store image, and intention to visit the
store. It simultaneously manipulates all four concrete attributes of store layout
design that have been distinguished by prior retail literature in the
conceptualization of grid versus free-form layout (see Table 2.1, p.36).

231 Method

Participants

Participants (n = 81, 79% female) were Dutch native speakers. Their age ranged
from 16 to 83 (M = 35). Of the participants, 46% were employed, 41% student,
1% job seeker, and 12% retired or disabled.
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Design

The study had a 2-group (layout: grid vs. free-form) within-subject design.
Presentation order was counterbalanced and controlled for in the analyses.
The grid layout had high, long and rectangular shelves which were placed parallel
to each other. The free-form layout had both high and low, long and short,
rectangular and round shelves which were placed in a playful manner. Pictures
and descriptions of the layouts were created so that participants could imagine
the design of the grid and free-form layout (Appendix 2.1). The pictures were
developed using SketchUp, a program that enables the 3D design of a store.

Procedure

Participants evaluated both stores via a computer-based questionnaire using
Quialtrics. They were asked to imagine that they would go shopping in the store.
After seeing each of the two stores, participants were asked to indicate their
expectations about shopping efficiency, shopping enjoyment, and store image,
as well as their intention to visit the store. The study took approximately 12 - 15
minutes and as a reward, participants had a chance to win one of two €20
vouchers.

Measures

Expected shopping efficiency, shopping enjoyment, perceived store image and
intention to visit the store were measured using sliders. Participants saw only the
position of their answer without any numeric score. The answers were saved on
a 0- 100 point scale. Expected shopping efficiency was measured with two items: ‘This
store is well organized’ and ‘I think I can find easily what I am looking for’ on a
‘strongly disagree - strongly agree’ slider bar (cf. Beauchamp & Ponder, 2010;
o = .91%). Expected shopping enjoyment was based on the pleasure scale for retail

1 Reliability of the scales is calculated separately for a grid and a free-form layout. The reported
Cronbach’s o is an average of Cronbach’s « of the grid and the free-form layout.
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environments developed by Donovan and Rossiter (1982). The items used in
this study were ‘Depressed - Contented’, ‘Unhappy - Happy’, ‘Unsatisfied -
Satisfied’, ‘Annoyed - Pleased’ (o= .92).

Store image is measured using items (product price, product quality, and service
quality) based on prior research (Baker et al., 1994; Kumar et al., 2014; Mazursky
& Jacoby, 1986; Zimmer & Golden, 1988). Items came from the perceived
quality indicator scale of Dodds, Monroe and Grewal (1991), the monetary price
perceptions from the study of Baker and colleagues (2002), and the retail service
quality scale developed by Dabholkar, Thorpe and Rentz (1995). Items are
shown in Appendix 2.2 (o« = .88).

Intention to visit the store were tapped by asking participants to indicate their
agreement with the statement ‘I would like to visit this store’. This was measured
after participants saw each store.

2.3.2 Analysis plan

A repeated measure ANOVA was used to examine the main effects of store
layout design and presentation order and their interaction on consumers’
expected shopping process, perceived store image and intention to visit the
store. Store layout design was included as a within-subject factor. Order of
presentation and the interaction between store layout design and order of
presentation were included as the between-subject factors.

The MEMORE macro for SPSS (Montoya & Hayes, 2015) was used to test the
indirect effect of store layout design on intention to visit the store where
expected efficiency, expected enjoyment, and store image were mediators. The
parallel multiple mediator model was selected for the analysis of the two-
condition repeated measure design.
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233 Results

Expected shopping efficiency

In contrast to H1, results show that participants expected a marginally higher
shopping efficiency in the store with a free-form layout than in the store with a
grid layout (Mereeom = 60.48 and Meris = 51.51, F(1,79) = 3.53, p = .06).
According to Cohen’s standard, the effect of store layout design was quite small
though (7, = 0.04). Neither order (F(1, 79) = 0.09, p = .77) nor its interaction
with store layout design (F(1, 79) = 0.49, p = .49) had a significant influence on
expected shopping efficiency.

Expected shopping enjoyment

As predicted by H2, participants expected a higher feeling of enjoyment in the
store with a free-form layout than in the store with a grid layout (Meree.fom =
64.44 and Mg = 48.46, F(1,79) = 31.64, p < .001). Store layout design showed
the moderate impact on expected shopping enjoyment (7> = .23). In addition,
the order x layout interaction was significant (F(1,79) = 3.88, p = .05, 7, = 0.05).
Expected shopping enjoyment in the free-form layout was rated higher when
this layout was presented after the grid layout (Mc.r = 68.98) compared to when
it was presented before the grid layout (Mr.c = 60.02, p < .05). The score for
shopping enjoyment in a store with a grid layout did not depend on presentation
order (Mg = 47.30, Mec = 49.59, NS). Overall, customers clearly expected
more pleasure in a free-form layout than in a grid layout.
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Perceived store image

In line with our prediction (H3), the store with a free-form layout was perceived
to have a more upscale store image than the store with the grid layout (Meree-form
= 57.84 and Maiq = 48.69, F(1,79) = 6.25, p < .05). It showed a moderate size
of effect (2 = .07). Neither presentation order nor the interaction was
significant (Fpresentation order(1,79) = 2.21, p = .14; Finteraction(1,79) = 1.68, p = .20).

Intention to visit the store

A repeated measures ANOVA showed that participants reported higher
intentions to visit the store with a free-form layout than the store with a grid
layout (Mereetom = 65.60 and Meig = 41.20, F(1,79) = 4141, p < .001).
As expected, results confirm a large impact of store layout design on intention
to visit (7> = .34). The order x layout interaction was significant and moderately
strong (F(1,79) = 5.83, p < .05, 7> = .07). The difference was stronger when the
free-form layout was seen first than when the grid layout was seen first (grid first:
Mereeform = 72.25 and Marig = 38.52, p < .001; free-form first: Meree-form = 59.12
and Mgiq = 43.80, p <.05), yet the free-form layout always had a higher intention
to visit.

Direct and indirect effects of store layout design on intention to
visit the store

The results revealed both a direct effect (b = 8.59, p = .001) and indirect effects
of store layout design on intention to visit the store through expected shopping
enjoyment (b = 15.50; 95% CI [9.43, 22.13]) and marginally through expected
shopping efficiency (b = 1.73; 90% CI [0.07, 4.18]). This implies that, as
expected, shopping enjoyment and (marginally) shopping efficiency mediated
the effect of store layout design on intention to visit the store. In contrast with
our expectations, no mediation effect of store image was found on intention to
visit (b = - 0.15; 95% CI [-0.41, 0.10]).
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All in all, the free-form layout attracted higher intention to visit than the grid
layout because the free-form layout induced higher expected shopping efficiency
and higher expected shopping enjoyment. Therefore, H4a and H4b are partly
supported.

2.3.4 Discussion

Study 1 has shown that a store with a free-form layout triggers expectations of
shopping enjoyment and an upscale store image to a larger extent than a store
with a grid layout. Opposite to what we expected, we also find a marginal effect
indicating that expectations of shopping efficiency tend to be higher for the store
with the free-form layout than for the store with the grid layout. In general,
participants in our study have a higher intention to visit a store with a free-form
layout than a store with a grid layout. Our findings also confirm the mediating
effect of both expected shopping efficiency and expected shopping enjoyment.

In conclusion, most of our findings confirm our expectations about the effect
of the grid and free-form layouts, with a notable exception for the effects of
layout on shopping efficiency. A potential reason may be that the effects of store
layout design on consumers’ expectations differ from the effects on real
experience stated in the retailing literature (Levy & Weitz, 2012). Another reason
might be that the grid and the free-form layouts are different by multiple aspects:
the grid layout contains long shelves that are placed parallel, whereas the
free-form layout contains shorter shelves that are placed at various angles.
It could be that consumers respond to the layout in the different ways to shelf
length and shelf orientation, with one improving expected efficiency and another
deteriorating expected efficiency. The next study explores this in more detail by
investigating the effects of these two underlying attributes.
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In addition, a specific shopping context expressed as the dominant shopping
motivation will be examined. This factor is important because consumers shop
according to different purposes/motivations over time, and the determinants of
intention to visit the store may be specific to each shopping trip. Consequently,
one store layout design is probably not always preferred over another. Intention
to visit the store and reasons behind choice made by the same person likely
changes over shopping trips. The underlying reasons probably depend on the
personal shopping motivation. In the next section, we will discuss store layout
design’s attributes (length and orientation) as well as elaborate shopping
motivation and its possible moderating roles.

2.4 Extension of the theoretical framework

2.4.1 Shelflength and shelf orientation

Shelf length and shelf orientation are key concrete attributes that are easily
noticeable but to our knowledge, there are no empirical studies in retailing that
examine their effects. We will provide speculations about how shelf length and
shelf orientation may affect the variables of interest in our model, without
formally stating hypotheses, due to the exploratory nature of these effects.

Shelf length

Length of shelves likely determines perceived ease of navigating, browsing, and
finding the right products (Cil, 2012), because shelf length affects the distance
that consumers need to walk before being able to go to a different aisle. Short
shelves allow consumers to make a short cut, whereas long shelves restrict them
to follow a route along these shelves. As most consumers tend to walk short
distances into aisles (Larson et al., 2005), this could affect expectations for
shopping efficiency. Additionally, we speculate that the use of short shelves may
also potentially stimulate browsing due to the more open area, and this could
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increase expected shopping enjoyment compared to longer shelves. Moreover,
it is likely that shelf length might also affect perceived store image because of
the common use of long versus short shelves in existing retail outlets. Long
shelves allow retailers to display a large number of products and they tend to be
favored by discount stores, whereas more upscale stores often use shorter
shelves to introduce a sense of luxury. Therefore, we speculate that consumers
perceive a more downscale image when they see a store with long shelves as
opposed to the more upscale image associated with shorter shelves.

Shelf orientation

Orientation of shelves, that is, whether shelves are placed in parallel or at
different angles, likely influences the effort required when shopping. A simple
pattern of straight shelves placed parallel requires less effort in shopping, and
thus can facilitate product search (Levy & Weitz, 2012). In contrast, expected
shopping enjoyment is likely enhanced when shelves are placed at diverse angles
compared to when the shelves are placed straight and parallel. The use of diverse
angles for the shelves should create more visual variation and may introduce
excitement and surprise in product search and browsing. Therefore, we
speculate that consumers expect higher shopping enjoyment in a store with
shelves at diverse angles than in a store with parallel oriented shelves. In addition,
perceived store image may be affected as well. It is likely that placing shelves at
different angles increases a sense of uniqueness of the store, which is linked to
an upscale image, whereas a store with parallel oriented shelves might be linked
to a discount store image as it looks more condensed.

Effects of shelf length and shelf orientation on intention to visit the store may,
however, differ among shopping situations such as shopping motivation.
As people with different motivation look for different benefits, one type of
attributes may be preferred over another depending on the shopping motivation
in that visit.
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2.4.2 The moderating role of shopping motivation

Two main shopping motivations that a person may hold during a shopping trip
have been distinguished based on consumers’ shopping goals (Babin et al., 1994).
A utilitarian shopping motivation refers to a desire to achieve functional or practical
benefits (goals). Customers with only a utilitarian shopping motivation shop
because of necessity. They want to get things done as efficiently as they can
(Jones, Reynolds, & Arnold, 2006) and perceive no internal satisfaction from the
shopping trip itself (Kaltcheva & Weitz, 2006). In contrast, a hedonic shopping
motivation involves a desire to satisfy an emotional goal rather than to complete a
certain task (Holbrook & Hirschman, 1982). Consumers with a hedonic
shopping motivation value the pleasure of the shopping experience (Babin et al.,
1994; Fischer & Arnold, 1990). The two motivations can occur independently
from each other, and consumers can thus have mainly a utilitarian, mainly a
hedonic, or both a utilitarian and a hedonic shopping motivation during a
shopping trip (Babin et al., 1994; Li et al., 2004). In our investigation, we will
examine the more extreme cases in which one or the other dominates, that is, in
which the shopping trip is characterized mainly by a utilitarian shopping
motivation or mainly by a hedonic shopping motivation.

Under these different shopping motivations, consumers are predicted to prefer
different store layout design’s attributes. During a shopping trip that is
characterized by a utilitarian motivation, consumers are likely to prefer a layout
in which it is easy to locate products in the store, and which contributes to an
efficient and fast shopping trip (i.e., layouts with short shelves or parallel
orientation). In contrast, under a hedonic shopping motivation, consumers are
likely to prefer a layout using exciting and complex displays that may give a
pleasant and entertaining shopping experience (i.e., a playful orientation;
Holmqvist & Lunardo, 2015; Kaltcheva & Weitz, 2006). In other words,
motivation should moderate the effects of store layout design on intention to
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visit the store. This effect will be explored in study 2.

2.5 Study 2: Shelf length and orientation

Shelf length and orientation are two key concrete attributes of store layout
design, which were manipulated simultaneously in Study 1, in line with the
conceptualization proposed in the retailing literature. Because the underlying
attributes have, to the best of our knowledge, not been examined empirically,
there is a need for a systematic approach in examining the effects of store layout
design’s attributes. We offer a first start to as such systematic approach by
examining the two key attributes of shelf length and orientation. To disentangle
their effects and explore if these indeed lead to similar consumer expectations
(as one would expect if these are attributes underlying abstract
conceptualizations of grid versus free-form layout), Study 2 manipulates these
attributes separately.

In addition to this, Study 2 also differs from Study 1 in a few other ways.
Specifically, the moderating role of shopping motivation is explored. In addition
to general intention to visit (measured in Study 1), intention to visit the store and
willingness to spend time under both utilitarian and hedonic motivation are
investigated. To assess the robustness of effects, Study 2 furthermore uses a
between-subject design, so that participants do not have a chance to compare
between store layout designs.
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251 Method

Participants

The online experiment was sent to 290 Dutch persons, of whom 190 completed
the questionnaire (response rate of 66%; 60% female). Participants’ age ranged
from 17 till 79 years (M = 33.04). Of the participants, 36.32% were employed,
52.11% student, 5.26% job seeker, and 6.32% retired or disabled. Gender, age,
and occupation were not significantly different among conditions.

Design

The experiment had a 2 (shelf length: short vs. long) x 2 (shelf orientation:
parallel vs. diverse angles) between-subject design. Pictures and descriptions of
each store layout design were created (see Appendix 2.3). Shelf length was
manipulated by either placing long shelves that run the whole length of the store
or splitting each of these into two shorter shelves with space in between. Shelf
orientation was manipulated by placing shelves straight and parallel to the wall
and to each other or placing shelves in diverse angles (not parallel to each other).
Descriptions contained information on the length of the shelves and their angle,
as well as whether it is possible to cut across and skip parts of an aisle.

Procedure

The procedure was identical to that in Study 1, except that only one store was
evaluated. Besides, participants additionally reported their intention to visit the
store and willingness to spend time under both utilitarian and hedonic shopping
motivation. The utilitarian shopping motivation was described as follows:
“Imagine that you are shopping with a predetermined shopping list. You only want to gather
the products on your list and then immediately leave the store.” The hedonic shopping
motivation was described as: “Imagine that this time you go shopping because you like it.
You want to enjoy the shopping activity itself and are not in need of any products.” The survey
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took about 15 minutes and participants had a chance to receive one of five €20
vouchers in return.

Measures

Measures were identical to Study 1, with the following exceptions. Expected
shopping efficiency was measured with these additional items added to the items of
Study 1: ‘This store would enable me to search and buy products fast’, “This store
would save me shopping time’, and ‘I think it will be easy to move without
obstructions in this store’ on a ‘strongly disagree — strongly agree’ slider bar
(cf. Seiders, Berry, & Gresham, 2000; o = .94). For expected shopping enjoyment,
statements were used that more explicitly specify the expected entertaining
feeling. Items were: ‘I think it will be easy to browse in this store’, ‘I think that
this store would give entertaining shopping experiences’, ‘I think shopping in
this store will be pleasant’, and ‘I think shopping in this store will be fun’
(cf. Nysveen, Pederson, & Thorbjornsen, 2005; o = .85).

As participants saw only one store, consumers’ intention to visit the store under
utilitarian and hedonic motivation was asked by the question “Would you like to
visit this store?”, for each shopping motivation. Participants indicated their
answer with “yes” or “no”. Willingness to spend time under each shopping
motivation was measured by asking “If you have unlimited time for shopping,
how much time would you be willing to spend in this store?” Answer options
were treated asa 1 - 7 scale that represented ‘Less than 5 minutes’, ‘5-10 minutes’,
‘10-15 minutes’, ‘15-20 minutes’, ‘20-25 minutes’, ‘25-30 minutes’ and ‘More
than 30 minutes’.

2.5.2 Analysis plan

Univariate ANOVAs were used to analyze the main and interaction effects of
shelf length and shelf orientation (independent variables) on expected shopping
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efficiency, expected shopping enjoyment, perceived store image, and intention
to visit the store. The PROCESS macro for SPSS (Hayes, 2013) was applied to
explore the direct and indirect effects of shelf length, shelf orientation and their
interaction on intention to visit the store. The parallel multiple mediator model
(model 4 with coded shelf length: -0.5 long, 0.5 short, and coded shelf
orientation: -0.5 parallel, 0.5 diverse angles) was selected. The model included
expected shopping efficiency, expected shopping enjoyment and perceived store
image as mediators.

Moreover, two separated logistic regressions based on shopping motivation
were employed to examine the moderating role of shopping motivation on the
total and indirect effects of shelf length and shelf orientation on intention to visit
the store. The models included shelf length (-0.5: long, 0.5: short), shelf
orientation (-0.5: parallel, 0.5: diverse angles) and their interaction as predictors,
and intention to visit as dependent variable (1: yes, 0: no). Besides, two separate
univariate ANOVAs were used to analyze willingness to spend time under each
motivation.

2.5.3 Results

Expected shopping efficiency

Results showed significant effects of both shelf length (F(1, 186) = 18.08, p <
.001) and shelf orientation on expected shopping efficiency (F(1, 186) = 122.02,
p <.001). Shelf length and shelf orientation exerted a moderate (7> = .09) and a
strong (7° = .40) effect, respectively. In line with our suggestion, participants
expected a higher shopping efficiency in the store with short shelves (M = 49.23)
than in the store with long shelves (M = 36.00). Moreover, participants also
expected higher shopping efficiency in the store with parallel oriented shelves
(M = 57.56) than in the store with shelves placed in diverse angles (M = 28.31).
There was no significant interaction effect (F(1, 186) = 0.49, p = .49).
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Expected shopping enjoyment

We also found significant effects of shelf length (F(1, 186) = 11.53, p = .001)
and of shelf orientation (F(1, 186) = 47.74, p < .001) on expected shopping
enjoyment. Concerning the effect size, the effect of shelf length was small (7,* =
.06), whereas the effect of shelf orientation was moderate (7> = .20). The
interaction had no significant impact (F(1,186) = 0.00, p = .99). We suspected
that a space between short shelves would introduce higher expectations about
shopping enjoyment, and results indeed show that participants expected a higher
shopping enjoyment in a store with short shelves (M = 51.05) than a store with
long shelves (M = 41.05). Interestingly, participants expected lower shopping
enjoyment in a store with diverse angles shelves (M = 37.18) than in a store with
parallel oriented shelves (M = 55.28), while our initial notion was that the effect
would run in the opposite direction.

Perceived store image

Results showed only a significant effect of shelf orientation (F(1,186) = 13.51,
p < .001). In contrast to our initial thoughts, the store with parallel oriented
shelves was perceived to have a more upscale store image (M = 53.36) than the
store with diverse angles shelves (M = 47.07). The effect was however small
(7° = .07). Neither shelf length nor the interaction of shelf length and shelf
orientation significantly influenced perceptions of store image (Fiengn(1,186) =
2.43, p = .12 and Fiengthvorientation(1,186) = 1.05, p = .31).

Intention to visit the store

We found significant effects of shelf length (F(1,186) = 10.88, p =.001) and of
shelf orientation (F(1,186) = 23.06, p < .001) on intention to visit the store. The
shelf length had a small impact (7,° = .06) whereas the shelf orientation had a
moderate impact on intention to visit (7, = .11). Participants reported a higher
intention to visit the store with short shelves (M = 52.00) than to visit the store
with long shelves (M = 40.36) and a higher intention to visit the store with
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parallel oriented shelves (M = 54.30) than to visit the store with diverse angles
shelves (M = 38.32). The interaction effect was not significant (F(1,186) = 0.06,
p = .80).

Direct and indirect effects of store layout design’s attributes on
intention to visit the store

Results showed that the effects of shelf length were fully and uniquely mediated
by expected shopping enjoyment (b = 6.83; 95% CI [1.63, 12.82]). The effects
of shelf orientation were fully mediated by a combination of shopping
enjoyment (b = -13.99; 95% CI [-21.38, -7.59] and perceived store image
(b = -1.84; 95% CI [-4.26, -0.06]). Again, there was no significant direct and
indirect effect of the interaction between shelf length and shelf orientation.

The moderating role of shopping motivation

1). The moderating role of shopping motivation on the total effects of store layout
design’s attributes on intention to visit the store

Participants reported their intention to visit the store they saw (yes/no) under a
specific motivation. Results showed that the stores with short shelves led to the
higher probability to be visited than those with long shelves under both
motivations (utilitarian: Psorr = 0.56 and Piong = 0.43, ¢’ = 1.68, ¥* = 8.01, p < .01;
hedonic: Psor = 0.71 and Piong = 0.62, ¢/ = 1.47, ¥* = 4.91, p < .05). The stores
with parallel oriented shelves also attracted the higher probability to be visited
than those with diverse angle shelves, regardless of shopping motivations
(utilitarian: Pparaier = 0.65 and Peiverse-angles = 0.34, ¢/ = 0.28, y* = 48.08, p < .001;
hedonic: Pparaier = 0.74 and Pgiverse-angies = 0.59, ¢’ = 0.50, y* = 15.99, p < .001).
In addition, the interaction effect of shelf length and shelf orientation on the
decision to visit under hedonic motivation was significant (¢’ = 0.68, y* = 4.91,
p <.05). Results and Figure 2.2 show that under hedonic motivation, shelf length
significantly influenced the decision to visit exclusively when the shelves were
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placed in pal’a||e| (Pshort-parallel = 0.90 and Plong-paratel = 065), but not when they were
placed |n dIVEI’SE angles (Pshort-diverse angles = 050 and Plong-diverse angles = 050)

Intention to
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Utilitarian Motivation
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Parallel Diverse angles Orientation

Hedonic Motivation

Figure 2.2: Intention to visit the store under utilitarian (top figure) and hedonic motivation
(bottom figure)
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2). The moderating role of shopping motivation on the indirect effects of store layout
design’s attributes on intention to visit the store

Results showed a different mediation process for the two shopping motivations
(shown in Table 2.2). Under utilitarian motivation, results showed that effects of
shelf length and shelf orientation on intention to visit were significantly and fully
mediated by expected shopping efficiency (biengn = 0.61; 95% CI [0.14, 1.54];
Dorientation = -1.27; 95% CI [-2.66, -0.38]) and expected shopping enjoyment
(biengn = 0.24; 95% CI [0.01, 0.71]; borientation = -0.50; 95% CI [-1.18, -0.01]).
In contrast, under hedonic motivation, the indirect effects of both shelf length and
shelf orientation on intention to visit were fully and uniquely mediated by
expected shopping enjoyment alone (Diengn = 0.48, 95% CI [0.09, 1.07] and
Borientation = -0.98, 95% CI [-1.84, -0.40]).

3). The moderating role of shopping motivation on the total effects of store layout
design’s attributes on willingness to spend time

Results showed only significant effects of shelf orientation on willingness to
spend time (utilitarian motivation: F(1,186) = 3.92, p < .05; hedonic motivation:
F(1,186) = 14.39, p < .001). The effect is however quite small (utilitarian
motivation: 7> = 0.02, hedonic motivation: 7> = 0.07). On average, participants
with both motivations were willing to spend more time in a store with parallel
oriented shelves (Mutiitarian = 2.12 @nd Mhedgonic = 3.37) than in a store with diverse
angles shelves (Muiitarian = 1.81 and Mredonic = 2.52). The main effect of shelf
length and the interaction were not significant under both motivations
(utilitarian motivation: Fiengnn (1,186) = 1.54, p = .22 and Fiengthvorientation (1,186) =
1.21, p = .27; hedonic motivation: Fieng (1,186) = 2.81, p = .10 and Fiength*orientation
(1,186) = 0.10, p = .75).
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Chapter 2

4). The moderating role of shopping motivation on the indirect effects of store layout
design’s attributes on willingness to spend time

In line with our suggestions, results showed that under utilitarian motivation, the
effect of shelf orientation on willingness to spend time was fully mediated by
expected shopping efficiency (borienaion = -0.42; 95% CI [-0.85, -0.07]).
Conversely, under hedonic motivation, the effect of shelf orientation on willingness
to spend time was fully mediated by expected shopping enjoyment
(Borientation = -0.53; 95% CI [-0.98, -0.21]). Store image did not mediate the effects
of shelf orientation on willingness to spend time.

2.5.4 Discussion

This second study has disentangled the effects of two concrete attributes, shelf
length, and shelf orientation, that differ between the grid and the free-form
layout. Moreover, the moderating effects of shopping motivation were
examined. These latter results are in line with expectations. Specifically,
consumers with a hedonic shopping motivation base their intention to visit the
store on expected shopping enjoyment. In contrast, consumers with a utilitarian
shopping motivation base their intention to visit the store and willingness to
spend time on shopping efficiency, even though they do not ignore shopping
enjoyment. The effects of shelf length and shelf orientation, however, are only
partially in line with expectations and the results of Study 1 and cast doubt on
the distinction between the grid and free-form layout.

The effects of shelf length are consistent with our prediction and with the effects
of layout found in Study 1. Participants report higher expected shopping
efficiency and enjoyment as well as higher intention to visit the store and
willingness to spend time for a store with short shelves than for a store with long
shelves. Yet, for shelf orientation, the results differ from expectations. Contrary
to our proposition that placing shelves in diverse angles could stimulate the fun
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of shopping, results show negative effects on all constructs. This is especially
troubling because both shelf length and shelf orientation are assumed to
determine the distinction between free-form and grid layouts, with free-form
layout having short and diverse angles shelves as opposed to the long and parallel
shelves found in the grid layout. Thus, whereas the first study indicated that the
free-form layout is evaluated more positively than the grid layout, the current
study has shown that this does not imply that all underlying attributes of the
free-form layout are positively evaluated. Using shorter shelves is evaluated
positively, but placing shelves in diverse angles is not. The next study, Study 3,
will explore why these differences occur. Specifically, as the concepts of grid
versus free-form layout can broadly lead to more possible impacts than stated in
the theory, the subsequent study explores consumer perceptions in more detail,
using self-generated distinctions between store layout designs. The study aims
to find additional variables that may help explain the impacts of store layout
design.

2.6 Study 3: Identifying the underlying perceptions that
differentiate store layout designs

This study takes a qualitative bottom-up approach building on means-end chain
theory (Gutman, 1982; Lin & Yeh, 2013), which proposes that consumers’
inferences about achieving shopping goals find their basis in relevant
consequences (“what the store has to offer them”) that result from attribute
perceptions regarding the store (“what the store is like”). To this purpose, we
expose participants to the stimulus materials from Studies 1 and 2 in a systematic
manner (using Kelly’s Repertory Grid; Steenkamp, van Trijp, & Berge, 1994) to
elicit their perceptions regarding similarities and differences of alternative store
layout designs. As Repertory Grid tends to yield relatively concrete attributes
(Steenkamp & van Trijp, 1997), we also ask consumers to interpret the identified
attributes in terms of shopping consequences and shopping process. To allow
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unguided free elicitation, the stimulus material is presented visually, without the
verbal descriptions that we used in Studies 1 and 2.

261 Method

Participants

Participants were 18 international students from various nationalities (60%
female; age between 20 and 40 years with a mean age of 24).

Procedure

In an adapted version of Kelly’s Repertory Grid, participants were presented
with all 20 possible “triads” of combinations of 3 out of the 6 store layout
designs (2 from Study 1 and 4 from Study 2). These triads were presented online
in random order. For each triad, participants were asked to group the layouts
into two that were (more) similar to each other and distinct from the third. This
was guided by the question “Please look at the stores below and select the store that
is different from the other two stores in your opinion. In which way do you think the other two
stores are alike and different from your selected store? Think of the positive and negative features
which would affect your shopping trips and you would base your choice on when you select a
store to visit.” Participants subsequently typed in both how they would describe
the two similar stores and how they would describe the third store that is
different. As a result, two attributes were elicited per triad, which may or may
not be exact antonyms. If exact antonyms were provided, these were counted as
one attribute and coded by their endpoint (e.g., long vs short). In the
instructions, participants were encouraged to mention as many attributes as
possible, rather than repeating the same associations over and over again. Hence
the focus is on an identification of associations, not on a quantitative description
of the frequency with which associations occur. For each elicited attribute pair
per triad, participants were asked to articulate the relevant consequence (in terms
of shopping process), by describing how the store attributes that they generated
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could influence their shopping trip. Participants were allowed to spend as much
time as they wanted. The survey took about 20 - 25 minutes and at the end,
participants received a small monetary payment for their participation (2.50 €).

2.6.2 Analysis plan

Out of the maximum possible 720 open-ended answers, 439 different
verbalizations were obtained, because several triads were not completed, and
many participants used antonyms. These verbalizations were content analyzed
and grouped into verbalizations with similar meaning. These concerned
(a) concrete physical attributes of the layouts (height, length, orientation, shape,
and “other”, consisting of number of shelves and product presentation),
(b) abstract perceptual attributes of the store layout designs (complexity,
diversity of arrangement, diversity of shelf shapes, clearness, orderliness,
organization, and spaciousness), and (c) consequences with regards to the
shopping process (ability to look and see products, accessibility, comfortability,
pleasure, interestingness, store style and decoration). In a final step in the
analysis, these groupings were combined into broader categories of
(a) physical shelf characteristics (concrete attributes), (b) the abstract attributes
of complexity, orderliness, and spaciousness, and (c) the shopping process
consequences.

In addition, the level of each coded verbalization (e.g., short or long for shelf
length) was assigned to store layout designs. When two stores were perceived as
similar (e.g., both short shelves) and different from the third store (e.g., long
shelves), each of the three stores was assigned with the relevant attribute level.
In 104 triads participants used different attributes to describe the similarity and
difference between store layout designs. In these cases, attribute levels were
assigned to all layout designs in the triad by using the opposite polar of the
mentioned levels. For example, when the similar stores were described as having
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short shelves and the different store was described as having less space, we
assigned the two similar stores with short shelves and more space and assigned
the different store with long shelves and less space. The reason of assigning these
levels to all stores in the triad is that participants were explicitly asked how the
two stores are similar and different from another store. So, it can be assumed
that the mentioned attributes should apply to all stores in the triad.

2.6.3 Results

Table 2.3 shows content-coded verbalizations (i.e., concrete attributes, abstract
attributes and consequence related attributes) that participants used to
distinguish store layout designs. Figure 2.3 indicates the level of coded
verbalization/attributes that consumers used to describe each store layout design
(e.g. short/high shelf, short/long length, less/more variety of shapes, high/low
complexity, high/low shopping efficiency).

Concrete attributes of store layout design

The content-coded verbalizations of concrete attributes reflect the manipulated
differences between layouts (see Table 2.3). Examining the store perceptions
based on assigned attributes, depicted in Figure 2.3, confirms that participants
not only mentioned the manipulated concrete attributes, but also used these in
distinguishing between layout designs as expected. Specifically, participants
recognized the key attributes of the grid and free-form layout applied in Study 1
(top row in Figure 2.3), in terms of their differing shelf lengths, shelf
orientations, shelf shapes, and shelf heights. The same holds (pictures in the
second and third rows in Figure 2.3) for the store layout designs from Study 2
that were systematically varied in shelf lengths and shelf orientations.
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Table 2.3: Consumers’ perceptions toward the store

# mentioned Factor
Concrete Attributes
Shelf orientation 67
Shelf length 66
Shelf attributes
Shape of shelves 14 (Total = 162)
Height of shelves 12
Other (e.g. number of shelves, product presentation) 3
Abstract Attributes
Diversity of arrangement/ walking direction 20
. Complexity
Complexity 18 (Total = 48)
Diversity of shelf shape 10
Organization 65
Orderliness
Order 42 (Total = 116)
Clearness 9
Spaciousness
Space 32 (Total = 32)
Consequences
Accessibility (to products or shelves) 42 Shopping
Ability to look and see products throughout the store 5 Efficiency
Convenience 2 (Total = 49)
Comfortability 14 Shopping
Interesting / Attractive 6 Enjoyment
Pleasure / Enjoyment 3 (Total =23)
Store Image 5 Image (Total = 5)
Other consequences (e.g. safety) 4 Other (Total = 4)

Note: The left column shows content-coded verbalization consumers used to distinguish the store layout designs, the middle

column shows a number of time that each verbalization is mentioned, and the right column shows the general

categories that each verbalization is grouped.
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Figure 2.3: Consumers’ perceptions toward store layout designs (elicitation task)

Note: Bar chart indicates levels of coded verbalization/attributes used to describe the store layout designs. The positive
(top of chart) and negative values of Y-axis (bottom of chart) indicate a number of time that the high level (or long
or more variety) and low level (or short or less variety) of concrete, abstract and consequence attributes were
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Abstract attributes of store layout design

In addition to the concrete attributes, the research identified three abstract
attributes: perceived complexity, orderliness, and spaciousness. Perceived
complexity included the diversity in shelf orientations and shelf shape
(Table 2.3). The free-form layout used in Study 1 was associated with (relatively)
high complexity, compared to the grid layout. The stimulus material from Study
2 further revealed that high perceived complexity mainly arose from shelves
oriented under diverse angles. Perceived orderliness in the store layout designs
was even more strongly related to shelf orientation. Parallel shelves contributed
to orderliness, whereas diverse angles shelves were associated with low
orderliness. This is reflected in the high level of the perceived orderliness of the
grid layout in Study 1, but much less so for the free-form layout. In fact, the
free-form layout of Study 1 was generally (albeit not unanimously) seen as both
high in complexity and high in orderliness, which is remarkable given that in all
other layouts complexity and orderliness were negatively related. Perceived
spaciousness tended to vary primarily with shelf orientation, as seen from the
stimulus material from Study 2. Yet, the free-form layout from Study 1 was
associated with spaciousness.

So overall, it seems that the results of the grid layout in Study 1 are largely in line
with the grid layout of Study 2. This is confirmed when we examined the triads
in which both occurred: in 62.5% of those triads, these two layout designs were
judged as similar. This was much more than would be expected by random
chance (y*(1) = 37.68, p < .001). However, the results of the free-form layouts
appeared more varied. Not only was the free-form layout from Study 1 perceived
as both complex and orderly at the same time, it was also seen as spacious,
whereas the free-form layout of Study 2 was seen as not spacious. These
differences between the two free-form layouts were confirmed when we
examined the triads in which both layouts were present: in 38.9% of these triads
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were the two layouts judged as similar, only slightly more than random chance
(x*(1) = 4.34,p < .05)

Shopping-related consequences

Shopping efficiency and enjoyment were mentioned often and varied primarily
with shelf orientation. Specifically, parallel shelves contributed to higher
shopping efficiency and higher shopping enjoyment compared to shelves under
diverse angles. Store image did not have a high prominence in the participants’
mind when they first saw the store layout designs.

Relationships between attributes and shopping related
consequences

Shopping-related consequences were specifically probed further for each
attribute elicited. Table 2.4 shows the linkages between concrete and abstract
attributes on the one hand and shopping-related consequences on the other
hand. For the concrete attributes, results were in line with those of Studies 1 - 2.

Table 2.4: Influences of store layout design’s attributes on a shopping trip

Store choice,
Willingness to
spend time/
buy products

low high low high low high no yes

Shopping Shopping

efficiency enjoyment Store image

Concrete attributes

Shelf height Higher 5 1 5 2 2 0 2 0
Shelf length Shorter 6 43 3 18 0 1 2 7
Shelf orientation  Parallel 1 60 5 0 1 1 6
Shelf shape Mixed 0 3 1 1 0 0 2
Abstract attributes
Complexity Higher 18 2 17 7 0 1 4 1
Orderliness Higher 2 64 3 36 0 0 1 23
Spaciousness Higher 0 16 1 14 0 0 0 12

Note: Entries in the table reflect how an attribute level relates to consequences relative to the opposite attribute level. So, when
participants note that high shelves relate to low shopping efficiency, and when they note that low shelves relate to high
shopping efficiency, this is both incorporated in the association between higher shelf height and low shopping efficiency.
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Concerning the effects of abstract attributes (i.e., complexity, orderliness and
spaciousness) the results reflected a positive relationship between orderliness
and shopping efficiency and a negative relationship between complexity and
shopping efficiency. For spaciousness, participants linked high spaciousness
with high shopping efficiency. Moreover, abstract attributes were also linked
with shopping enjoyment. High orderliness, low complexity, and high
spaciousness were mostly perceived to provide high enjoyment. Yet, there were
also cases in which stores with higher complexity were also seen as more
enjoyable.

For the effects of abstract attributes on intention to visit the store, willingness
to spend time and willingness to buy, orderliness was dominantly mentioned.
Orderliness had a positive relationship with the intention to visit and to shop in
the store. Effects of spaciousness were mentioned as well, and higher
spaciousness was related to higher intentions to visit and to shop in the store.
The link between complexity and intention to visit was not often mentioned.

2.6.4 Discussion

This study has shown that the free-form layouts used in Studies 1 versus 2, which
are constructed to be similar on concrete attributes and also perceived as such,
are seen as very different on the abstract attributes of orderliness and
spaciousness. Although both layouts have short shelves and shelves placed in
various angles, the resulting overall holistic layouts are different. This leads us to
conclude that what matters are not only the concrete attributes themselves but
also, and perhaps more importantly, how these are operationalized and
combined. Store layout designs that seem similar when described based on
distinct concrete attributes, may nonetheless be perceived very differently when
evaluated on more abstract attributes based on the whole layout design.
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Consumers take such abstract attributes into account spontaneously and can
relate these to expected shopping experiences. Relevant abstract attributes are
complexity, orderliness, and spaciousness of the store, whereas shopping
efficiency and shopping enjoyment are relevant consequences. Effects on
perceived store image as a result of store layout design have rarely been
mentioned. This could be a reflection that when consumers form the first
impression about the store and then decide their intention to visit, store layout
design is only related to the expected shopping process. At the first encounter,
consumers do not consider store image (which is related to characteristics of the
store) as an aspect of the shopping trip.

2.7 General discussion

Over the past decades, retailing handbooks have consistently and exclusively
focused on the distinction between the grid and free-form store layouts when
discussing how store layout design affects consumer responses (Ghosh, 1994;
Levy & Weitz, 2012; Lewison, 1994). Yet, amazingly, these layout concepts,
especially in consumer viewpoint, have received little empirical scrutiny.
This empirical chapter takes an initial step to examine the effects of store layout
design on consumer first expectations and prior intention to visit the store. The
finding is applicable to the situation when consumers have limited knowledge
about the store such as when visiting a new shopping place or newly-renovated
store. We add new insights and several important contributions to existing
literature.

The distinction between grid and free-form layouts is broad and it depends on
multiple concrete layout attributes. The current study has revealed that the
distinction only classified by concrete attributes is not fine-grained enough.
Especially for the free-form layout, it is apparent (Study 1 versus Study 2) that
different layouts that could be classified as free-form may lead to vastly different

68



How store layout affects consumers’ expectations and intention to visit stores

consumer responses in terms of expected shopping efficiency and enjoyment.
This implies that additional attributes are needed to informatively help the retail
managers decide the store layouts. When examining the store layout designs
from our studies, a grid layout can be more adequately described by concrete
attributes than a free-form layout. Parallel shelves and long aisles more uniquely
define a store layout design than shelves in ‘different’ angles or of ‘different’
types. Free-form layouts can be constructed in many different ways within the
boundaries posed by the concrete attributes. The free-form layout is therefore
described too loosely, and this provides incomplete guidelines for retall
managers. In line with previous research (Alawadhi & Yoon, 2016), this also
implies that results found for a specific free-form layout are not necessarily
generalizable to other free-form layouts.

Even though it is intuitive to distinguish store layout designs by concrete
attributes, it appears to be useful to additionally consider store layout designs in
terms of abstract attributes. We found that the relevant abstract attributes are
complexity (related to the diversity of shelves and number of shelves),
orderliness (related to the organization of the store, order in the store, clearness)
and spaciousness (related to the space between shelves, how crowded it feels).
This conforms to research in environmental psychology, where complexity and
orderliness have been used to study people’s response to the natural and urban
environment and to esthetic content in the store environment (Greenland &
McGoldrick, 2005; Nasar, 1994). However, to the best of our knowledge, these
constructs have only been applied to retailing studies twice (Gilboa & Rafaeli,
2003; Jang et al., 2018). Moreover, no study has directly examined the
relationship among store layout design and perceived complexity and
orderliness.

The current chapter provides empirical support for the mediating role of
expected shopping efficiency and enjoyment in intention to visit the store. These

69



Chapter 2

shopping consequences can aid retail managers in understanding the underlying
reasons for consumers to visit the store. In relation to the impact of store layout
design on the first visit, perceived store image appears to play a more minor role,
and does not seem to be a mediator of the effects. Under limited knowledge
about the store, the effects on prior intention to visit the store and willingness
to spend time furthermore depend on shopping motivation. Consumers with a
hedonic motivation base their intention to visit the store and willingness to
spend time on shopping enjoyment, whereas consumers with a utilitarian
motivation base their intention to visit the store and willingness to spend time
primarily on shopping efficiency, and base intention to visit to some extent on
shopping enjoyment.

2.8 Managerial implications

Because adjusting the layout of a store is costly and requires considerable time
and effort, store managers need to think wisely before deciding on their store
layout. This research shows that relying on available guidelines about store layout
design that are commonly based on the distinction between grid versus
free-form layouts, may not suffice. While grid layouts (long shelves) can provide
more space to allocate products, they may reduce intention to visit the store of
consumers. Conversely, retail managers may aim to provide a joyful shopping
experience by using a free-form layout with diversely orientated shelves, but this
layout may be complex and lead to negative expectations. We suggest that store
managers should also focus on abstract attributes and use a combination of
concrete attributes as instrumental in influencing the abstract attributes when
designing store layouts. Orderliness and spaciousness of store layouts appear
especially relevant for promoting store choice.
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2.9 Limitations and recommendations for future
research

The empirical research has shown differences in concrete and abstract attributes,
as well as shopping consequences on the basis of six store layout designs. Given
that free-form layouts are broadly defined in their concrete attributes, the
conclusion is not generalizable to all store layout designs. Moreover, we focused
on two shelf attributes: shelf length and shelf orientation (Study 2). Other
attributes such as shelf height, shelf shape, and the space between aisles also
matter (Studies 1 and 3). Concrete attributes together create abstract attributes.
Nevertheless, their combined effects are complex and unknown yet and future
research should explore the individual and combined effects of these concrete
attributes. Study designs that systematically vary these attributes to gain insights
on the effects of layout design’s concrete attributes on important abstract
attributes (perceived complexity, order and spaciousness) will benefit store
managers in designing preferred store layouts.

Another limitation concerns measurement and study design. It may be argued
that the discrepant finding concerning the free-form layout (from previous
research, Studies 1 and 2) is attributed to different measurements and study
designs (within-subject in study1 and between-subject in Study 2). Even though
Study 3 verified that participants also explicitly indicated the difference between
free-form layouts used in Studies 1 and 2 and expected different impacts, the
impacts of different patterns of free-form layouts should be verified in future
quantitative research.

Moreover, the associations between attributes and shopping consequences are

based on a small-scale study. Future research should quantitatively confirm these
relationships with larger groups of participants. This should help retail managers
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in designing store layouts that tailor to the shopping motivation of their target
group.

Another limitation is that this study has focused on consumers’ expectations and
intention to visit the store when consumers see the store for the first time, but
we have not investigated consumers’ real experiences while shopping in the store
and their expectations after the first visit. As it is difficult and costly to do a field
study in a real store, more advanced research tools, such as a video of store visits
or virtual store simulators could be employed to examine the effect of store
layout design on consumers’ shopping experiences. Comparison between
expectations and experiences resulting from different store layout designs as well
as prior intention to visit and intention to revisit will provide more insight into
retailing in general and store layout design effects in particular.

Lastly, it is important to note that the store layout design factors will not work
individually. The combined effects of store layout design factors and other
environmental factors such as color, interior decoration, music, or number of
sale-persons should be examined in future research. The moderate complexity
of store layout design in combination with the use of warm colors for the interior
design might increase perceived crowding and be less attractive. Alternatively, it
could be postulated that cool colors for the interior store design may reduce the
negative effects of a very complex store layout.
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Chapter 3

Abstract

Store layout designs may form the basis for consumers’ expectations
(i.e., shopping efficiency, shopping enjoyment and store image), and intention
to visit the store. However, typical layouts introduced in the literature are broadly
defined and therefore they are less useful in explaining consumers’ responses to
the stores. This study presents complexity and orderliness as common
higher-order attributes that explain the effects of store layout designs on
consumers’ expectations and, finally, intention to visit. In our study, various
layout attributes (i.e., shelf length, shelf orientation and shelf shape) are
systematically manipulated to obtain layouts that differ in perceived complexity
and orderliness. The study also examines whether particular effects are
moderated by shopping motivation. The findings show that complexity and
orderliness explain consumers’ expectations and intention to visit the stores as
expected. Impacts of orderliness surpass complexity on all dependent variables
for both hedonic and utilitarian shopping motivations. Orderliness enhances
expected efficiency, expected enjoyment, store image and intention to visit.
We additionally show that expected shopping efficiency and enjoyment, and
store image can partly explain the effects of complexity and orderliness on
intention to visit.
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3.1 Introduction

Competition among retail shops and the rising popularity of online shopping
have challenged conventional retailers to improve store attractiveness and to
create pleasurable shopping experiences (P. Singh et al., 2014). Numerous store-
design factors (store layout designs, interior decoration and window display, just
to name a few; Baker et al., 1994; Underhill, 2000) can be used to draw
consumers’ attention and increase their intention to visit the store. This is
because consumers may gather information from different store designs that
they encounter when walking through a shopping street or shopping mall and
choosing stores to visit, especially when they are unfamiliar with the stores.
Consumers can use acquired information from store layout design to create
expectations of the offered benefits and these may consequently determine
intention to visit. For example, a store which is very spacious and has few shelves
may trigger expectations as a luxurious store. Consumers likely expect the store
to provide an enjoyable shopping experience, good service, and luxurious
products.

Among various store-design factors, store layout design is a vital factor to
consider (Alawadhi & Yoon, 2016). Store layout design in modern stores can be
easily recognized at first glimpse since stores usually employ a wide entrance or
transparent front-windows. The layout design thus initiates different
expectations and intention to visit the store even before entering (Baker et al.,
2002; Chapter 2). Previous studies have shown that consumers who are
unfamiliar with a store, apply store layout design to create expectations of
shopping efficiency, shopping enjoyment and store image (Chapter 2) as well as
to make inferences about costs and benefits offered by the store (Baker et al.,
2002). Moreover, the store layout design also influences shopping experiences
and shopping behaviors during and after the store visit, such as feelings of
pleasure and arousal, impressions and perceptions toward the store (Alawadhi &
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Yoon, 2016; Ballester et al., 2004), circulation and traffic density (Ballester et al.,
2004), buying pattern (P. Singh et al., 2014), product search, time spent,
impulsive purchase, store evaluation and shopping experience (Levy & Weitz,
2012).

Despite that several studies on the topic have appeared, as exemplified above,
the impacts of store layout design remain inconclusive, as becomes evident by
contradictory findings about effects of the free-form layout (Alawadhi & Yoon,
2016; Baker et al., 2002; Chapter 2). These contradictory effects of free-form
layout may have occurred because this layout is loosely defined as an unrestricted
pattern of store layout design’s attributes that consists of a variety of sizes,
shapes, lengths, and orientations (Levy & Weitz, 2012). For example, a free-form
layout that consists of rectangular- and round-shaped shelves arranged in a
playful manner may raise relatively high expectations of shopping efficiency,
shopping enjoyment, and store image, and attract high intention to visit (Baker
et al., 2002; Chapter 2). In contrast, a free-form layout that arranges shelves in
various angles and according to an unorganized pattern, leads to low
expectations of shopping efficiency, shopping enjoyment and store image
(Chapter 2) and low intention to visit (Alawadhi & Yoon, 2016).

Possible interactions among store layout design’s attributes (e.g., shelf shape,
length and orientation) may be the reason for a number of different effects of
free-from layouts across studies. In the literature, more abstract attributes, like
complexity and orderliness, have been proposed to provide an understanding of
the effects of the arrangement of store elements (Gilboa & Rafaeli, 2003).

Complexity and orderliness have been widely used to predict responses to
physical and natural environments (e.g., preferences, affective responses and
approach tendencies; Heath et al., 2000; Nasar, 2000; van den Berg et al.,1998)
and consumers’ responses to esthetic content in the store environment
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(Alexander, 1979; Gilboa & Rafaeli, 2003; Hekkert & Leder, 2008; Lauer, 1985;
Murray, Elms, & Teller, 2015). Complexity is defined as visual richness, number
of independent elements, information rate, and variety of information in an
environment (Nasar, 1994). Orderliness represents the degree of organization of
elements, coherence, fittingness, congruity, legibility, redundancy and
compatibility of information (Kaplan & Kaplan, 1989; Nasar, 1994). Whereas
complexity concerns the multiplicity of elements, orderliness deals with the
congruity relation among different parts of an entity (Arnheim, 1971).
For example, complex stores consist of a higher quantity and variety of store
elements (e.g., products, furniture, lighting and wall patterns) than simple stores.
High orderly stores arrange products and store elements in a coherent manner
(e.g., similar products are placed together) and logical format (e.g., placing hats
on upper shelves and shoes on lower platforms; Jang et al., 2018). A store with
a variety of elements (highly complex) can be well-organized (more orderly) or
unorganized (less orderly). Gilboa and Rafaeli (2003) have verified that
complexity and orderliness of stores (created by multiple store environmental
factors such as products, furniture, wall and floor patterns) are perceived in this
way by consumers, and a qualitative study in Chapter 2 also uncovered that
consumers use complexity and orderliness to classify store layout designs.
A layout design with long shelves arranged in a parallel pattern (a grid layout)
was found to be more orderly and less complex than an unorganized free-form
layout with diverse-shaped shelves. Participants also reported different
expectations of shopping efficiency, shopping enjoyment and store image of
those store layouts. These findings indicate the potential of using complexity and
orderliness to understand the impact of store layout design. In addition,
complexity and orderliness also affect approach-avoidance behaviors
(i.e., intention to visit and revisit, intention to explore, intention to interact with
a salesperson, intention to stay and do any activities in the store). A combination
of moderate complexity and high orderliness results in the highest level of
approach tendencies (Gilboa & Rafaeli, 2003).

"



Chapter 3

The aims of this study are to examine how perceived complexity and orderliness
of store layout design contribute to intention to visit the store and how this effect
is mediated by consumers’ expectations about the shopping process (shopping
efficiency and shopping enjoyment) and about store image. In line with Baker
etal. (2002), our findings are specific for the shopping situation when consumers
have limited prior knowledge about the store (e.g., when consumers go to a new
place during vacation) or when a store is new or renovated.

The present work provides important contributions to retailing theory in several
ways. First, it combines retailing theory and environmental psychology attributes
(proposed by Gilboa and Rafaeli, 2003) by concentrating on the impacts of
perceived complexity and perceived orderliness (in relation to store layout
design’s attributes) on consumers’ expectations of the store and intention to
visit. Second, we also show effects of perceived complexity and orderliness on
intention to visit under different shopping motivations, namely hedonic and
utilitarian. Last, we expand the retailing paradigm, which primarily focuses on
the impacts of store layout design typology (e.g., grid vs. free-form layout; Levy
& Weitz, 2012), by providing information on how store layout design’s concrete
attributes (shelf length, shelf shape, and shelf orientation) contribute to
perceived complexity and orderliness. This chapter aims to provide guidelines
for retailers to help arrange their store.
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3.2 Theoretical framework

This section explains how perceived complexity and orderliness influence
consumers’ expectations of shopping efficiency, shopping enjoyment and
perceived store image, which in turn may determine intentions to visit the store.
The framework is depicted in Figure 3.1.
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Figure 3.1: Theoretical Framework

Complexity concerns the (visual) richness, information rate, diversity and variety
of elements in an environment (Nasar, 2000). An increase in complexity appears
when there is more richness to an environment and when the elements manifest
large variance and little redundancy (Nasar, 1994). In the context of the store
environment, store complexity is determined by the diversity and quantity of
elements and products in the store as well as designs and decoration of all
elements (Gilboa & Rafaeli, 2003; Jang et al., 2018; Orth & Wirtz, 2014).
For example, stores with various patterns of shelves are more complex than
stores with the same pattern of shelves (Jang et al., 2018).
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Orderliness refers to the degree of coherence among elements of a whole group
(Arnheim, 1971). Orderliness is related to the extent of organization, coherence
and congruity of an environment (Nasar, 2000). In a retailing context, orderliness
associates with spatial features (e.g., symmetry, logical arrangement, repetitive
pattern of arrangement; Jang et al., 2018).

The roles of complexity and orderliness on people’s responses to environments
such as buildings, rural and urban areas have received ample attention from
environmental psychologists (Heath et al., 2000; Nasar, 2000; van den Berg
et al.,1998). However, the impacts of complexity and orderliness on consumers’
responses to retail stores have been examined in two retailing studies only
(i.e., in a context of a supermarket; Gilboa & Rafaeli, 2003, and a fashion store;
Jang et al., 2018, as we will elaborate on later).

3.2.1 Effects of perceived complexity and orderliness on
consumers’ intention to visit the store

Environmental psychology studies have not yet empirically tested the
relationship between complexity/orderliness and intention to visit the places
(e.g., building, urban, national park). However, researchers have proposed a
possible link between them based on information theory (Baron, 1994; Huffman
& Khan, 1998) as explained further.

Complexity

Based on information theory, people likely avoid very complex environments
because these environments contain too much information to be processed. The
study of consumers’ processing of interior service environments has revealed a
negative effect of complexity on constructs related to approach-avoidance (in
this case attractiveness; Orth & Wirtz, 2014). In contrast, very low complex
environments provide low information and consequently create uncertainty.
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Because both extremes are unpleasant, information theory suggests that people
will search for a moderate level of complexity (Baron, 1994; Huffman & Khan,
1998). Similar to the prediction by information theory, researchers have verified
inverted-U effects of complexity on people’s responses such as the perceived
aesthetic of landscapes (van der Jagt, Craig, Anable, Brewer, & Pearson, 2014),
preference in texture pattern (Friedenberg & Liby, 2016), and preference in
natural and urban scenes (Kaplan, 1987; Nasar, 2000). The inverted-U effects
indicate that complexity can yield both positive and negative effects on
approach-avoidance behaviors depending on the level of complexity. Overall,
people prefer moderate levels of complexity.

In a retail store context, Gilboa and Rafaeli (2003) examined the effects of
complexity and orderliness by presenting photographs of four sections of a
supermarket (frozen foods, pasta, fruits and vegetables, and dairy) taken from
two grocery stores. Afterwards, they measured perceived complexity (and
orderliness) from one group of participants and measured emotional responses
and approach tendencies from another group of participants. Jang, Baek and
Choo (2018) examined the effects of complexity (and also orderliness) in a
fashion store using a different approach. Their study manipulated the levels of
complexity (i.e., low, medium and high) by varying the quantity and variety of
products, furniture, lighting, and patterns on the walls and floor (carpets and
wallpaper). In line with studies from environmental psychology, both retailing
studies also found an inverted-U relationship between complexity in the store
environment and tendency to visit the stores (Gilboa & Rafaeli, 2003; Jang et al.,
2018). Based on these findings, we thus hypothesize that:

Hla: Complexity of stores has a curvilinear (inverted-U) effect on
consumers’ intention to visit the store.
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Orderliness

For impacts of orderliness, information theory supports that orderliness
facilitates fluency, recognition, and interpretation of stimuli (Reber, Schwarz, &
Winkielman, 2004). In the context of environmental psychology, positive
impacts of orderliness on preference (Kaplan, 1987), on perceived beauty or
attractiveness of the environment (van der Jagt et al., 2014) as well as on
approach behavioral tendencies (Kaplan, 1987) have been reported. The retailing
studies also examined the effects of orderliness in a supermarket environment
(Gilboa & Rafaeli, 2003) and a fashion store environment (Jang et al., 2018) on
consumers’ approach-avoidance tendencies. Together with complexity of the
store, Gilboa and Rafaeli (2003) measured the perceived orderliness of different
sections of the supermarket (shown in several images) on consumers’ approach-
avoidance tendencies. Jang, and colleagues (2018) manipulated orderliness (low
and high) by varying the arrangement and placement of products and store
elements. For example, high orderly stores arranged hats on upper shelves, shoes
on lower platforms, and a cash register at the back of the store (Jang et al., 2018).
Both studies reported a positive relationship between orderliness and approach
tendencies including intention to visit the store. Based on these previous studies,
we hypothesize that:

H1b: Orderliness of stores has a positive effect on consumers’ intention to
visit the store.

In addition to the main effects, several studies have supported an interaction effect
of complexity and orderliness on approach-avoidance tendencies (Berlyne, 1971,
Nasar, 2000). Nasar (2000) reveals that while complexity provides richness,
diversity, and variety of information, orderliness arranges this diversity and helps
reduce the information overload. Other environmental psychology studies have
also revealed a significant interaction effects of complexity and orderliness on
appraisals of scenic beauty (van der Jagt et al., 2014). The previous studies
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support that orderliness decreases people’s preference toward low complex
environments or objects such as packages, products, and textile, and increases
preference toward complex environments or objects (Berlyne, 1971; Reber et al.,
2004). However, previous studies in environmental psychology have not
explicitly specified the pattern of the relationship between complexity and
approach tendencies at a low and a high level of orderliness. They only suggested
that people require orderliness to be able to cognitively and emotionally deal
with information in highly complex environments or objects (Berlyne, 1971,
Reber et al., 2004). Besides, they state that environments or objects with
moderate complexity and high orderliness are preferred the most. Retailing
studies, in contrast, have explored the pattern of relationship between
complexity and approach tendencies at different levels of orderliness (Gilbao &
Rafaeli, 2003; Jang et al., 2018). Still, they have found different interaction
patterns. Jang, Baek and Choo (2018) discovered an inverted-U effect of
complexity on approach tendencies at low orderliness and a positive effect of
complexity at high orderliness. In contrast, Gilbao and Rafaeli (2003) found
insignificant interaction effects of complexity and orderliness. There thus
appears no consensus about the interaction effect of complexity and orderliness.
However, in the case of rather extreme low/high complexity and rather extreme
low/high orderliness (covered in Jang et al. (2018), and this study), we expect
that high orderliness can reverse the negative effects of high complexity. In other
words, a similar pattern as found by Jang, Baek, and Choo (2018) is expected.
Therefore, we hypothesize that:

H1c: At low to moderate orderliness, the effect of complexity on intention

to visit appears in an inverted-U shape, whereas at high orderliness
the effect of complexity is positive.

83



Chapter 3

3.2.2 The mediating role of expected shopping efficiency,
expected shopping enjoyment and perceived store image

Inference theory states that people judge an unknown environment based on the
information they receive from the available cues (Huber & McCann, 1982). The
available cues are combined with prior knowledge and schemas to guide
inference and prediction (Fiske, 2014) and consequently shape expectations in a
new environment (Fiske & Linville, 1980). Accordingly, consumers’ intentions
to visit an unknown store are likely determined by expectations of shopping
costs and benefits that are inferred from the store environmental cues such as
store layout design (Baker et al., 2002; Fiske & Linville, 1980; Huber & McCann,
1982). The expected shopping costs and benefits that are based on store
environmental cues are likely to be elements of the shopping process, namely
effort/ efficiency in the decision-making process and enjoyment with the
shopping and the assortment (Diehl et al., 2015; Chapter 2). The importance of
shopping efficiency and enjoyment are also considered by retailers when
choosing store layout design (Levy & Weitz, 2012). It is stated that the optimal
layout should both facilitate product search and provide a pleasurable shopping
environment for shoppers (Alawadhi & Yoon, 2016; Baker et al., 2002).

In addition, consumers also base their intentions to visit on the overall
perception of the store (store image; Baker et al., 1994). Consumers likely form
perceptions toward store image by consulting the arrangement of products and
shelves in the store as one of the cues (Baker et al., 2002; Chapter 2).
For example, Chapter 2 has shown that consumers associate a parallel
arrangement of rectangular shelves (a grid layout) with a discount store and
expect to find cheap products, but not very pleasurable services. In contrast,
they associate a store with diverse shelf orientations (playful pattern), shelf
shapes and shelf lengths with a luxurious or upscale image and expected to find
luxurious products with high price (Chapter 2).
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As previously explained, consumers’ expectations and perceptions of stores
likely mediate the effect of store layout design on intention to visit the store.
Looking into the potential mediating role of expected shopping process and
perceived store image, the model can be divided into two parts based on the
available literature of environmental psychology and retailing. The first part
describes how perceived complexity and orderliness influence consumers’
expected shopping process and perceived store image. The second part relates
to how those expectations subsequently affect intention to visit the store.
Whereas previous research can support predictions of the latter, knowledge of
the former remains absent. Details are explained in the next sections.

Effects of complexity and orderliness on consumers’ expected
shopping process and perceived store image (mediators)

The effects of perceived complexity and orderliness on the mediators
(i.e., expected shopping efficiency, shopping enjoyment and perceived store
image) have not been studied yet. However, we speculate possible impacts of
perceived complexity and perceive orderliness on mediators by applying relevant
theories and empirical studies.

Effects of perceived complexity on mediators

Stores with low complexity consist of fewer store elements or simple aisles,
which are easy to understand during information processing (Im, Lennon &
Stoel, 2010; Orth & Wirtz, 2014). Consumers should be able to figure their ways
when searching for products in the low complex (simple) layout faster than in
the more complex layout (Titus & Everett, 1995). In other words, low complex
stores likely increase expected shopping efficiency.

Low complex stores may be perceived as being boring (Machleit & Eroglu, 2000;
Titus & Everett, 1995; Vrechopoulos et al., 2004). Yet, very complex stores may
make consumers feel overwhelmed and lead to less pleasurable shopping
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experience (Gilboa & Rafaeli, 2003; van der Jagt et al., 2014; Jang et al., 2018).
Therefore, we speculate a curvilinear (inverted-U) relationship between
perceived complexity and expected shopping enjoyment. A moderate level of
store complexity is predicted to bring the highest expected shopping enjoyment.

Low complex stores with less variety of store layout design’s attributes such as
parallel orientation, single shelf shape and long shelf (fewer shelves in the store)
likely have a discount image. This is because these stores seem to make less
attempt on store decoration (Chapter 2). In contrast, luxurious stores may
provide a more moderate level of complexity, for instance using few store
elements but with a variety of shelf shapes an orientation. Very complex layouts
(e.g., layouts that consist of many shelf elements and a high variety of shelf
orientation) may bring a negative perception toward the store. This is because
consumers may feel overwhelmed. They may also perceive that the store is likely
a discount store that aims to sell cheap products and save management costs by
allocating as many products in the store as possible (Chapter 2). We thus
speculate that consumers link either very low or very high complex stores with
discount stores, whereas they link moderate complex stores with a more upscale
store image (Chapter 2). In other words, like the effect on expected shopping
enjoyment, a curvilinear effect (inverted-U) of complexity on perceived store
image (discount or upscale image) is expected.

According to the stated explanation, we hypothesize that:

H2: Complexity of stores has a negative effect on consumers’ expected
shopping efficiency (H2a), whereas it has a curvilinear (inverted-U)
effect on consumers’ expected shopping enjoyment (H2b) and
perceived store image (H2c).
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Effects of perceived orderliness on mediators

Orderliness of stores represents consistency of the stores and therefore
enhances clearness or understanding of the environment (Nasar, 2000), which
could ease navigation and product search (Aghazadeh, 2005). Well-organized
stores should minimize information overload and help consumers move and
find products faster. Consequently, we expect a positive effect of orderliness on
expected shopping efficiency.

Environmental psychology research has found that orderliness also enhances
pleasantness of natural environments (Nasar, 2000). Besides, retailing studies
confirm a positive effect of orderliness on pleasantness of retail stores
(Chapter 2; Gilboa & Rafaeli, 2003; Jang et al., 2018). We thus speculate that
consumers have higher expectations of shopping enjoyment in a more orderly
store than a less orderly counterpart.

Like the effects on expected shopping process, more orderliness brings a more
positive image of stores than less orderliness. A positive effect of orderliness on
store image has been found in studies of fashion stores (Merray, EIms & Teller,
2015) and pharmacy stores (Chapter 2). Consumers evaluate stores with well-
organized layouts to have a more upscale store image, whereas they assess stores
with less organized layouts to have a discount image (Chapter 2). Therefore, we
predict that orderliness of the store also positively affects perceived store image.

H3: Orderliness of stores has a positive effect on consumers’ expected

shopping efficiency (H3a), expected shopping enjoyment (H3b) and
perceived store image (H3c).
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Interaction effects of perceived complexity and perceived
orderliness on mediators

As explained previously, complexity increases obstacles in product search, while
orderliness facilitates and improves information processing and product search
in complex stores. Thus, we predict that the negative impact of complexity on
expected shopping efficiency is stronger in low orderly stores than in moderate
and high orderly stores.

Regarding shopping enjoyment, previous research shows that when complex
visual patterns have some order, they induce interest. In contrast, when simple
stimuli are ordered, they bring boredom (Berlyne, 1971; Tinio & Leder, 2009).
However, the pattern of the interaction effect of complexity and orderliness on
pleasure or enjoyment has not been explicitly shown yet. We speculate that the
interaction effect between perceived complexity and perceived orderliness on
expected shopping enjoyment is similar to the interaction effect on intention to
visit (as stated in H1c). When stores are less organized, complexity may become
overwhelming at a certain point, whereas when stores are organized, consumers
are likely to enjoy higher level of complexity as there are more and more varied
elements to explore.

As moderate complexity and high orderly scenery is perceived to be the most
beautiful (van der Jagt et al., 2014), we speculate that consumers link stores
having these attributes with the most upscale image as well. The previous chapter
also supported that consumers link moderately complex and high orderly stores
(e.g., store layout designs with shelves in various shapes and lengths that are
arranged in symmetry pattern) with an upscale image (Chapter 2). In contrast,
low or high complex stores with low orderliness are linked to a discount store
image (e.g., stores with rectangular shelves oriented in a diverse-angle pattern or
stores with various shelf shapes and length oriented in diverse-angle pattern).
Besides, upscale stores in the market usually emphasize orderliness (an organized
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and harmonious store arrangement) more than discount stores. Like effects on
intention to visit, we predict that high orderliness may even reverse the negative
effect of high complexity. Thus, we hypothesize that:

H4a: The negative effect of complexity on expected shopping
efficiency is stronger at lower orderliness than at higher
orderliness.

H4b-c: At low to moderate orderliness, the effect of complexity on
expected shopping enjoyment (H4b) and perceived store image
(H4c) appears in an inverted-U shape, whereas at high
orderliness, the effect of complexity is positive.

Impact of expected shopping efficiency, expected shopping
enjoyment and perceived store image (mediators) on intention to
visit the store

The positive impacts of consumers’ expectations and perceptions toward store
choice criteria (shopping efficiency, shopping enjoyment and store image) on
intention to visit have been supported by many studies (Baker et al., 2002;
Chapter 2; Lu & Seo, 2015; Shamsher, 2015; Srivastava & Natu, 2014).
The studies show that in both traditional retailing and online retailing,
consumers report higher intention to visit and revisit the store where they expect
high shopping efficiency, shopping enjoyment, and perceived store image.
The following hypothesis is formed:

H5: Expectations of shopping efficiency, shopping enjoyment and store
image positively affect intention to visit.

Regarding the potential effects of expected shopping process and perceived
store image in relation to store layout design explain previously, we propose that:
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H6a-c: The effects of complexity (H6a), orderliness (H6b) and their
interaction (H6c) on consumers’ intentions to visit the store are
mediated by consumers’ expected shopping efficiency, expected
shopping enjoyment and perceived store image.

3.2.3 The moderating role of shopping motivation

Retailing research has shown that consumers’ responses to the store
(e.g., intention to visit the store, perceived experience, and shopping behaviors)
depend on consumers’ shopping goals or shopping motivation (Davis,
Peyrefitte, & Hodges, 2012; Kaltcheva & Weitz, 2006; Wagner, 2007). As
consumers search for different benefits from the shopping trip, they likely prefer
the store from which they expect to fulfill their goal. A utilitarian shopping
motivation refers to a desire to achieve functional or practical benefits (Kaltcheva
& Weitz, 2006). In contrast, a hedonic motivation involves a desire to satisfy an
emotional goal or to value the pleasure of shopping (Babin et al., 1994; Fischer
& Arnold, 1990; Holbrook & Hirschman, 1982).

We expect that the indirect effects of perceived complexity and perceived
orderliness on intention to visit are likely moderated by shopping motivation.
Consumers with utilitarian versus hedonic shopping motivation are likely to
attach different weights to expected shopping efficiency, shopping enjoyment,
and store image when deciding which store to visit. This is because they search
for different shopping benefits. A previous study supports that shopping
motivation alters how the shopping process and store image mediate store layout
design’s effects (Chapter 2). It is also shown that intention to visit the store of
consumers with utilitarian motivation is mostly influenced by shopping
efficiency, followed by shopping enjoyment. In contrast, intention to visit the
store of consumers with hedonic motivation is mostly influenced by shopping
enjoyment and minorly by perceived store image.
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Orth and Wirtz (2014) also examined the moderating role of shopping
motivation on the relationship between the complexity of interior service
environment and store attractiveness. They have revealed that the negative effect
of complexity on perceived attractiveness of the environment is stronger for
consumers with utilitarian motivation than those with hedonic motivation (Orth
& Wirtz, 2014). In contrast, orderly stores may be more attractive to consumers
with utilitarian shopping motivation because orderly stores should help
consumers complete their utilitarian goal faster as it enhances understanding of
the environment (Nasar, 2000). This suggests that shopping efficiency is more
important to consumers with utilitarian shopping motivation than hedonic
shopping motivation. In contrast, research has shown that consumers with
hedonic motivation report higher pleasantness with more complex and/or less
orderly stores (more arousing stores in Kaltcheva & Weitz, 2006). As consumers
with hedonic motivation focus on shopping enjoyment, we speculate that they
have higher intention to visit the store with more complex and/or less orderly
stores than those with utilitarian motivation. The direction of the effects of
complexity and orderliness on intention to visit are, however, expected to be the
same for consumers with utilitarian and hedonic motivation. Only the effect
sizes of abstract attributes are predicted to be different.

Therefore, we hypothesize that

H7: Under hedonic shopping motivation, the indirect effects of
complexity and orderliness through shopping efficiency are weaker
and the effects through expected shopping enjoyment and perceived
store image are stronger than those effects under utilitarian
motivation.
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3.3 Experiment

This experiment examines the role of complexity and orderliness on consumers’
expectations of the shopping process, perceived store image and intention to
visit the store. Additionally, this study explores how perceived complexity and
perceived orderliness of stores can be created by store layout design’s attributes.
In this experiment, the store layout designs are systematically varied by shelf
length and orientation, which have been examined in Chapter 2, and also by
shelf shape.

331 Method

Stimuli

Pictures of pharmacy store layout designs with different complexity and
orderliness levels were created using the SketchUp program that enables making
3D designs of a store. For each store layout design, four pictures of the layout
from a top view, a front view, a back view and a middle-aisle view were created
(see Appendix 3.1).

In relation to store layout design’s attributes, we expect that perceived
complexity may be increased by a higher variety of shelf shape and orientation
as well as higher numbers of shelves. For example, the first image in Figure 3.2
is expected to be less complex than the last image. Perceived orderliness may be
more related to shelf orientation. Perceived orderliness is likely raised by the
inclusion of a coherent pattern of arrangement, such as a parallel orientation and
symmetric arrangement of shelves. This study employs various self attributes
(2 types of length, 3 patterns of orientation and 4 styles of shape) to manipulate
different levels of perceived complexity and orderliness. The shelf length was
varied by either placing long shelves running almost the whole length of the store
or splitting each of the long shelves into two shorter shelves with space in
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between (higher quantity of shelves). Shelf orientation was manipulated by 1)
placing shelves parallel to the wall of the shop and to each other (parallel
orientation) or 2) placing the middle shelves perpendicular to shelves on the
sides (playful orientation) or 3) placing shelves in diverse angles (diverse angles
orientation). Whereas shelves with playful orientation were arranged in a more
varied pattern compared to those with parallel orientation, they had a more
systematic pattern than a diverse angles orientation format. The shelf shape was
1) in a rectangular shape or 2) in an oval shape or 3) a mixture of oval and
rectangular shapes in a repetitive pattern (Mixed shapes - repetitive pattern; MR)
or 4) a mixture of oval and rectangular shapes with a symmetric pattern (Mixed
shapes - symmetric pattern; MS). MR was a pattern in which the rectangular and
oval shelves were alternatively placed next to each other, while MS represented
a pattern in which the oval shelves were symmetrically placed in the middle of
the rectangular shelves. The repetitive and symmetric pattern of arrangement
were introduced to explore different arrangements of mixed shape. Combining
the different shelf lengths, shelf orientations, and shelf shapes, 24 store layout
designs were created. Apart from these store layout design’s attributes, other
factors (i.e., type and number of products shown in the stores, space on the
shelves and other interior design) were kept constant. Figure 3.2 shows all store
layout designs used in this study.

Participants

Participants were recruited via a Qualtrics panel. They were Dutch native
speakers who lived in the Netherlands. The online survey was initiated by 486
persons, of whom 311 completed the questionnaire (63.99% completed). Three
participants who evaluated expected shopping process and store image of four
to eight store layout designs with zero variance scores and two participants who
gave more than 50% of their answers on the default position were excluded from
analysis. This is because they seemed to not take the questionnaire seriously.
Thus, in total 306 participants were included in the analysis (51% female).
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Participants’ age ranged from 18 till 83 years (M = 44.51). Of the participants,
51.6 % was employed, 5.1 % student, 8.5 % job seeker, and 24.1 % retired or
disabled. Gender, age, and occupation of participants were not significantly
different among conditions.

Shelf Shape
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Figure 3.2: Store layout designs with their concrete attributes and the block in which they were
presented

Note: The number at the left bottom indicates the block number in which each layout was presented. The number at the
right bottom indicates other blocks in which the layouts (3 layouts) were presented.
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Design

The experiment had a 2 (shelf length: short vs. long) x 3 (shelf orientation:
parallel vs playful vs unorganized) x 4 (shelf shapes: rectangular vs. oval vs. mix
of shapes with repetitive pattern (MR) vs. mix of shapes with symmetric pattern
(MS)) design. The evaluation of 24 store layout designs is effortful and time
consuming for participants, who may get tired and try to finish the task with a
minimum of effort. Therefore, we simplified the survey by breaking the
24 layouts into three blocks or subsets (eight layouts per block) yielding three
different versions of the questionnaire. The design maintained maximum D-
efficiency for the main effects of shelf length, shelf orientation and shelf shape,
and balance within each block (Kuhfeld, 2010). Each participant was randomly
assigned to one of the three blocks and was asked to evaluate the layouts therein.

Apart from these eight layouts in each version, two additional layouts were
added, picked from the other two blocks. One of the additional layouts was
presented first, to familiarize participants with the task, and another was
presented last, to prevent the end of task effect where participants hurry up to
finish the task. This means that participants in each version evaluated ten layouts
in total. To examine the effect of store layout design, the analysis included the
evaluations of the eight store layout designs from each balanced block and left
out those layouts used for warming up and avoiding rushing-to-the-end effects.

Procedure

Participants were recruited using the Qualtrics Research Services. They were
asked to complete the survey (in the Dutch language) via a computer-based
questionnaire using Qualtrics. They started by reading a consent form informing
them about the tasks that they needed to do. After consenting their participation,
participants were randomly assigned to one of the versions of the questionnaire.
They were asked to imagine that they would go shopping and then asked to
evaluate each store layout design. First, participants reported their expectations
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of shopping efficiency and shopping enjoyment, and their perceived store image
of each layout. The layouts were presented in an order of which the main store
layout designs (eight layouts of each block) were randomly presented in 2™ to
9™ order.

Subsequently, participants were randomly assigned to one of two, manipulated,
shopping motivation conditions (utilitarian vs. hedonic), which were adapted
from a previous study (Kaltcheva & Weitz, 2006). The utilitarian shopping
motivation was elicited by instructing participants to “Imagine that you are going to
shop with a predetermined shopping list. You want to enter the shop, gather only the products
on your list and then leave the store immediately.” The hedonic shopping motivation
was elicited by instructing “Imagine that you go shopping because you like it. You want
to enjoy a shopping activity itself and are not in need of any products.” Then participants
indicated their intention to visit each of the stores under one of the manipulated
motivations (either hedonic or utilitarian).

Afterward, the participants reported their perceived complexity and orderliness
of all stores. Definitions of complexity and order were provided (Gilboa &
Rafaeli, 2003) to help them understand these two attributes:

The environmental or store complexity is defined as comprising visual richness,
information rate, diversity and variety of elements or information in an environment.

An increase in complexity appears i) when there is more richness and more variety of
store elements, ii) when the store elements do not maintain a coherent pattern, and iii)
when the store elements show little redundancy.
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The orderliness of store arrangement relates to the extent of organization, coherence,
fittingness, congruity, legibility, clutter, symmetry and clarity of an environment.

An increase in orderliness appears 1) when store shelves are neatly organized in a more
coherent pattern, ii) when the organization of shelves across the store fits better (high
congruity and fittingness), iii) when consumers can see all store elements and are able to
find their way easily (high clarity and legibility), and iv) when there is less clutter and
more symmetry of shelf arrangement.

At the end of the survey, socio-economic status (i.e., age, gender, and
occupation) and Change Seeker Index were measured. The survey took
approximately 15 - 25 minutes and participants received collecting points as a
reward.

Measures

All the items used to measure expected shopping efficiency, expected shopping
enjoyment, perceived store image and intention to visit the store were selected
from previous studies (Baker et al., 2002, Chapter 2). For each item to measure
expectations, intention to visit the store, perceived complexity and perceived
orderliness of stores, participants were asked to indicate their agreement with a
statement on a slider bar with anchors ‘Strongly disagree’ (0) and ‘Strongly agree’
(100). They saw only the position of their answer without any numeric score.
For our analyses, the positions on the slider bar were translated into a 0-100
point scale.

Expected shopping efficiency was measured with two items: ‘I think this store would

enable me to search and buy products fast.” and ‘I think this store would save
me shopping time.” (cf. Seiders et al., 2000; Cronbach’s « = .96).
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To measure expected shopping enjoyment, the items ‘I think that this store would give
entertaining shopping experiences.” and ‘I think shopping in this store will be
fun.” (cf. Nysveen et al., 2005; Cronbach’s « = .95) were used.

Similar to previous studies (Chapter 2) store image was measured by perceptions
toward price, quality of products and level of service provided in the store. The
items ‘I feel that the products in this store are expensive.” ‘I think that the
products in this store are more expensive than in others.’, * | think that the
workmanship of the products in this store is very high.’, ‘I have the feeling that
the products in this store are of good quality.’, and ‘I think this store will provide

good services’ were used (Cronbach’s o= .90).

Intention to visit the store was measured by asking participants “Please indicate to what
extent you are willing to visit this store” on a slider bar from “Not willing to visit at
all” to “I am extremely willing to visit”.

Perceived complexity and perceived orderliness were measured by statements “Please
indicate to what extent you think this store is complex™ and “Please indicate to what extent
you think this store is orderly” Participants indicated their agreement on a slider bar
with ‘Not at all complex/orderly’ and ‘Extremely complex/orderly’ as anchors.

3.3.2 Analysis plan

The data of this experiment were analyzed and results are presented in three
parts.

The first part (Section 3.4.1) focused on the effect of perceived complexity and
perceived orderliness on consumers’ intention to visit the store. Random-
intercept mixed models that included the effect of complexity (linear and
curvilinear) and orderliness (linear) and their interaction on intention to visit the
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store were applied. Complexity and orderliness scores were grand-mean centered
before squaring and multiplying them, to create the terms for capturing the
curvilinear and the (linear-linear and curvilinear-linear) interaction effects. In this
way the coefficient for the main effect of perceived complexity reflects its effect
at the mean value of perceived orderliness, and vice versa. Models with and
without curvilinear terms were compared.

Moreover, shopping motivation (utilitarian coded as -1 versus hedonic coded as
1) and its interaction with perceived complexity and perceived orderliness were
included in the model to verify the moderating role of shopping motivation on
the effects of perceived complexity and orderliness. Models with and without
shopping motivation and its interaction with other predictors were compared.

The second part (Section 3.4.2) investigated the mediating roles of expected
shopping process and perceived store image in the relation between complexity
and orderliness on intention to visit the store. The analyses followed the four-
step procedure proposed by Baron and Kenny (1986). The principal idea of this
approach is to statistically verify all the relevant effects on a step-by-step basis.
The first step of the Baron and Kenny (1986) procedure coincides with the
analyses that are described in Section 3.4.1. It tested the total effects of
complexity and orderliness on intention to visit the store (analyzed in Section
3.4.1). The second step verified the effects of perceived complexity and
perceived orderliness on the mediators (in Section 3.4.2a.). The third step tested
the effects of expected shopping process and the perceived store image,
(mediators) on intention to visit the store (Section 3.4.2b.). The last step
subsequently examined the conditional direct and indirect effects of perceived
complexity and perceived orderliness on intention to visit the store under
different motivations (moderator, Section 3.4.2¢.). Similar models and analyses
as used in the first part were applied in all steps except the third step. The third
step replaced complexity and orderliness by expected shopping process and
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store image as predictors. To test the effects of the predictors on the outcomes
in each step, the random-intercept mixed models included linear and quadratic
terms of complexity and the linear term of other predictors were used.
The scores were also grand-mean centered.

In the first and the second part of the data analysis, differences in perceived
complexity and orderliness were taken for granted, regardless of how they relate
to differences in store layout design’s attributes. The third part (Section 3.4.3)
explored how perceived complexity and perceived orderliness of the store vary
by the store-layout design’s attributes (shelf length, shelf shape, and shelf
orientation). A random-intercept linear mixed model was employed to test the
attributes’ effect and the LSD procedure for post hoc comparisons was used to
test for pairwise differences in the mean values between the levels of each store
layout design’s attribute.

Estimates of effect sizes except the size of indirect effects, were based on
Cohen’s  (Selya, Rose, Dierker, Hedeker, & Mermelstein, 2012). These were
calculated by comparing the full model (including all effects) with models that
left out the effect of interest. In addition, when calculating effect sizes, to avoid
any confounding between the effects of the higher-order (multiplicative and
quadratic) terms and simpler (e.g., linear) terms all lower-order terms were
partialled out from the higher-order terms (e.g., the partial quadratic term for
complexity was constructed by taking the residuals from a regression of the
squared complexity scores onto the linear terms for complexity, orderliness, and
motivation). In this way, we gave priority to the lower-order effects, similar to
the Type Il sum of squares in analysis of variance (Landau & Everitt, 2004,
p.164).
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Estimates of the size of indirect effects were based on two calculation methods,
namely fully standardized mediation effect size and proportion mediated measure (Miocevic,
O’Rourke, MacKinnon, & Brown, 2018). The fully standardized mediation
effect size represents the predicted change on the dependent variable, measured
in standard deviations, due to the indirect effect of a one-standard-deviation
increase in the independent variable (Miocevic et al., 2018). Even though there
is no consensus about the best indirect effect size measure for models with more
than two mediators, the fully standardized mediation effect size has been shown
to be relatively unbiased and efficient in the two-mediator model compared to
proportion or ratio measures (Miocevic et al., 2018). However, there is no
standard rule of thumb to label indirect-effect size as small, medium, or large.
Thus, we additionally reported the proportion mediated measure that represents
the proportion of indirect effect compared to the total effect (Miocevic et al.,
2018). This measure can give an idea of how large the indirect effects are
compared to the total effect even without a rule of thumb.

The result section emphasizes solely effects of predictors with medium or large
total or direct effect sizes (= 0.15). Effects with a small or negligible effect size
are not explained, but they are shown in the Tables 3.1 - 3.3 or Appendixes
32-33.

3.4 Results

3.4.1 Effects of perceived complexity and perceived orderliness
on consumers’ intention to Visit the store

Total effects of perceived complexity and perceived orderliness on intention to
visit the store are shown in Table 3.1. Perceived complexity and perceived
orderliness had a negative correlation of r = -.44, p < .001. Perceived complexity
had low negative correlation with intention to visit (r = -.34, p < .001), whereas
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perceived orderliness had a moderate positive correlation with intention to visit
(r = .68, p < .001). The quadratic term of complexity and its curvilinear-linear
interaction with perceived orderliness were included in the model because their
joint contribution to the model is significant (4(2) = 32.64, p < .001%). In other
words, this suggests a significant curvilinear effect of perceived complexity
and/or the curvilinear-linear interaction effect of perceived complexity and
perceived orderliness. In this section, all the predictors were still included in the
model to prevent overestimation of orderliness’ effects, even though some
effects (e.g., effect of perceived complexity on mediators) were small.

Results revealed a significant and strong effect of perceived store orderliness on
intention to visit the store. In line with H1b, more orderly stores attracted higher
intentions to visit than less orderly stores (b = 0.42, p <.001). In contrast, even
though we found significant effects of other predictors (i.e., a negative linear
effect of perceived complexity (b = -0.04, p < .050) and a complexity X
orderliness interaction (curvilinear - linear; b = 0.12 x 10, p <.001)), their effects
were either small or negligible (Cohen’s f < .015). The main effect of complexity
and the interaction effect of complexity x orderliness (curvilinear - linear) also
deviated from our prediction regarding a curvilinear effect of complexity on
intention to visit (H1a) and a positive effect of complexity at high orderliness
(H1c). Hla and H1c are accordingly not supported.

Moderating role of shopping motivation on total effects of perceived complexity and orderliness
on intention to visit. The addition of shopping motivation and its interaction effects
resulted in a significant improvement in the fit of the models with linear terms
(/(4) = 13.66, p < .010°), but they did not significantly improve the model with

2 A comparison of 1). the model with and 2). the model without the quadratic term of complexity
and its curvilinear-linear interaction with perceived orderliness was made.

3 A comparison of 1). the linear model with shopping motivation (Predictors: Comp, Ord, Comp x
Ord, Motiv, Comp x Motiv, Ord x Motiv, Comp x Ord x Motiv) with 2). the linear model without
shopping motivation and its linear-linear interaction with other predictors.
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linear and quadratics terms (#(2) = 0.77, NS*). We found that effect sizes of the
interaction between orderliness/complexity with shopping motivation were
negligible (Cohen’s f = .000). Therefore, overall effects of complexity/
orderliness on intention to visit the store did not depend on shopping
motivation.

Table 3.1: Effects of complexity, orderliness, and shopping motivation on intention to visit the
store

Effect of X and MO on Y

Intention to visit

b SE p 2
Average effect across motivation
Complexity (Comp) -0.04 0.02 .032 .02
Orderliness (Order) 0.42 0.02 .000 .58
Comp*Order 0.92x 103 0.59 x 1073 115 .00
Comp? -0.96 x 103 0.64 x 1073 133 .00
Comp?*Order 0.12x 1073 0.02 x 10’3 .000 .02
Difference (hedonic — utilitarian)
Motivation (Motiv) -0.52 0.59 .380 .00
Comp*Motiv 0.03 0.02 .076 .00
Order*Motiv 0.01 0.02 .628 .00
Comp*Order*Motiv 1.08 x 103 0.59 x 10°° .064 .00
Comp?*Motiv 0.04 x 103 0.64 x 103 .946 .00
Comp?*Order*Motiv -0.02 x 103 0.02 x 10 .303 .00
Intercept (mean) 0.81 0.59 172 -
variance 61.03 6.94 .000
Pseudo R? 0.49

2 _p2
Note: MO = moderator, * effect size of predictor (f?) = %: small 2> 0.02, medium 2> 0.15, large f2 > 0.35.
—"AB

4 A comparison of 1). the quadratic model with shopping motivation (linear model and Comp?,
Comp2 x Ord, Comp2 x Motiv, Comp2 x Ord x Motiv) with 2). the quadratic model without
shopping motivation and its linear-linear and linear-quadratic interaction with other predictors.
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3.4.2 The mediating role of expected shopping efficiency,
expected shopping enjoyment and perceived store image

It was predicted that the expected shopping process and perceived store image
mediated the effects of complexity and orderliness on intention to visit the store.
The relevant hypotheses are tested in the following sections following Baron and
Kenny’s procedure of mediation analysis.

a. Effects of complexity and orderliness on consumers’ expected
shopping process and perceived store image (mediators)

Table 3.2 presents the effects of complexity (curvilinear) and orderliness (linear)
and their interaction on expected shopping efficiency and enjoyment, and
perceived store image. Inclusion of the quadratic term of complexity and its
interaction with perceived orderliness improved the fit of the models predicting
expected shopping efficiency (#(2) = 28.75, p < .001), expected shopping
enjoyment (4(2) = 33.88, p < .001) and perceived store image (*(2) = 21.64,
p <.001).

1). Expected shopping efficiency

Results seem to support our predictions (H2a and H3a) for a negative linear
effect of perceived complexity (b = - 0.06, p < .010), and a positive linear effect
of perceived orderliness on expected shopping efficiency (b = 0.36, p < .001),
respectively. However, only perceived store orderliness possessed a large effect
size (Cohen’s 2 = .36). More orderly stores were expected to facilitate a higher
shopping efficiency than less orderly stores. The effect of complexity was small
(Cohen’s 2 = .02). The perceived complexity x perceived orderliness interaction
(linear-linear) was insignificant (b = 0.00, NS), which does not support H4a.

In addition, results showed that the curvilinear-linear interaction effect of
complexity x orderliness was highly significant (p < .001), but its effect size was
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negligible (Cohen’s ¥ = .01). Thus, only the positive effect of orderliness on
shopping efficiency is large enough to be considered relevant.

2). Expected shopping enjoyment

Similar to the effects on shopping efficiency, the findings support (H3b) that
perceived store orderliness significantly increased expected shopping enjoyment
(b = 0.26, p < .001). This effect was moderate in size (Cohen’s f# = .27).
In contrast, the effect of perceived complexity on expected shopping enjoyment
was insignificant (b = 0.01, NS), and H2b is not supported. Besides, the
curvilinear-linear interaction effect of perceived complexity x perceived
orderliness on expected shopping enjoyment was significant (b = 0.26, p < .001).
However, the patterns of interaction deviated from prediction. At low to
moderate orderliness effects of complexity were in an inverted-U-pattern as
predicted. In contrast, at high orderliness the effect of complexity was in a
U-pattern (instead of the expected positive linear pattern). Moreover, its effect
size was also negligible (Cohen’s f2 = .01). Therefore, H4b is not supported and
these interaction effects are not discussed further.

3). Perceived store image

Results support H3c for the significant effect of perceived orderliness on
perceived store image (b = 0.16, p <.001). This effect had a moderate effect size
(Cohen’s 2 = .19). Higher perceived store orderliness led to a more upscale
image. Again, even though the effects of perceived complexity (a positive linear
term; b = 0.03, p < .010) and perceived complexity x perceived orderliness
interaction (a curvilinear-linear interaction; b = 0.00, p < .001) were significant,
their contribution was negligible (Cohen’s f2 < .01). Therefore, H2c regarding
the curvilinear effect of complexity and H4c regarding the curvilinear-linear
interaction of complexity and orderliness are not supported.
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In summary

All'in all, the results showed that the effects of orderliness on expected shopping
efficiency, expected shopping enjoyment and perceived store image were
positive. In contrast, effects of complexity and the interaction effects of
complexity and orderliness on all mediators were either small or negligible and
the patterns of effects deviated from our predictions. Generally, we can conclude
that the effects of orderliness on all mediators surpassed the effects of
complexity and complexity x orderliness interaction.

b. Impact of expected shopping efficiency, expected shopping
enjoyment and perceived store image on intention to visit the
store

Correlations among expected shopping efficiency, expected shopping
enjoyment and perceived store image were examined to check for
multicollinearity problems. All the predictors were highly correlated (efficiency-
enjoyment: r = .79, p < .001; efficiency-image: r = .61, p < .001; enjoyment-
image: r = .68, p < .001). They did, however, not show a multicollinearity
problem (tolerance’s > 0.37, VIF's < 2.70).

Results from the mixed model showed significant positive linear effects of
expected shopping efficiency (b = 0.39, p <.001), expected shopping enjoyment
(b =0.24, p < .001) and perceived store image (b = 0.14, p < .001) on intention
to visit the stores across shopping motivations. H5 seems to be supported.
However, only expected shopping efficiency gave a small effect size (Cohen’s 2
= .08). Effects of expected shopping enjoyment and perceived store image were
negligible (Cohen’s f# = .01). The effects of shopping motivation and its
interaction with other factors were insignificant; therefore, shopping motivation
does not seem to moderate the effects of expected shopping efficiency and
enjoyment, and perceived store image.
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c. Direct and indirect effects of perceived complexity and
perceived orderliness on intention to visit the store

The significant direct and indirect effects of perceived complexity and perceived
orderliness on intention to visit are summarized in Figure 3.3. Like the previous
parts, this part presents the effects that are significant and large or medium.
Detailed effects (i.e., coefficient of indirect effect, Sobel test, p-value and indirect
effect size) of perceived complexity, perceived orderliness, and their interaction
from the moderated mediation analysis are shown in Appendixes 3.2 and 3.3.

Results showed significant direct and indirect effects of orderliness on intention
to visit the store. High orderly stores directly enhanced intention to visit
compared to low orderly stores (b = 0.31, p < .001). The direct effect of
perceived orderliness on intention to visit was moderately strong (Cohen’s 2 =
.27). Moreover, the effect of orderliness on intention to visit was partially
mediated by the expected shopping efficiency (b = 0.04, 95% CI [0.02, 0.06]),
the expected shopping enjoyment (b = 0.06, 95% CI [0.04, 0.07]) and the
perceived store image (b = 0.01, 95% CI [0.00, 0.02]). Therefore, H6b, which
predicted full mediating effects of expected shopping process and perceived
store image on relation of perceived orderliness and intention to visit the store,
is partially supported. The standardized indirect effect size of store orderliness driven
through expected shopping efficiency, expected shopping enjoyment and
perceived store image was 0.05, 0.06, and 0.01, respectively. The proportion of
indirect effect of orderliness through expected shopping efficiency, expected
shopping enjoyment and perceived store image was 9.5%, 13.5% and 3%,
respectively, of the large total effect of orderliness (b = 0.42, Cohen’s > = .58).
Our predictions regarding the indirect effects of perceived complexity (H6a) and
indirect effects of complexity x orderliness interaction (H6c) were not supported
due to the insignificant or the significant, but small or negligible indirect effect
size of them.
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Figure 3.3: Significant direct and indirect effect of complexity and orderliness on intention to
visit the store

Note:  The models for the moderated-mediation analysis included all direct and indirect effects, but this figure presents
only significant effects. Significance of the indirect effects was assessed using the Sobel test.
Significant level: p < .10%, p <.05%, p <.01™, p < .001™
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In terms of the moderator, the addition of shopping motivation and its
interaction effects to model with complexity/orderliness, their interactions and
mediator resulted in a significant improvement in the fit of the models with
linear terms (*(7) = 16.69, p < .050°), but they did not improve the model with
linear and quadratics terms (,(2) = 3.29, NS°®). The effect size of the interaction
between orderliness/complexity with shopping motivation was again negligible
(Cohen’s 2 = .000). Therefore, in contrast to H7, shopping motivation did not
moderate any total (see section 3.4.1), direct and indirect effects of orderliness
(p > .221). This means that orderliness is equally important for the intention to
visit regardless of consumers’ shopping motivation. The standardized indirect
effects of other predictors were smaller than .01 (see Appendixes 3.2 and 3.3).

3.4.3 Effect of store-layout design’s attributes on perceived store
complexity and orderliness

Table 3.3a gives the statistical significance and size of the different effects of
store layout design’s attributes and Table 3.3b gives observed marginal means
and standard deviations.

Overall, results confirmed that store layout design’s attributes (length, shape and
orientation) led to significant differences in perceived complexity and perceived
orderliness (which had a negative correlation of r = - .44, p < .001). However,
considering the effect size, only shelf orientation showed sizeable contributions,
with a moderate effect on perceived complexity (Cohen’s f* = .21) and a large
effect on perceived orderliness (Cohen’s f = .91). Especially shelves at diverse

5 A comparison of 1). the linear model (linear and linear-linear interaction terms of predictors and
mediators) with shopping motivation and its linear-linear interaction with other predictors, with 2).
the linear model without shopping motivation and its linear-linear interaction with other predictors.

6 A comparison of 1). the model with linear and quadratic terms (linear, linear-linear interaction,
quadratics and quadratics-linear interaction terms of predictors) with the shopping motivation and
its linear-linear and linear-quadratic interaction with other predictors and 2). the similar model
without shopping motivation and its interactions.
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angles led to higher perceived complexity and lower perceived orderliness. These
effects outweighed all other effects including shelf length main effect, shelf
shape main effect, shelf shape x shelf orientation interaction effect on perceived
complexity/orderliness, and shelf shape x shelf orientation x shelf length
interaction effect on perceived orderliness. Among these significant effects, only
two effects (shelf length main effect on perceived complexity and shelf shape x
shelf orientation interaction effect on perceived orderliness) were small (Cohen’s
f’s =.02) and the rest was negligible (Cohen’s s < .01).

Table 3.3a: Effects of store layout design’s attributes on perceived complexity and perceived
orderliness of stores

Effect of store layout Complexity Orderliness

design’s attributes F (dft, df2) 0o © F (dfL, df2) P
Main effects

Length 4021 (1,2142) <.000 .02 30.22 (1,2142) <.000 .01
Shape 419(3,2142) 006 .01 6.84(3,2142) <.000 .01
Orientation 229.94 (2,2303) <.000 .21 977.52(2,2303) <.000 .91
Two- way interactions

Length*Shape 0.28(3,2142) 844 .00 0.23(3,2142) 876 .00
Length*Orientation 0.24 (2,2447) 787 .00 0.70 (2, 2447) 498 .00
Shape*Orientation 3.98(6,2035)  .001 .01 7.04(6,2034) <.000 .02
Three-way

interactions

'C‘)fi”egrftg:%‘]ape* 0.82(6,1265)  .555 .00 267(6,1264) 014 .00
Random Intercept

Mean (SE) 66.60 (2.06) <.000 27.99 (1.86) <.000
Variance (SE) 79.65 (10.18)  <.000 65.44 (8.35) <.000
Pseudo R? 0.21 0.50

Note: * Cohen's f2 indicates the size of a main or interaction effect of the store layout design’s attributes. It is calculated by
f2= RAB RA , where R2;, is the pseudo R? of the model that includes all effects and R is the pseudo R? of the model
A
that |ncludes all effects except for the effect of interest. Small 2> 0.02, medium 2 > 0.15, large 2> 0.35.
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Table 3.3b: Effects of store layout design’s attributes on perceived complexity and perceived
orderliness of stores (estimated marginal means and standard deviations)

Effect of store layout design’s Complexity Orderliness
attributes M SD M SD
Length Long 48.62° 2252 56.572 2431
Short 53.452 22.95 52.83° 25.28
Shape Rectangular 49.19¢ 24.77 56.982 26.88
Oval 51.26% 21.39 55.00° 22.67
Mix-Rep (MR) 53.032 21.85 52.42° 24.70
Mix-Sym (MS) 50.65  23.19 54.40° 24.89
Orientation  Parallel 42.91° 21.72 68.98? 17.36
Playful 47.73° 20.37 62.04° 18.56
Diverse Angles 62.50% 21.78 33.01° 21.98

Note: The characters a - ¢ indicate pairwise significant differences from post hoc LSD tests at 95% confident interval, for
the main effect of each store layout design’s attribute. Means that share the same character are not significantly
different from one another.

3.5 Discussion

The current study has investigated the role of perceived complexity and
perceived orderliness in explaining the effects of store layout designs on
consumers’ intention to visit the store. We expanded the existing retailing
literature on store layout design (Levy & Weitz, 2012) by applying attributes
from environmental psychology (i.e., perceived complexity and perceived
orderliness; Nasar, 2000) and subsequently addressed their effects as a function
of store layout design’s attributes. Moreover, the effects of consumers’ expected
shopping efficiency, shopping enjoyment and store image that potentially
mediate the relationship of perceived complexity, perceived orderliness and
intention to visit were examined. Lastly, beyond the conventional store layout
design typology (e.g., grid or free-form layout), we provided more detailed
information on how store managers could use concrete attributes of store layout
design (shelf orientation, shelf length and shelf shape) to manipulate perceived
complexity and orderliness, as well as the corresponding consequences of this
manipulation.
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This study shows that complexity and orderliness have an effect on cognitive
responses, in addition to the effects of complexity and orderliness of
environments on emotions, preferences and approach behaviors that have been
found in previous studies (Devlin & Nasar, 1989; Gilboa & Rafaeli, 2003;
Kaplan, 1987; Oostendorp & Berlyne, 1978). Specifically, effects on expected
shopping process and perceived store image have been confirmed. Results show
that the effects of the perceived orderliness of a store surpass the effects of
perceived complexity and their interaction effect.

The effect of perceived orderliness is consistent with previous studies (Chapter
2; Devlin & Nasar, 1989; Gilboa & Rafaeli, 2003; Oostendorp & Berlyne, 1978):
orderliness of stores enhances expected shopping efficiency, expected shopping
enjoyment, perceived store image, and intention to visit. Moreover, the findings
show that perceived orderliness has a stronger impact on expected shopping
efficiency than on expected shopping enjoyment. This can be ascribed to the
fact that orderliness represents organization, legibility, and congruity in the
stores. Therefore, it facilitates product search.

We confirm that expected shopping efficiency, expected shopping enjoyment
and perceived store image can partly explain the effects of perceived complexity
and perceived orderliness of a store on intention to visit the store. Regarding the
underlying effect of orderliness, an indirect effect through expected shopping
enjoyment gives the highest contribution, followed by expected shopping
efficiency and perceived store image. The explanation for these findings is that
even though perceived orderliness has weaker influences on expected shopping
enjoyment than on expected shopping efficiency, the expected shopping
enjoyment exhibits greater impacts on intention to visit. Consequently, the
expected shopping enjoyment leads to the stronger indirect effect compared
with other mediators.
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In addition to the mediation, we have explored the moderating role of shopping
motivation because the effects of perceived complexity and perceived
orderliness on intention to visit are expected to be stronger when consumers
shop with a utilitarian motivation than with a hedonic motivation. A previous
study (Orth & Wirtz, 2014) has shown that perceived complexity is more
dominant for consumers with a utilitarian motivation than for those with a
hedonic motivation (stronger negative linear and curvilinear effects at the
various levels of orderliness). Even though the statistical significance of results
of our study support this previous study, this moderating effect of shopping
motivation is very small.

Our findings demonstrate that the manipulation of concrete attributes of the
store layout design have an effect on perceptions of layout complexity and
orderliness. The results, however, show only strong impacts of shelf orientation
on perceived complexity and perceived orderliness. The former can be
dominantly increased by introducing variability in shelf orientation.
In contrast, the latter can be intensified by uniform shelf orientation, specifically
by parallel orientation.

Allin all, the results in our study verify that shelf orientation influences perceived
orderliness, and that perceived orderliness affects expected shopping efficiency,
expected shopping enjoyment, perceived store image, and intention to visit the
store. Effects of perceived complexity and interaction effects of perceived
complexity and orderliness are very small and they deviate from previous results
(Gilboa & Rafaeli, 2003; Jang et al., 2018; Orth & Wirtz, 2014) to some extent.
Whereas the previous studies have generally found dominant effects of
perceived complexity on pleasure and approach-avoidance behaviors
(inverted-U effects; Jang et al., 2018; Kaplan, 1987; Nasar, 2000; positive effects;
Gilboa & Rafaeli, 2003), this study has found relatively stronger effects of
perceived orderliness on all expectations and intention to visit. Moreover, the
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effects of perceived complexity on expected shopping enjoyment are
insignificant. In addition, the linear-linear and curvilinear-linear interaction
effects are insignificant and negligible, respectively. The differences in findings
may be attributed to differences in the stimuli used in each study--the current
study manipulated only store layout design whereas other studies manipulated
multiple elements of environments such as furniture, shelves, products, wall and
floor (Jang et al., 2018). When consumers acquire information from store layout
design to form their expectations and to make choices, the relation of elements
of the entity (shelves and products) or orientation of shelves (orderliness) may
be more obvious and easier to process than the details of elements (e.g., quantity
and variety of shelf design: complexity). In contrast, when consumers acquire
information from the environments consisting of multiple different elements,
complexity may be easier to perceive because more elements can bring extremely
different perceptions especially for complexity of the store. Therefore, it is
important to note that our findings are suitable for explaining effects of
complexity and orderliness (in relation to unique effects of store layout design)
on intention to visit the store where consumers have limited knowledge or
limited real experience with the store.

3.6 Implications

For practical implications, this study can guide store managers to choose
appropriate store layout designs and their concrete attributes to effectively
attract consumers. We suggest that the orderliness of stores is a vital factor that
store managers should consider in designing store layout because it enhances
positive expectations and intention to visit. The perceived orderliness can be
primarily varied by the orientation of shelf arrangement.
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Moreover, even though store layout design itself exerts a smaller effect on
perceived complexity and its accompanying consequences, it may intervene the
effects of other store elements (e.g., placement of products or store decoration)
on perceived complexity. A high number or variety of store elements themselves
could lead to higher perceived complexity (Jang et al., 2018) and complex layout
could intensify those effects. Therefore, store managers should employ a simple
orientation when they plan to build stores with various products and store
elements to maintain the appropriate level of complexity. However, when store
managers plan to display only a few products or employ very simple decorations,
they are recommended to choose a more complex layout, such as those with a
playful orientation, to attract consumers’ intention to visit.

3.7 Limitations and recommendations for future
research

There are several limitations that can be addressed in future research. First, as
explained before, our findings are limited to consumers’ prior expectations
(cognitive response) and the first intention to visit new stores. Effects of
perceived complexity and orderliness on expectation and intention to visit likely
differ from their effects on real experiences and intention to revisit the store
(Nadal, Munar, Marty, & Cela-Conde, 2010). Future works are recommended to
compare the effects of complexity and orderliness (as a function of store layout
design) on first expectations and real experiences and behavior in a longitudinal
study. One can focus on the learning and adaptation processes that come into
play when consumers visit stores for several times, which are proposed to
diminish the effects of store layout design once consumers know the stores
(Park, lyer & Smith, 1989). The use of 3D simulators can provide chances for
researchers to manipulate store layout designs and investigate experiences in
settings that closely resemble real settings.
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Second, the results may be specific to our store layout design manipulation.
The stores presented in this study may be strongly related to perceived
orderliness because other related factors (e.g., products, space and the total area
of shelves, customers and other interior designs in the stores) have been
controlled. We acknowledge that the effects of store layout design on
consumers’ responses are not univocal. However, it is also important to know
the effects of store layout design in a single controlled setting in terms of other
store attributes before combining with the other design factors that can be easily
adjusted. Future research should look at the generalisability of our results to
other settings (e.g., numbers of products and of store elements, music,
decoration) to attain comprehensive guidelines for store managers.

Third, another limitation relates to experimental procedures that may influence
how consumers evaluate the stores. Two different procedures were applied
when asking participants to evaluate the stores in the current study. The first
part asked participants to report their expected shopping process and perceived
store image by evaluating an individual layout before moving to the next one.
The second part asked participants to evaluate one construct (e.g., intention to
visit the store) of all stores together before moving to other construct
(i.e., perceived complexity and orderliness). The second procedure may lead to
a more relative evaluation than the first one because the second procedure
allowed participants to see all store layout designs next to each other on one
screen. The results of both parts may depend on a specific reference point that
participants applied (Runquist, 1965; van Ittersum, Pennings, Wansink, van
Trijp, 2005). However, to the best of our knowledge, there is no study
comparing the effects of these different procedures on consumers’ evaluation
and reference point yet. To clarify this point, future research can explore how
the procedures influence consumers’ evaluation of stores. It may also provide an
understanding of results from different research designs.
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An additional limitation relates to the type of store that we used. This study has
employed the layouts of pharmacy stores because Dutch pharmacy stores sell
both utilitarian (medicine and vitamins) and hedonic products (cosmetics and
accessories). We, therefore, expect that consumers can go to the stores with
either a utilitarian or a hedonic motivation. Still, consumers’ responses to the
pharmacy store layout designs may differ from their responses to, for instance,
fashion store layout designs (more hedonic focus) and the interpretation of our
findings might be somewhat store-specific (Jang et al., 2018; Pan & Zinkhan,
2006). Moreover, since a specific layout is traditionally applied to a certain type
of stores, consumers likely develop their expectations and preferences toward
specific store layout design’s attributes (stereotype of the store). For the hedonic
store (utilitarian store), the complexity of store may be more (less) enjoying
whereas orderliness may show the opposite effect. Future studies should
compare our findings with the effects of complexity and orderliness in other
types of stores.

Lastly, this study presented the stores with various layouts from different
perspectives. In reality, the perspective from which people see the store likely
depends on the height of people. Taller people may see the store in a better and
boarder view than shorter people. For example, if the shelves are low, taller
people may be able to see throughout the store even before entering the store.
Future research may use the virtual store to customize the perspective that
people take according to their height to examine this further.
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Abstract

People’s responses to products and/or choice environments are crucial to
understanding in-store consumer behaviors. Currently, there are various
approaches (e.g., surveys or laboratory settings) to study in-store behaviors, but
the external validity of these is limited by their poor capability to resemble
realistic choice environments. In addition, building a real store to meet
experimental conditions while controlling for undesirable effects is costly and
highly difficult. A virtual store developed by virtual reality techniques potentially
transcends these limitations by offering the simulation of a 3D virtual store
environment in a realistic, flexible, and cost-efficient way. In particular, a virtual
store interactively allows consumers (participants) to experience and interact
with objects in a tightly controlled yet realistic setting. This chapter presents the
key elements of using a desktop virtual store to study in-store consumer
behavior. Descriptions of the protocol steps to 1) build the experimental store,
2) prepare the data management program, 3) run the virtual store experiment,
and 4) organize and export data from the data management program are
presented. The virtual store enables participants to navigate through the store,
choose a product from alternatives, and select or return products. Moreover,
consumer-related shopping behaviors (e.g., shopping time, walking speed, and
number and type of products examined and bought) can also be collected. The
protocol is illustrated with an example of a store layout experiment showing that
shelf length and shelf orientation influence shopping- and movement-related
behaviors. This demonstrates that the use of a virtual store facilitates the study
of consumer responses. The virtual store can be especially helpful when
examining factors that are costly or difficult to change in real life (e.g., overall
store layout), products that are not presently available in the market, and
routinized behaviors in familiar environments.
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4.1 Introduction

It is undeniable that understanding consumers’ in-store behavior is of critical
importance to achieve effective retail marketing. To aid in this understanding,
advanced virtual reality technology, known as the virtual store, can enable studies
of consumer behavior using computationally created virtual environments.
The virtual-store approach uses a virtual reality system to generate realistic and
immersive three-dimensional virtual store environments in which people can
interact with the objects in the store. In such virtual store environments, people
experience artificially created sensory experiences. Virtual store environments
can be either realistic representations of store environments that exist in reality,
or imaginary store environments. In addition, the virtual store can be seen as an
intermediate tool between traditional consumer research (i.e., text-based surveys,
focus groups, or lab experiments), controlled field experiments (i.e., in mock
store environments), and field studies (i.e., video captures, personal
observations, or tests of product sales promotion; Gorini et al., 2010).

Virtual reality applications have considerable research history. As early as 1965,
Sutherland (1965) described his “ultimate display” concept, which includes a
virtual world that provides sound and tactile feedback. Originally, attention was
mainly focused on the technological hardware, but as this does not provide
insights into the effects of virtual reality systems, attention has shifted to the
human experience (Steuer, 1992; Witmer & Singer, 1998). The sense of
“presence,” of being in the computer-generated world, has consequently
become a key to virtual-reality experiences (Bafios, et al., 2000; Lessiter,
Freeman, Keogh, & Davidoff, 2001). Presence has been defined as the
“subjective experience of being in an environment, even when one is physically
situated in another” (Witmer & Singer, 1998, p 225). From this point of view,
“sense of presence” can be retrieved from a participant and refers to the extent
to which a person perceives him/herself to be in an environment. Alternatively,
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Slater (2009) has distinguished between the concepts of presence and
immersion, called “place illusion” (P1) and “plausibility illusion” (Psi). PI relates
to having a sensation of being in a real place. It is assessed by a set of valid
actions or responses that participants can perform to change their perceptions
or the environment (e.g., moving the head and eye to change the gaze direction
or grasping some object to move it). Pl is high when a similar set of responses
to change perceptions are required in the virtual reality system compared to the
response expected in an equivalent physical environment. Psi accounts for what
is perceived in the virtual reality, referring to the illusion that it is actually
occurring. A vital component that can lead to Psi is for the virtual reality to
provide the illusion that events in the virtual environment over which a
participant does not have direct control refer directly to him/herself. Psi can be
measured by tracing any actions or responses that people manifest in response
to changes in the virtual reality that originated from outside. For example, if
people’s heart rates increase when they see an avatar in the virtual environment,
this can represent a similar reaction to the real world. Thus, this virtual reality
system provides high Psi.

The virtual store technology has been introduced in business and academics to
serve several purposes. It can be used as a managerial aid, for instance, to assist
category managers of companies in developing a shelf plan for their products.
Virtual stores also have their use in clinical settings, to measure emotional
responses to food for patients with an eating disorder (Gorini et al., 2010) or as
a screening tool for mild cognitive impairment (Zygouris et al., 2015). A more
common use of virtual stores in research, however, is to assess consumer
in-store behaviors and consumer responses to changes in the store environment,
such as price changes (Waterlander, Blakely et al., 2016; Waterlander, Mhurchu,
& Steenhuis, 2014; Waterlander, Steenhuis, de Boer, Schuit, & Seidell, 2012),
different setups of point-of-sale displays (A. Kim et al., 2014), different
packaging options (van Herpen, Immink, & van den Puttelaar, 2016), different
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nutritional labels on the backsides of product packages (Ducrot et al., 2016), and
stock levels (van Herpen, Pieters, & Zeelenberg, 2009). In addition, the virtual
store is currently used to help create and test public health interventions to
stimulate healthier food choices among children (Berneburg, 2007). Due to
various benefits stated previously, virtual store technology and hardware are in
rapid development. Therefore, this chapter will focus on the human experience
and describe the essential elements of studies using virtual reality in general.
All essential information obtained from the current virtual store system will be
demonstrated.

Currently available virtual store systems can be briefly categorized as:
1) non-immersive (e.g., desktop), 2) semi-immersive (e.g., projection, CAVE-
systems), and 3) fully-immersive (e.g., head-mounted displays). Each system
likely brings different levels of immersion, presence, P1, and Psi depending upon
the support system. However, because the measures of immersion, presence, PI,
and Psi are bound to the specific sensorimotor contingencies that each system
supports, a comparison of these indicators across different systems has been
deemed impossible (Slater, 2009). In recent years, desktop virtual stores have
received more attention and have been used increasingly in research.
Even though the virtual store has been regarded as a promising tool for in-store
consumer behavior research, expertise on how to use such a virtual store is
required to ensure the timely and correct preparation and implementation of
experiments. However, up to now, reported studies that comprehensively
describe the procedure to conduct virtual store experiments are very scarce.
Therefore, this work aims to describe a protocol for conducting consumer
research with the desktop virtual store, which is of vital importance.

Generally, research with a virtual store requires: 1) equipment to display the

virtual environment, 2) an editor program to enable researchers to build the
virtual environment, 3) a virtual representation of the studied object (e.g., several
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elements of a store and products), 4) a consumer interface to navigate the virtual
environment and make choices, 5) procedures for running the data collection
itself, and 6) a data management system that facilitates data storage and analysis.
Most of these will likely be managed by a virtual shop company and
a programmer. Researchers should know: 1) how to create a retail store for an
experiment in an editor program, 2) how to run data collection with the
consumer interface, and 3) how to organize all outputs in the data management
program and export outputs to be put into a statistical program. The current
chapter will address this information by giving detailed protocol steps for
conducting experiments with the desktop virtual store. Additionally, advantages
and limitations of using the virtual store in consumer research will be discussed.
The detailed protocol described in this chapter can be used to help researchers
start and conduct virtual store research.

The desktop virtual store used in this chapter requires hardware (i.e., personal
computers (PC), liquid-crystal display (LCD) screens, a three-dimensional (3D)
space navigator, a mouse, and a keyboard) and software (i.e., to design a shop
and to shop like a consumer in a 3D virtual store). This particular system has
been used in prior studies (van Herpen, Immink, & van den Puttelaar, 2016;
van Herpen, van den Broek, van Trijp, & Yu, 2016).

4.2 Protocol

The protocol adheres to the “Generic Protocol Food Choice Simulator,” which
complies with the Netherlands Code of Conduct for Scientific Practice and has
been approved by the Social Sciences Ethics Committee of Wageningen
University.
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4.2.1 Setting up the virtual store equipment

1. Prepare a sufficiently spacious location for the virtual store display. Prepare

all equipment for both the virtual store and the data management program.

Note: The equipment includes two computers (PCs; 1 virtual store PC with a high-capacity
memory card for displaying the virtual store, and 1 PC for the data management
programs), three 42-inch LCD screens, a computer screen for displaying the data
management programs, connecting cables, electronic sockets, a 3D space navigator, 2
mice, and 2 keyboards.

2. Connect all the equipment together, as demonstrated in Figure 4.1.

1.

2).

3).

4).

3 The Virtual Shop I

Connect one PC to a computer screen, a keyboard, and a mouse to use

the data management program.

Place 3 LCD screens next to each other and adjust the left and right
screens to give a 180° field-of-view of the virtual store that appears on

the screens.

Connect the virtual store PC with the 3 LCD screens, the 3D space
navigator, a mouse, and a keyboard. Connect the virtual store PC with

the data management PC.

Turn both PCs on and adjust the screen resolution of the virtual store
PC to “extend multiple displays.” Set the left screen to be the main
display.

A separated PC for the data
management program

Figure 4.1: The virtual store setup

Note: The virtual store uses one PC equipped with three 42-inch LCD screens that render 180° visibility. A separated PC
is added to accommodate the data management program. This PC enables a research coordinator to monitor the
progress and to start new virtual environments without interrupting participants.
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422 Building virtual stores for experiments

1.

126

Open the virtual store builder interface (called the editor) by double-clicking
on the “VirtualShop_Editor.exe” icon on the desktop.

Open a store template that is suitable for the study by clicking “File” and
clicking “open.” Select the desired store template, “Name.ShopConfig”
(e.g., Supermarket001.ShopConfig).

Modify the store regarding the experimental conditions.

Note: Before modifying the store, a plan of the virtual store should be made based on the
research questions and objectives of the study. This includes the type, placement, and
number of shelves; the location of product categories on these shelves; and the type and
location of products within the product categories.

1).  Replace existing products with products of interest, where needed.

a. Use the “up” and “down” arrow keys on the keyboard to zoom in
and out from the products, respectively.

b. Click on the icons on the left menu bar to change the view of the
virtual store (i.e., left yellow face = front view, top yellow face =
top view, right yellow face = side view, and all lateral yellow faces =
home view (looking from the top-left of the store)).

c. Double-click on a shelf or product and click on the icons on the left
menu bar to change the view of this shelf or product.

d. Double-click on a shelf of interest and click on the “yellow spot” in
the left menu bar to select the isolation mode.
Note: The isolation mode enables the researcher to isolate a shelf with products

and to filter out other objects from the screen. This is helpful when filling the
shelf.

e. Double-click on an existing product and subsequently press the
“Delete” button on the keyboard to delete this product.

f. Click on the “blue arrow” in the menu bar to open the product
library (see Figure 4.2). Afterwards, click “Product Category” and
then select the product category of interest (e.g., fruit).
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g. Drag a selected product (e.g., a tray of apples) by holding the left
mouse button and place the product on the desired shelf.

h. Add or replace all the products to match the research interests by
repeating the steps from e - g.

2).  Relocate entire shelves.

a. Double-click a shelf that needs to be relocated. Move the shelf to
the desired location by left-clicking the entire shelf and dragging the

shelf to a new location.

b. Rotate the shelf (if necessary) by holding down the “Cttl” key and
left-clicking the shelf. Turn or move the shelf to the desired angle
by moving the mouse.

c. Relocate all necessary shelves to match research interests by
repeating steps 2a. - 2b.

The Virtual Shop Editor

Figure 4.2: The virtual shop editor and examples of products in the product library

Note: The editor has a drag-and-drop interface to allow researchers to easily select products from the library and directly
place them on the shelves. In addition, a pop-up window can be used to either add or edit a product by clicking on a
product in the library.

4. Save the completed store configuration by using a file name that is non-
descriptive of the research condition. Click “File” > “save as” =
“Name.ShopConfig”=> “save.”

Note: It is also possible to build a store from an empty store template. Start by selecting
and adding shelves and products from the product library to the empty store. The same
procedure from step 3 in 4.2.2 can be applied.
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Build a separated store for a practice session and build more stores according
to the experimental conditions, such as supermarkets with different store
layouts, following previous steps 1 - 4in 4.2.2.

Note: The example study uses a pharmacy store as a practice store.

Ask the program creator (see the Table of Materials/Reagents for contact
details in Appendix 4.1) to create new walking paths and decision points for
participants if the store layouts are different than the existing store templates.

Note: Shopping paths and decision points are available for the existing store templates.
It is also possible to allow participants to walk freely in the store, without predetermined
shopping paths.

4.2.3 Preparing the data management program to record data

1.
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Double-click on the data management program icon on the desktop to start
the program.

Open the “Virtual Shop Exp_StartUp” project to create a new project. Select

“Open” on the pop-up window & “Virtual Shop Exp_StartUp” & “Virtual
Shop Exp_StartUp.vop.”

Click on “Set up project” and select “Live Observation” as an observation
source. Select “Continuous Sampling” as an observation method and select
“Open-ended observation” as an observation duration.

Add input variables that represent the experimental conditions (e.g., the store
layout and shopping motivation), if desired.

1).  Click on “Set up” in the top menu bar and then click on “Independent
Variable.” Click on “Add variable” to add more user-defined variables.

2).  Fill in necessary details, such as variable name, variable type, predefined
value, and so on.

~

Save the project by clicking on “File” & “Save as.” Name the project,
“Name of project.vop” and click “Save.”
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424 Participant selection criteria

1.

Recruit participants without eye disorders, such as color blindness.

425 Preparation for the experiment

1.

2.

Prepare all the documents needed to carry out the experiments.

Invite a participant to the experiment room. Provide a consent form and
request that the participant reads and signs the form prior to the study.

Provide experimental instructions that the participant must follow. See
Appendixes 4.2 and 4.3.

Note: Participants should be informed that visiting a virtual store can lead to virtual reality
sickness (Khan, Nuijten, & Deslé, 2011), and they should be urged to report it to the study
coordinator when they start experiencing symptoms. If a participant expresses that he/she
is experiencing virtual reality sickness, participation in the experiment should be stopped.

Seat the participant in front of the middle LCD screen, at a short distance
from the middle screen (~60 cm). Adjust the chair until the participant’s eye
level matches the position of the screens.

4.2.6 Running a practice test

1.

Inform the participant that he/she will be trained in a practice session to
control and get familiar with the virtual store. Encourage the participant to
ask questions when he/she does not fully understand the instructions.

Open the virtual store for a practice session.

1).  Start the virtual shop program by double-clicking on the
VirtualShop_Uviewer icon on the desktop. Click “Begin” to enter the
store.

2). Pressthe “ " key on the top-left of the keyboard to open the menu
bar of the virtual shop program.
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3). Select “SpaceNav” in an “Input” box to choose the type of walking
behavior that allows the participants to look and to decide their walking
direction freely.

Note: “SpeceNav” allows participants to look freely through the virtual
environment, in any direction, using the 3D space navigator. It also enables
participants to decide their own walking direction. Nevertheless, it restricts
participants to following predetermined walking lines.

4).  Select the “Name of a practice store” in the ShopConfig box and type
the “Name of environment” to specify the store environment, such as
the Practice Store [e.g., Pharmacy 001].

5). Click on “Reload shop” to open the practice store, and a “Begin” box
will subsequently appear.

Provide the mouse, 3D space navigator, and keyboard to the participant.
Ensure that the front side of the 3D space navigator faces the participant to
enable the correct navigation direction.

Provide instructions on how to maneuver in the virtual store and instructions
for the practice session to the participant. The instruction assigns two
practice tasks that request that the participant searches for specific products
and selects and/or returns some products.

Note: Examples of instructions on how to maneuver in the virtual store and instructions
for the practice session are shown in Appendixes 4.2 and 4.3, respectively. A practice
session should include all tasks that a participant may need to perform during the main
test.

Allow the participant to freely practice until he/she feels familiar with the
virtual store. Ensure that the participant understands clearly how to
maneuver in the virtual store before starting the main study. Correct or
clarify if the participant has made any mistakes.

Remind the participant to check the shopping cart (by pressing “F1”) before
ending the task. Eventually, remind the participant to end the shopping task
by pressing “Esc” and then clicking on “Restart.”

Note: It is not necessary to close the virtual shop program because it is faster to load the
shop for the main test via an opened interface.
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42.7 Running the main test

1.

Move the participant to another area while the virtual store is prepared for
the main test. Inform the participant of the tasks that will follow.

Note: Depending on the research objectives, this can include a task to manipulate an
independent factor outside the virtual store (in the extensive example, this is a memory
task to manipulate shopping motivation), a shopping task (in the virtual store), and a
shopping evaluation task (questionnaire).

Administer a task to manipulate an independent variable outside the virtual
store when relevant to the study objectives. For example, ask participants to
describe in detail a recent shopping situation in which they had either
hedonic or utilitarian shopping motivations (see Appendix 4.4).

Prepare the virtual store for the main study.

1). Click on “Begin” to enter the store and press the “ * ” button on the
top-left of the keyboard to open the menu bar of the virtual shop
program.

2). Load the virtual store and select the virtual environment (walking path),
according to the experimental conditions.

3). Keep “SpaceNav” at the box of the Input to obtain the same type of
walking behavior as in the practice session.

4).  Select the “Name of store condition” in the ShopConfig box and type
the “Name of store environment” in the environment box, such as
“Supermarket001 [Supermarket001].”

5). Click on “Reload shop” to open the store for the main test; the “Begin”
box will appear.

Open the data management program on another computer (in which the
data management program is installed). Record the data by double-clicking
on the data management program icon on the desktop.
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5. Open the project by double-clicking on the “Name of project.vop” that the
researcher has previously saved when preparing the data management

program.

6.  Create a new observation by clicking on “Observe” in the top menu bar and
then clicking on “Observation” and “New.” Name the observation (e.g.,
observation 1) and click “OK.”

7. Start recording by pressing the red circle button and fill in user-defined
variables, such as an experimental condition (e.g., store layout = 1 and

shopping motivation = 1 (utilitarian motivation)). Click “OK?”.

Note: The recording button will change from a circle shape (record) to a squate shape
(stop).

8.  Ensure that the program starts recording data.

1).  Ensure that the “Status data plugin” and “Status event plugin” windows
show green checkmarks.

2).  Ensure that “time” is elapsing.

3). Ensure that the number of “sample” column in the “Status data plugin”

window is growing (shown in Figure 4.3).

Playback Control

ime Behavior Modifier Comment.
0,00 Start
40,4

Status data plugin (7]
Source name Sampl... Connected | Status
General Data Source 199%6 Initialized to recognise 4 channels...

Status event plugin (]

| Source name Events  Connected | Status
Virtual Shop Events 7 L4 Initialized to recognise 4 behavior....

Figure 4.3: An example of the observation window that signals the recording of data

Note: When the data management program is recording data, the “Status data plugin” window and the “Status event plugin”
show a green mark. Also, time should be elapsing, and the number of samples should be growing.
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10.

11.

12.

13.

14.

15.

Move the participant from the area in which they have been provided with
instructions and (optional) a task to manipulate an out-of-store variable, such
as shopping motivation, back to the virtual store after he/she finishes the
manipulation task.

1).  Seat the participant in front of the middle LCD screen and at a short
distance from the middle screen (~60 cm). Adjust the chair until the
participant’s eye level matches the position of the screens.

Provide the mouse, 3D space navigator and keyboard to the participant.
Ensure that the front side of the 3D space navigator faces the participant to
enable the correct navigation direction.

Provide instructions on how to maneuver in the virtual store (see Appendix
4.2), shopping task instructions, and a shopping list for the main study (see
Appendix 4.5).

Instruct the participant to press “begin” to start visiting the store.
Subsequently, leave the participant alone to shop without interruption.

Check the data management program on another computer and ensure that
the data is recording by checking the “Status data plugin” and the “Status
event plugin;” these windows should show an increasing number of samples
and events.

Wait until the participant finishes shopping in the virtual store. Remind the
participant to check the shopping cart (by pressing “F1”) and to press “Esc”
to complete the shopping task.

Note: It is very important to press “Esc” to mark the end of the shopping trip and to obtain
a correct measurement of the shopping duration.

Press the “stop” button of the data management program on the other
computer to stop recording (the square button will change back to a circle).

Note: Two small windows— “Please wait for receiving event data to finish” and “Please
wait for receiving external data to finish”—will pop up during the termination. These
windows will close automatically after 2-3 s.
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16.  Ask the participant to move to another area and ask him/her to fill out a
questionnaire measuring, for example, the participant’s shopping

experiences, perceptions about the store, and willingness to revisit the store.

17.  Return to the data management program and click on the “Visualize” button
to check the recorded data; the graph and data of bought products should be
shown, and examples of visualized data are shown in Figure 4.4.

Playback Control

nr »r» Y 4
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551,03 (sff) 270,00 30000 330,00 360,00 390,00 420,00 45000 480,00 51000 54000 57000 600,00 630,00 660,00
Session state
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Product bought
Distance (2.040)
{Puur Chocoladehage([De Ruijier]]
W (LU Bastogne Original)[LU]] e
B (Bolognese](Grand lalia][4255) ==
[Bananen][[1KG]
[Geraokte Noorse Zalmfilef][Vis Marine]{100g])
[Rode Uien][45T]
(teliaanse Roerbakgroenten]([4006)
B [Naturel Super Chips]Lay's]) [ ]
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1

Results

New behavior group

W Productretumed |

Figure 4.4: The visualization window displayed in the data management program

Note: The orange bar represents the entire shopping time since the participant entered the store until he/she pressed “Esc”
to indicate the end of the shopping trip. The green bar denotes the time spent on the examined products. These outputs
can be converted into tables that are easy to use in combination with SPSS or other statistical programs.

18.  Debrief and give a reward (e.g., a snack product or monetary payment) after
the participant finishes.

19.  Reload a practice store for a new participant by following substeps 2 - 5 from
the step 2 in 4.2.0.

20. Press F9 to close the virtual store after the last participant has finished.

21.  Save the data as frequently as possible to avoid data loss.
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428 Export the data

1. Export the data of shopping-related behavior.

1),

Set up a filter to select the data of shopping-related behavior.

a. Click “Data Profile” under the “Analyses” folder on the left menu
column; the window will show the data components and the main
diagram of the data profile filter.

b. Select the “Nest over Behaviors” box under the “Select Intervals”
heading; the box of Nested Behaviors will appear.

c. Select all the behaviors of interest (e.g., shopping duration, products
picked up, products bought, and products returned) and click
“OK.”

d. Drag the “Nested Behaviors” box and drop it between the “Start”
and “Results” boxes.

e. Ensure that all boxes are connected with arrows (see Figure 4.5)
and that the “Results” box shows the correct number of
observations.

Note: If the boxes are not automatically connected, a researcher can connect them
by clicking the mouse on one box, holding, and making a line to the next box.

Click on “Behavior Analyses” under the “Analyses” folder and then
click “New Behavior Analysis” to open the table of behavior-related
results.

Click on “Calculate” on the top left of the menu bar to extract the
results. Ensure that the shopping behaviors per participant are shown
in separate rows.

Note: A researcher can change the format of the presented results via a “Setting
display.”

Click the “Export” button to export the data. Name the exported file
“Name.xIsx.”

Note: This file will be saved in the “Export” folder of the data management
program folder.
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Figure 4.5: Data profile filter scheme for exporting shopping-related behaviors

Note: The data profile filter allows researchers to select and export the data of interest. For example, this scheme opts for
shopping-related behaviors (e.g., shopping duration, number of products examined, number of products purchased,
and number of products returned).

2. Export the movement-related data.

1).  Setup a filter to select the movement-related data.

a. Click “Data Profile” under the “Analyses” folder on the left menu
column. Select the “Nest over Speed” box under the “Select

Intervals with External Data” heading; the “Nested Speed” box will
appeatr.

b. Set the interval critetia to “Limitation” = “Higher than” = “0.100
meters per second (m/sec)” and then click “OK.”
Note: This filter will export only the data (e.g., walking speed and time) that

occurs when the participant moves in the store.

c. Drag the “Nested Speed” box and drop it between the “Nested
behaviors” and “Results” boxes.

d. Ensure that all boxes are connected (i.e., “Start” box = “Nested
Behaviors” box =2 “Nested Speed” box = “Results” box (shown
in Figure 4.6) and that the “Results” box shows the correct number
of observations.
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Figure 4.6: Data profile filter scheme for exporting movement-related behavior

Note: This scheme filters the movement-related behaviors (e.g., moving speed and moving time) that occur when participants move
in the store (speed > 0.100 m/s). The behaviors and times when participants stand still are filtered out.

2).  Export the walking time.

a.

Click “Behavior Analyses” under the “Analyses” folder and then
click “New Behavior Analysis” to open the table of behavior-
related results.

Click “Calculate” on the top left of the menu bar to extract the
results. Ensure that the shopping behaviors per individual are
shown in separate rows.

Note: The results should show a lower shopping duration compared to results
from shopping related behaviors (substep 1.3, section 4.2.8) because the
shopping duration in this part accounts for the time that a participant has

walked in the store. These results exclude the time for product examination and
for picking up products.

Click the “Export” button to export the data. Name the exported
file, “Name.xlsx,” with a name that differs from the first exported
shopping-related data; this file will also be saved in the “Export”
folder of the data management program folder.
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3. Export the walking speed.

1).  Click “Numerical Analyses” under the Analyses folder and then click
“New Numerical Analysis” to open the table of movement-related
results.

2).  Click “Calculate” on the top left of the menu bar to extract the results.
Ensure that the movement-related results, such as speed per
participant, are shown in separate rows.

3). Click the “Export” button to export the data. Name the exported file
“Name.xlsx;” this file will be saved in the “Export” folder of the data
management program folder.

4.3 Representative results

The virtual store displayed using a PC with three 42-inch LCD screens has been
applied to examine the effects of supermarket layout on consumer shopping
behavior (e.g., total shopping time, movement duration and speed, total number
of products examined, and total number of products purchased) and perceived
shopping experience. The virtual store enables the researcher to flexibly modify
the concrete attributes of store layout design (i.e., shelf length and shelf
orientation) and to examine these effects in a laboratory setting.

As an example, results from the store layout design study are provided. In the
study, supermarket stores were built using 4 different layouts, in which shelf
length (short versus long shelves) and shelf orientation (paralleled orientation
versus unparalleled orientation) were varied. These stores are depicted in
Figure 4.7.
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Figure 4.7: Pictures of four store layouts in the store layout experiment

Note: The layout designs differ in shelf length and shelf orientation: 1) store with long and parallel shelves, 2) store with
short and parallel shelves, 3) store with long and unparallel shelves, and 4) store with short and unparallel shelves.

The study was performed in accordance with the “Generic Protocol Food
Choice Simulator” and approved by the Social Sciences Ethics Committee of
Wageningen University. All participants signed an informed consent form prior
to participating in the experiments. In the present example, participants (# = 241,
71% female) were divided into four groups; each group visited one of four store
layouts. Participants were trained on how to use the virtual store in a practice
session. Next, they completed a shopping motivation manipulation task that
asked them to recall shopping trips with either hedonic or utilitarian shopping
motivation. Subsequently, the participants started the main test, in which they
were requested to shop for a dinner using a shopping list. Participants were asked
to imagine that they were shopping with either hedonic or utilitarian motivation
(the same motivation as in the previous recall task was assigned). The shopping
list consisted of fixed-choice (8 pre-determined types of products) and free-
choice products (undetermined products from the fruit and vegetable category).

The free-choice products were used to test the effects of store layout design on
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the number of products purchased. Once the participants finished shopping,
they filled in a computer-based questionnaire to evaluate their shopping
experiences, perceptions about the store, and willingness to revisit the store.

The data management program recorded shopping behavior (e.g., total shopping
time, moving speed, and total number of products purchased). Afterwards,
variables were exported from the data management program to 3 separated
tables: Tables 4.1, 4.2 and 4.3. Table 4.1 presents the total shopping time, the
total number of products examined, and the total number of products
purchased/returned by each participant. Table 4.2 presents the total movement
duration (i.e., shopping time) that was selected from a filter of speeds higher
than 0.001 m/s. Table 4.3 presents the moving speed that can subsequently be
used to calculate the walking distance (walking distance (m.) = average moving
speed (m/s) x total moving time (s)).

Table 4.1: Examples of shopping-related behavioral data from each participant (i.e., total
shopping time, total number of products examined, total number of products
purchased, and total number of products returned), exported from the data
management program

&
§ Rate per
O
& i Total minute Total . Start Stop
£ Behaviors Mean . ! Mot | Store Duration time time
& duration | (observation number M) (PM)
N duration)
1 Shopping 578.632 578.632 0.0590102 1 1 1 1016.77 12:02:43 12:19:40
1 Product picked up 3.55356 113.714 1.88833 32 1 1 1016.77 12:02:43 12:19:40
1 Product bought 28.1741 366.264 0.767132 13 1 1 1016.77 12:02:43 | 12:19:40
2 Shopping 400.5 400.5 0.0887163 1 1 1 676.314 1:00:08 1:11:24
2 Product picked up | 2.50967 37.645 1.33074 15 1 1 676.314 1:00:08 1:11:24
2 Product bought 29.0326 377.423 1.15331 13 1 1 676.314 1:00:08 1:11:24
2 Product returned - - 0.0887163 1 1 1 676.314 1:00:08 1:11:24

Note: All shopping-related behavioral data from each participant should be organized in one row before transferring it to
SPSS or other statistical programs. This exported data will be stored in a file called “Behavioral data” in the export
folder of the data management program.
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Once the data was exported, univariate ANOVA was applied to analyze the
effects of shelf length and shelf orientation on in-store shopping behavior.
The effects of store layout can be presented in various forms, such as bar charts
and tables.

Figure 4.8 displays the total number of products examined and the total number
of products purchased in the supermarkets with different store layout designs.
The results from the virtual store confirmed that store layout attributes,
specifically the interaction of shelf length and shelf orientation, influenced the
number of products examined (F(1,237) = 4.66, p < .05, 7,2 = .02) and the
number of products purchased (F(1,237) = 3.47, p = .06, 72 = .01). The findings
showed that when shelves were placed in parallel, the length of the shelves did
not affect the number of products examined (Msnort £ SDshort = 16.12 % 5.37,
Miong % SDiong = 17.12 £ 5.99, F(1,237) = 0.81, p = .37, 7,? = .00), nor the number
of products purchased (Msnort £ SDshort = 12.00 % 2.77, Miong £ SDiong = 12.22 =
2.37, F(1,237) = 0.24, p = .63, 7,*> = .00). In contrast, when the orientation of the
shelves was unparalleled, shorter shelf lengths stimulated a higher number of
products examined (Msnort & SDshort = 17.62 % 6.48, Miong & SDiong = 15.23 +
6.45, F(1,237) = 4.65, p < .05, 72 = .02) and purchased than longer shelf lengths
(Mshort £ SDshort = 12.30 £ 2.15, Miong % SDiong = 11.35 + 2.37, F(1,237) = 4.61,
p <.05, 72 =.02).
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Figure 4.8: The total number of products examined (left) and the total number of products purchased (right) in a
supermarket with different store layouts (short versus long shelves placed in a paralleled or in an
unparalleled orientation)

Note: The total number of products examined (packages or items) increased every time the participants clicked on a product. This
number differs from the total number of products purchased (packages or items), by which the number of products in the purchase
basket was recorded. Participants were allowed to return any selected products. p < .10%, p <.05", p <.01™, p <.001™"

In addition to product choice behaviors, the virtual store can also record time
and movement-related behaviors, such as the shopping time and the walking
distance. Figures 4.9 and 4.10 show the effects of store layout design’s attributes
on the shopping time and walking distance of participants, respectively.

Total Shopping
Time (s)
12 - [ 1 OLong
10 A B Short

8

0 r Shelf orientation
Paralleled Unparalleled

Figure 4.9: Total shopping time (s) participants spent in the supermarket with different shelf lengths
and shelf orientations

Note: The total shopping time accounts for the time participants spent between entering the store and leaving the store. The
data management program also allows researchers to filter out the time that participants spent in a specific area.
p<.10*, p<.05%, p<.01™, p<.001™"
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Figure 4.10: The walking distance of participants in the supermarket with different shelf lengths and
shelf orientations

Note: The walking distance was determined by multiplying the moving time (s) with the average shopping speed (m/s). The duration
of the moving time used to calculate walking distance differs from the total shopping time because the moving time is
exclusively recorded during participant movement. In contrast, the total shopping time accounts for the movement time and
the time spent viewing and selecting products. Thus, the total moving time can be attained by only selecting the time during
which participants move faster than 0.100 m/s. p < .10%, p <.05", p <.01™, p <.001™"

In addition to the effects of store layout design’s attributes, the current research
also focused on shopping motivations to understand their influence on in-store
shopping behavior. The results revealed significant main effects of shopping
motivations on all in-store behavioral variables. Consumers with a hedonic
motivation searched for (i.e., clicked on) (Mnedonic & SDhedonic = 17.97 £ 6.93) and
purchased more products (Mhegonic = SDhedonic = 12.25 £ 2.42) than consumers
with a utilitarian motivation (products examined: Muiitarian & SDutiitarian = 15.10
4.82, products purchased: Muiitarian & SDutiiitarian = 11.69 % 2.43). They also spent
more time (Mnedonic & SDhedonic = 607.18 % 205.07 S, Mutiitarian £ SD utiitarian = 480.94
+ 134.25 s) and walked longer distances (Mhedgonic £ SDhedonic = 89.87 = 31.15 m,
Mutiitarian & SDutiitarian = 80.73 = 34.08 m). The interaction effect of shopping
motivation and store shelf attributes was not significant.

4.4 Discussion

The virtual store is one of the more advanced computer technologies that have
been developed to create virtual environments in which people can experience
and react to close-to-reality objects. Generally, the desktop virtual store consists
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of user-friendly interfaces that require a short time to understand. However, a
number of critical points need to be accounted for. First, clear research
objectives are needed beforehand to specify the starting points when building
the virtual store. This includes a plan about the products; the type, placement,
and number of shelves; the location of product categories on these shelves; the
type and location of products within the product categories; and other elements
(e.g., poster, signage, and special displays). Moreover, it is important to decide
which model (2D or 3D) of a digital representation of objects will be used (see
Figure 4.11). The 3D models are virtual representations, with height, width, and
depth, in which all sides are represented in detail. In contrast, the 2D model gives
the illusion of a 3D representation by presenting an object in a cube frame (3D
shape), with realistic visuals of the front of the object. The other sides of the 2D
models are roughly shown without detail. Different forms of representations
give rise to different user experiences and different senses of immersion. The
3D model that shows all details of an object may give a higher sense of presence
and immersion (Pl and Psi) than the 2D model. However, the 2D model is
flexible and easy for a researcher to use, and the size of the cube frame can be
easily adjusted. Thus, the choice of the virtual representation depends upon the
research aims. Second, after all stores are built, the researcher should run and
test all versions of the virtual store by visiting each store and picking up,
selecting, and returning products to verify that the data is stored correctly. Third,
because the study consists of several steps, clear instructions and detailed virtual
store manuals are extremely important. The instructions should indicate what
participants should and should not do in each step. Fourth, the practice session
is vital to familiarizing participants with the virtual store and minimizing biases
generated from different computer skills. Last, researchers should be cautioned
to save data as frequently as possible to avoid any potential data loss.
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Figure 4.11: An example of a product in a 3D model (left) and a 2D model (right)

Note: When participants click on a product, the 3D model can be rotated on-screen to illustrate all sides of
the product, whereas the 2D model illustrates only the front side of the product and cannot be rotated.

The use of virtual stores in consumer research has advantages over more
traditional research methods. A virtual store is a tightly controlled yet realistic
environment (Berneburg, 2007; Khan et al., 2011), thereby providing the internal
validity of a controlled experiment while maintaining a high degree of external
validity as well. It thus combines the advantages of both field and laboratory
approaches (Rebelo, Duarte, Noriega, & Soares, 2011). This implies that
consumer behavior can be observed and measured in a realistic context, with
less concern for socially desirable answers than in other research methods, such
as surveys and focus groups (Ruppert, 2011). A recent study has indicated that,
compared to a method of using photographs to display a store shelf, the use of
virtual reality results in consumer in-store behavior that more closely resembles
the behavior demonstrated in a physical store, based on several parameters (i.e.,
feelings of presence, type of brands selected, and responses to the location of
products in the display; van Herpen, van den Broek et al., 2016). An additional
advantage of using virtual reality is that changes in the store environment can be
made without having to rely on complex implementation processes in real-life

settings (Waterlander, Jiang, Steenhuis, & Mhurchu, 2015; Waterlander,
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Mhurchu, & Steenhuis, 2012). This provides flexibility for the researcher. As a
result, the use of a virtual store has clear benefits when the objective of a study
is to examine consumer responses to products that are not yet available in the
market (e.g., in early stages of new product development), to examine consumer
responses to factors that are costly or difficult to change in real life (e.g., overall
store layout), and/or to examine routinized behaviors in familiar environments.

Despite the stated advantages of the virtual store, several limitations need to be
carefully considered. The major limitations, at this stage of development, relate
to: 1) the time and space needed per participant, 2) the potential skill-related bias,
3) the costs involved in adapting new environments, and 4) real behavior and
incentives. Currently, the virtual store can be used by only one person at a time.
In particular, a number of participants are sampled in a virtual laboratory or an
experimental area in order to run simulations. This limitation of time and
physical space for the virtual store experiment restricts sample size and types of
target groups. In addition, the restriction on the types of target groups is also
caused by the skills required for participants to use the computer. Gamers or
younger participants are likely to be able to handle the program more efficiently
than the elderly or persons with low computer skills. Another limitation of the
virtual store is that the adaptation of the store and the product library is in the
development stage. If one wants to use a complex store design or store elements
or products that are different from the available templates (e.g., enlarging the
store size or including new store elements, such as display tables), the program
needs to be adjusted. Thus, cost and time are incurred for the preparation of
data collection. Lastly, even though previous studies have shown that the virtual
store reflects behavior in the physical store more closely than does an experiment
using pictorial stimuli, participants tend to buy more products in the laboratory
setup than they do in actual stores. Thus, although the use of a virtual store
increases realism compared to the use of pictures, several differences from real-
life behavior remain (van Herpen, van den Broek et al., 2016). To be cautious,
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this must be considered when interpreting results from a study using the virtual
store.

There is a vast range of different technological features and systems for virtual
reality applications. These systems mainly vary on aspects of equipment mobility,
user interfaces, and development costs. The costs for equipment and licenses
vary and are subject to drastic changes due to technological developments. In
general, the costs per participant are higher when more behavior data is needed
with higher-level 3D simulations. The use of a different system or interface may
counteract some of the mentioned limitations, but at a cost in terms of money
or flexibility. Specifically, the first limitation, on the time and space needed per
participant, can be counteracted by using smartphone technologies.
Smartphones, in combination with a designated headset, can render a full,
immersive, 360° environment. Limitations on space are as low as possible since
it does not cost more space than what one would normally use. Due to the
widespread use of smartphones and the low cost of designated headsets, multiple
people can use it at the same time. The downside of this technology is that
smartphones have a lower computing power and thus can only handle less-
difficult environments. The second limitation is the potential skill-related bias, a
limitation that any system must deal with. Some systems, such as the Cave
system, simulate natural movements (Mikkelsen, Hgeg, Mangano, & Serafin,
2016), which potentially could reduce this bias. The Cave system uses projector
screens and head tracking, which allows participants to physically move through
a limited space and to orient their head arbitrarily. Such a system, however, is
not or is hardly mobile and requires much more developmental and hardware
costs. The third limitation, the costs that are involved with adapting the store
products and environment, are dependent upon the degree of simulation. It is
possible to simulate a stationary environment based on a picture, but as soon as
more detail, such as a 3D world or 3D products, are needed, one is dependent
upon the availability of these objects in 3D. The last limitation, the simulation
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of real behavior and incentives, are likely dependent on the aforementioned
factors of mobility, skill bias, and, in general, the degree of immersion. Mobile
units can be used in a relevant context (e.g., in the actual supermarket), thereby
making the incentive and the purpose of the visit real (e.g., buying a product
virtually results in actually buying the product in real life). Furthermore, it can
be expected that, when the user interface closely resembles natural movement,
it will better resemble real-life behavior. Lastly, the level of immersion achieved
by the current virtual store is between those of a regular desktop and a semi-
immersive virtual reality projection (Slater, 2009). Since other virtual store
systems are in the early stages of development, studies describing and comparing
different virtual store systems are scarce. A comparison of shopping behavior
under different levels of immersion is yet to be conducted.

As virtual reality has become a widely used technology, outside the scope of
computer games, virtual reality technology is likely to enter the market of home
users (e.g., by television, internet or mobile application). This will potentially
enable researchers to do virtual reality testing outside the laboratory. Moreover,
this development opens up ample opportunities to measure, research, and
understand the behavior of people on a broader scale in terms of groups and
areas (e.g., in developing countries or rural areas with limited accessibility to
technology). The external validity of the research will consequently be enhanced.
With the advancement of this technology on the consumer market, virtual reality
research could further develop from supporting simulations to the direct
measurement and tracking of real behavior. Just like people surfing on the web
or consumers choosing in a webshop are already intensely tracked to predict or
influence behavior, the same type of behavioral measures exists (and will come
to exist) for simulated virtual worlds. Another potential development is foreseen
in the area of generating personalized environments. Several websites are already
automatically adjusted to the individual who visits them. Examples of such
websites are online retailers that give suggestions based upon aspects such as
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location, previous purchases, and Facebook (i.e., a social media and networking
platform), which personalizes not only the advertisements, but also other
content to fit personal preferences. The same could happen for virtual worlds.
In practice, people could, for example, select personalized supermarkets, design
or choose the manner in which they would prefer to be guided (e.g., “guide me
towards sustainable product choices™), or even limit the choices they can make
(e.g., only products for people with a specific disease).

In summary, unraveling the mysteries of consumer behavior cannot be achieved
by any stand-alone research method. Thus, to compare or combine insights,
various data collection tools must be used. The virtual reality developments have
taken great steps in the last few years. Now, it is the time to link these methods
to traditional methods so that new insights can emerge. There are multiple
options of the virtual store, all with their respective advantages and
disadvantages. The virtual store described here is unique in that there is an easy
editor to build a virtual store that includes a range of options in order to collect
behavioral data. An example of research with the virtual store presented here
lays the groundwork as a universal way of measuring consumer behaviors in
virtual-reality research.
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Chapter 5

Abstract

The merchandise layout (i.e., in-store location) of food products may affect the
choices that consumers make. Since an act of choice requires resources needed
for self-control, locating a product category toward the end of a store implies
that more prior choices were likely made and thus that depletion of self-control
is more likely. This study examines the interaction between merchandise layout
and trait self-control on healthy and indulgent snack choices. Four studies
examine the effect of product location on the remaining level of self-control
(Study 1), the interaction between merchandise layout and trait self-control in
affecting healthy and indulgent snack choices in realistic choice environments
created in a virtual supermarket (Studies 2 and 3), and the interaction between a
depletion manipulation and trait self-control (Study 4). Results indicate that the
act of making choices can lead to ego-depletion and can influence the goal that
people pursue. After having made choices, people are more depleted (as shown
in an unrelated self-control task, Study 1) and they report more often that they
aim to highlight enjoyment in their product choices (Study 3). Yet, throughout
the studies, main effects of the location of snack products on actual choices are
generally absent. Additionally, interactions with trait self-control show
inconsistent results throughout the studies. There appears insufficient evidence
to conclude that ego-depletion and trait self-control interact in affecting snack
choices.
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5.1 Introduction

The merchandise layout, that is, the location where products are presented, is
one of the key interventions used to influence consumers’ food choices.
For instance, the location of salad bar dishes in a cafeteria influences the amount
of food that people select from each dish (Rozin et al., 2011) and consumers are
more likely to select low-calorie food when this is presented on the front-page
of a menu rather than placed on the back-page (Wisdom, Downs, &
Loewenstein, 2010). In retailing, the location of product categories may likewise
influence consumers’ choices, but this has received relatively little prior research
attention. Still, there is evidence to suggest that the location in which foods are
presented in a grocery store determines consumers’ choices. For instance, prime
locations such as end-of-aisle display (Nakamura et al., 2014; Sorenson, 2009),
the check-out counter (Cohen & Babey, 2012; van Gestel et al., 2018) and the
store entrance (Walmsley et al., 2018) can increase product sales.

Importantly, depending on where food products are located, consumers are
likely to have made many or few prior product choices. Research on ego-
depletion argues that making effortful choices consumes the same cognitive
resource that one requires to assert self-control (Vohs et al., 2008) and that this
resource is limited (Baumeister, 2002a; Muraven, Tice, & Baumeister, 1998).
Exploiting this resource leads to a state of reduced self-control capacity, and
when this occurs performance on a subsequent self-control task is impaired.
Thereby, consumers become more impulsive and less self-controlled
(Baumeister, Sparks et al., 2008; Vohs & Faber, 2007). Making choices can
involve information acquisition, deliberate thinking about options, choosing one
option over others, and implementing this choice, all of which may deplete the
self-control resource, and this should therefore reduce a person’s performance
on subsequent self-control tasks (VVohs et al., 2008). For example, people should
be more likely to buy indulgent snack products after having made more rather
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than fewer prior purchases. Yet, not everyone may be affected by tasks that
involve ego-depletion in the same way and to the same extent.

The effect that a first task limits resources needed for self-control affects a
second, unrelated, task of self-control has been shown to differ among people
and to depend on personality traits (Seeley & Gardner, 2003; Shamosh & Gray,
2007; Wan & Sternthal, 2008). One relevant personality trait is trait self-control.
Whereas some people can easily resist temptations, others are less able to control
themselves from indulgences (Friese & Hofmann, 2009; Tangney et al., 2004).
Up to now, it has remained unclear how trait self-control interacts with
preceding tasks involving ego-depletion. There are only a small number of prior
studies focusing on this interaction and the results are contradictive. Four
studies, focusing on the suppression of aggressive behavior and death related
thinking, found that trait self-control prevents depletion. This prevention from
ego-depletion is called a buffering effect (DeWall, Baumeister, Stillman, &
Gailliot, 2007; Dvorak & Simons, 2009; Gailliot, Schmeichel & Baumeister,
2006; Gailliot, Schmeichel & Maner, 2007). People with high trait self-control
may both have a higher level of self-control resources available to start off with,
and may also be less affected by depleting tasks because they are more
experienced in resisting temptations. Other studies did not find such an
interaction effect (Gailliot & Baumeister, 2007; Stillman, Tice, Fincham, &
Lambert, 2009). In contrast, a study on food consumption and risk taking
behavior found an ironic effect of trait self-control in which high self-control
participants were especially vulnerable to the effect of ego-depletion as they
consumed more candy after high depletion than low depletion (Imhoff, Schmidt,
& Gerstenberg, 2014). Therefore, evidence regarding the interplay of tasks that
lead to ego-depletion and trait self-control has to be identified as inconclusive
(Hagger, Wood, Stiff, & Chatzisarantis, 2010), although most evidence seems in
support of a buffering effect (de Ridder, Lensvelt-Mulders, Finkenauer, Stok, &
Baumeister, 2011).
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Extending prior research, the present study will examine both indulgent and
healthy choices. Regarding indulgent food, which is usually perceived to be bad
for health, high trait self-control individuals could be expected to resist
temptation even when they have performed prior ego-depleting tasks (i.e., the
buffering effect of high trait self-control), whereas low self-control individuals
will be affected by preceding ego-depleting tasks. In contrast, choice and
consumption of healthy products is likely to create no perceived conflict and is
thus not subject to restraint. Consumers may not feel the need to exert self-
control for their choices of healthy foods. In other words, when cognitive
resources are limited, consumers with high self-control may allocate most
attention to control for indulgent foods and put less attention to control for
healthy choices. This could lead them to buy fewer indulgent food products (more
control over unhealthy choices), but, ironically, may also lead them to buy more
healthy products. The current research aims to examine these possible effects.

The present study adds to existing knowledge in several ways. First, it examines
the under-researched interaction between the location of food products and trait
self-control. Second, in addition to indulgent choices that have been widely
studied (Honkanen et al., 2012; Maas et al., 2012; Wills et al., 2007) the current
study also examines effects on healthy choices. Furthermore, this study
implements a realistic choice set up. Familiar products that are generally available
will be used in a virtual supermarket. Investigating familiar products is important
because self-control can be trained by regular self-control use (Beames,
Schofield, & Denson, 2017; Muraven, Baumeister & Tice, 1999) and the extent
to which self-control failures occur in common and familiar situations (such as
grocery shopping) is of high practical relevance.
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5.2 Theoretical framework

5.2.1 The strength model of self-control and ego-depletion

Self-control refers to an ability to attain deliberative control over impulses
(Ainslie, 1975), to restrain from gratifying immediate needs and desires (Metcalfe
& Mischel, 1999) and to engage in goal-directed behavior that brings about long-
term desirable outcomes (Baumeister, 2002b; Logue, 1988). The strength model
of self-control states that acts of self-control draw from a common, global
resource. This resource is limited and vulnerable to becoming depleted over
time. Effortful control over dominant responses expends the resources and thus
subsequently leads to impaired task performance. The reduction of self-control
resources which impairs subsequent self-control task performance is known as
ego-depletion (Baumeister, Heatherton, & Tice, 1994; Muraven, Tice, &
Baumeister, 1998). The capacity for self-control has been likened to a muscle,
because even though it can be depleted after exertion of self-control in the short
run, it can also be trained or improved with self-control exercise in the long run
(Muraven, Baumeister, & Tice, 1999).

Previous research has shown that making choices depletes the same resource as
the resources depleted by acts of self-control. This also decreases self-control in
later tasks (Vohs et al., 2008). Vohs and colleagues have shown that people who
make a long series of choices (e.g., between pairs of grocery products,
occupations, and educational options) perform worse on a subsequent self-
control task. They persist less long in holding a hand in ice water, spend less time
solving unsolvable puzzles, spend less time studying and practicing for a math
test and drink lower amounts of a bad-testing beverage. In line with this, making
choices in the supermarket may result in ego-depletion. Yet, as grocery shopping
is a common activity in day-to-day life, it could also be argued that consumers
may have developed routines for these decisions. Making familiar grocery
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choices might then expend too little cognitive resources to impair subsequent
decision making. In contrast, our study proposes that this still causes ego-
depletion as consumers need to expand effort to compare and choose among
options. Moreover, when making choices, they may also need to control
themselves over tempting choices. The grocery store environment provides
many tempting options, presented in ways that stimulate desire, so the dominant
reflex would be to purchase all products they want (Baumeister, 2002b) and
resisting this urge may cause depletion. Depletion, in turn, can affect which
options people choose (Rottenstreich, Sood, & Brenner, 2007). When
consumers reach the end of the supermarket, they may be more depleted due to
the previous decisions that they had to make, and it may be more difficult for
them to resist indulgent snacks.

Possible effects of tasks that involve ego-depletion on the purchase of healthy
snacks are less obvious. Generally, healthy food is associated with inferior taste
(Croll, Neumark-Sztainer, & Story, 2001; Raghunathan, Naylor & Hoyer, 2006;
Wansink & Park, 2002). For instance, consumers have expressed the taste of
healthy food as *“no taste” or “not really tasting that good to begin with” (Croll
et al.,, 2001). At times, people may need to ‘force’ themselves to choose and
consume these products, and ego-depletion may play a role here as well, such
that depleted individuals might buy fewer healthy snacks. In support, a study of
Vohs et al. (2008) has shown that people under ego-depletion drink less of a
healthy beverage with a bad taste, suggesting that people might be less attracted
to healthy options when they are depleted. This latter effect should depend on
the attractiveness of the healthy products, though. Food categories may be
tempting to different extents, and healthy foods can also be tempting. This is
especially relevant in a grocery store context, because it offers a great variety of
healthy options, and thereby increases the chance that a person will find
products that are both healthy and appealing. For instance, Roininen and Tuorila
(1999), and Rothenberg, Bosaeus, and Steen (1994) found that consumers

157



Chapter 5

generally consider fruit as healthy and pleasure-giving. If consumers like healthy
options, they may not buy fewer healthy snacks after depletion. Some consumers
may even buy more healthy snacks, as we will discuss next.

522 Trait self-control/

Individuals differ in their dispositional ability to regulate or control themselves.
Trait self-control is defined as a set of skills that enable “an individual to
effectively shift or focus attention, contemplate alternative actions, understand
the corresponding relationship between current actions and future antecedents,
and effectively monitor and change behavior to achieve specified goals” (Dvorak
& Simons, 2009, p. 573). Trait self-control should affect food choices. Low
self-control individuals face many self-control problems, including obesity
(de Ridder et al, 2011). They are more likely to fall prey to food temptations as
they have a lower ability to recognize the long-term costs of undesirable
behavior. Thus, they fail to restrain their impulses (Tangney et al., 2004).
In contrast, individuals with high trait self-control can resist temptations better
because they are more reflective and deliberative in their behavior. They can
sacrifice immediate outcomes in favor of long-term goals (de Ridder et al., 2011;
Wills et al., 2007). Honkanen and colleagues (2012) show that when food related
self-control is weak or compromised, the likelihood of impulsive unhealthy
snacking is larger. In their study, they find that individuals with weak food related
self-control show a stronger tendency for impulsive snack buying than
individuals with strong food related self-control. Therefore, we predict that in
general high self-control consumers will buy fewer indulgent snacks and more
healthy snacks than low self-control consumers.
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5.2.3 Interaction between tasks involving ego-depletion and trait
self-control

The interaction between tasks involving ego-depletion and trait self-control has
not been well defined. However, some researchers have proposed that
consumers high in self-control should be less vulnerable to ego-depletion
(Dvorak & Simons, 2009). In support, Muraven, Collins, Shiffman, and Paty
(2005) have shown, in the context of alcohol consumption, that high self-control
individuals are less affected by a self-control demand task than low self-control
individuals. Other studies support this buffering effect (DeWall et al., 2007).
There is also some evidence to suggest that ego-depleting tasks and trait
self-control function independently, without interplay between them (Muraven,
Pogarsky, & Shmueli, 2006), and a study that found the opposite effect (Imhoff
et al., 2014). Yet, most empirical evidence so far suggests that the self-control
performance of consumers with high trait self-control will be less affected by
tasks involving ego-depletion. Thus, compared to low self-control consumers,
we expect that dispositionally high self-control consumers will have a higher
capacity to control themselves against temptations, even after having made
effortful choices.

This buffering effect, in which tasks involving ego-depletion affect people low
in trait self-control more than people high in trait self-control, could be
explained by two possible processes. First, trait self-control may indicate the
amount of initial cognitive resources that an individual has available, implying
that consumers with high trait self-control possess a larger pool of resources
than consumers with low trait self-control. Thus, after performing a depleting
task, consumers with high trait self-control still have enough cognitive resources
to regulate their choices (Muraven, Collins et al., 2005). Another explanation is
that individual differences in trait self-control may represent a different ability
or skill to regulate oneself. As having a high trait self-control may be the result
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of having trained oneself over time, people with high trait self-control may need
less resource to perform the same self-control task than people with low self-
control. In other words, the self-control task may deplete resources to a different
degree depending on trait self-control. Thus, for people high in trait self-control,
the subsequent self-control performance is less affected by prior tasks involving
ego-depletion.

Importantly, we propose that the perceived need to control choices for indulgent
versus healthy snacks may be different because these are seen as opposing or
supporting a long-term health goal, respectively. Studies examining stereotypical
thinking show that consumers often consider food as either bad or good (Oakes,
2005; Oakes & Slotterback, 2005). This stereotypical thinking may mislead
consumers’ perception of healthy consumption. For example, research showed
that a small amount of “bad” food (e.g., a mini bar of Snickers) is considered to
contain more calories and to have a higher potential to promote weight gain than
a large amount of “good” food (e.g., tomato soup or low fat yogurt and carrot)
which in fact contains more calories (Oakes & Slotterback, 2005). This implies
that consumers selectively perceive the benefits of healthy snacks without
necessarily considering the drawback of overconsumption of healthy snacks.
Consumers may not feel a need or may not be motivated to keep the number of
healthy products that they buy under control, and they may buy more of these
when depleted than they otherwise would. Thus, consumers may strategically
allocate their resources to limit purchases of unhealthy, but not of healthy items.

This strategic allocation of cognitive resources to different self-control tasks has
been demonstrated in prior research (Muraven, Shmueli, & Burkley, 2006).
For instance, consumers decide to use fewer self-control resources in a task
when they anticipate exerting self-control in the future. In further support,
Myrseth and Fishbach (2009) show that consumers employ self-control only
when they identify a self-control conflict such as when health-conscious
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consumers make a decision on potato chip consumption. This suggests that
people are able to employ their self-control resources strategically, and to
deliberately allocate these across different tasks. They may not only do so across
different tasks over time, but also during a single task. That is, in the current
context, they may decide to allocate their resources and attention to choices that
they perceive as most threatening and in need of self-control, at the expense of
other choices. Thus, we propose that high self-control consumers who have
performed a depleting task primarily attempt to control themselves when it
concerns indulgent food choices but may pay less attention to control the
number of healthy food choices that they make, as this is perceived as posing no
threat to their long-term health goal. Therefore, we expect that after having
performed a task involving ego-depletion (compared to a task without
depletion), individuals with high self-control will be able to control themselves
from temptations and do not increase their choice of unhealthy snacks; however,
this may lead to a boomerang effect where they lose control over the number of
healthy products that they buy. This shift in resource allocation is predicted to
be less likely in low self-control individuals as they will have fewer resources left
to allocate after performing a depleting task. Thus, consumers with low
self-control are expected to be affected by tasks involving ego-depletion and to
choose more indulgent products as a result of depletion, but fewer healthy
products compared to when they have not performed a depleting task.

In the present chapter we investigate the effect of merchandise layout
(i.e., product location) on choices for snack foods. Product location determines
the number of prior choices made when the snack choices are encountered, and
is thus a task involving depletion. The first study examines whether making
choices in a common context (grocery shopping) indeed leads to ego-depletion
by means of subsequent task performance. The next two studies assess the
interaction between product location and trait self-control on the number of
healthy and indulgent options that people choose using a virtual supermarket,
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and the fourth study explores the interaction between another depleting task and
trait self-control in affecting healthy and indulgent snack choices.

5.3 Study 1

Our first study tests the assumption that common and familiar choice tasks in
daily life can evoke ego-depletion and impair self-control in a subsequent task.
It is an extension of the study of Vohs and colleagues (2008) on choices and
ego-depletion with several adaptations to increase realism of the task. Whereas
Vohs and colleagues asked participants to make decisions among two options
only, this study uses more realistic (larger) assortments that consumers typically
encounter in retail contexts and a more realistic number of choices (15 rather
than 292). Furthermore, the products used in this study are commonly available
in the local supermarket and are familiar to participants. Finally, we use a virtual
supermarket which allows participants to shop in a virtual simulation of a
supermarket (developed in collaboration with Green Dino, www.greendino.nl).
These adaptations allow us to examine the occurrence of depletion through
common product choices in a close-to-realistic context.

Grocery shopping is a common and familiar activity for consumers. Choosing
among familiar products may require a smaller amount of self-control than
choosing from unfamiliar products because consumers may exercise self-control
in grocery shopping in everyday life, making them less susceptible to depletion.
It is thus important to test whether the effects found in laboratory studies using
unfamiliar choices extend to more common decision making situations. The use
of the virtual supermarket in the current study helps to investigate this.
If choosing products from a short series of familiar categories indeed depletes
self-control resources, subsequent persistence at another task should be
decreased. We will examine this using an unsolvable puzzle task.
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531 Method

Participants

Forty-one undergraduate students of a Dutch University (11 male, 30 female;
age 18 — 27) participated in the study for a snack product as an incentive.

Design

The study had a 2 group between-subject design. Participants were randomly
assigned to one of two groups (product choice task vs. store evaluation task).
Walking through the virtual supermarket, participants either made 15 product
choices according to a shopping list (e.g., snacks, coffee, tea, shampoo, hand
soap) or they examined the same product categories without making choices.

Procedure

After signing a consent form, participants in the product choice task condition
read a cover story that asked them to choose 15 products (food and non-food).
Participants in the store evaluation condition were asked to look at the virtual
supermarket and its products for later evaluation. The products were shown on
shelves and were displayed similarly to the small grocery store. The virtual
supermarket showed products on three 42-inch screens, set up to achieve a 180-
degree field of vision of the virtual environment (see Chapter 4 for a detailed
description of the setup). Participants in both conditions were allowed to walk
freely in the virtual supermarket for a maximum of 10 minutes.

After completing the first task, participants answered questions regarding their
mood states to check that the two conditions did not create differences in mood.
Next, they performed a puzzle solving task that required them to trace figures
without lifting their pencil from the paper or retracing any line (cf. Glass, Singer
& Friedman, 1969; Moller, Deci & Ryan, 2006; Vohs et al., 2008). They first
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received a solvable figure to practice and then received two unsolvable puzzles.
Participants were informed that they could try as often as they wanted and that
they would be judged on whether or not they finished tracing the figure; they
could stop, finish or quit anytime they wanted. The time participants spent on
solving the puzzles was recorded. Finally, participants provided their age, gender
and education.

Measures

Participants reported their mood state by rating thirteen mood adjectives on
7-point scales ranging from ‘definitely do not feel’ to ‘feel a lot’. These were
selected from the Brief Mood Introspection Scale (BMIS; Mayer & Gaschke,
1988). The mood state items were active, happy, loving, calm, caring, nervous,
gloomy, fed up, peppy, jittery, content, sad and tired. Participants also reported
their feelings of fatigue and perceived difficulty of the first task. Questions were
“How difficult was the first task for you?”, “Did you feel the desire to stop
working for the first task?”” and “Did you force yourself to continue?” (rated on
7-point scales ranging from ‘not at all’ to ‘very much’). Additionally, participants
evaluated the virtual supermarket on the following items: “How close to a real
store does the virtual store look?” and “How easy was it to move around in the
virtual store?” (rated on 7-point scales ranging from ‘not at all’ to ‘very much’).
The key dependent variable was the amount of time (in minutes) that
participants spent on attempting to solve the tracing puzzles. A shorter time
spent indicates a higher level of ego-depletion (Glass et al., 1969; Moller et al.,
2006; Vohs et al., 2008).

532 Analysis plan

Individual mood states were used to calculate BMIS Subtractive Scoring for a
pleasant-unpleasant scale (x = .66) and for an arousal-calm scale (x = .44).
Since the reliability of arousal-calm scale was very low, we have checked
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reliability after each individual item was deleted. Finally, the item ‘tired’ was
removed to improve reliability to o = .51 (scale cf. Mayer & Gaschke, 1988).
ANOVAs with choice task as the between-subject factor were used to test
effects on these mood scales as well as on feelings of fatigue and perceived
difficulty of the first task, the evaluation of the virtual supermarket, and the time
spent on the puzzle solving task.

533 Results

The two conditions did not differ on the pleasant-unpleasant scale (F(1, 39) =
.00, p = .956) and arousal-calm scale (F(1, 39) = .11, p = .741). Thus, any
difference on the performance of the unsolvable puzzles between the two
conditions does not appear due to mood state. Results showed no significant
difference between the two conditions on perceived difficulty of the task
(F(1, 39) = 2.07, p = .158), desire to stop working on the task (F(1, 39) = 1.62,
p =.211) and attempt to continue on the task (F(1, 39) = 0.35, p = .556). Overall,
participants reported that the task was easy (M = 2.46). They neither perceived
a desire to stop working on the task (M = 2.34) nor forced themselves to
continue working on the task (M = 2.71). Furthermore, evaluations of the virtual
supermarket did not significantly differ either between the two conditions.
Participants perceived the virtual supermarket to be quite close to reality
(M =4.38; F(1, 39) = 0.28, p = .600), and claimed that it was moderately easy to
navigate through the virtual store (M = 3.85; F(1, 39) = 0.15, p = .697).

The main dependent measure was the amount of time participants persisted on
the unsolvable puzzles. A one-way analysis of variance (ANOVA) showed the
expected significant difference between the two conditions (F(1, 39) = 6.91,
p = .012). Participants in the choice condition quit sooner than those in the
evaluation condition (Mchoice = 7.90 minutes and Mno cnoice = 10.64 minutes).
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5.34 Discussion

Making a series of choices impairs people’s self-control performance on another
task. Study 1 extends previous research (Vohs et al., 2008) and shows that even
everyday choices for familiar products can lead to ego-depletion. Because we do
not find significant differences among self-report measures, consumers appear
unaware of their level of depletion. This suggests that a different location of
snacks (when few or many prior choices have been made) may lead to
a different level of ego-depletion at the moment that snack choices will be made.
The next studies will test if this influences consumers’ snack choices depending
on individual differences in trait self-control.

5.4 Study 2

541 Method

Participants

Dutch university students (n = 69) participated for snack rewards of 2 - 3 Euros.
Two participants were excluded from analysis as they did not consume snacks
at all and made no snack choices. Apart from these participants, all others
reported to like at least one snack option. Another two participants were
excluded because they did not complete the questionnaire and three participants
were excluded because of technical problems with the computer program.
Moreover, one participant was excluded since data from the virtual supermarket,
which recorded individual products examined, and self-reports showed that the
participant had not seen/viewed any indulgent snacks, for both chocolates and
chips.
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Even though we did not have enough information to conclude whether this
participant strategically ignored the indulgent categories or incidentally missed
it, the latter reason is more likely given that the participant reported not seeing
the indulgent snacks. Therefore, 61 participants remained in the analysis (18 male
and 43 female; age from 18 to 27 years).

Design

The study had a 2 group between-subject design. Participants were randomly
assigned to one of two merchandise layouts in which snacks were placed either
in the beginning or in the end of the store. In both conditions, indulgent snacks
(chocolates and chips) and healthy snacks (fruits, vegetable snacks and nuts)
were organized in separated shelves, which were placed next to each other with
indulgent snacks before healthy snacks. The order of snack options was thus
controlled for, while the location of the whole snack category was manipulated.
Mimicking a realistic supermarket, the healthy snacks were presented in small
portions, for example, an apple or a small box of blueberry, while the indulgent
snacks were presented in big portions, for example, a pack of Twix that
contained 7 mini bars. In the first condition, participants encountered the snacks
immediately when they entered the virtual supermarket, and afterwards they
encountered 14 other (neutral) categories in which they made choices. In the
second condition, the snacks were placed near the end of the store after twelve
neutral categories and before two neutral categories. The neutral categories were
both non-food and food categories that participants in a pretest had rated as
neither healthy nor unhealthy.

Procedure

After giving informed consent, participants were given a short training session
(2 minutes) in the virtual supermarket. The setup of the virtual supermarket
using three screens was the same as in the first study. Participants were asked
to imagine that they were doing an internship in a small town and would like to
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buy a few products from a local grocery shop. They were asked to choose 14
products (shopping list with categories provided) and to also choose the snack
products which they needed for one week among their other groceries (they
could choose as many as they wanted). Moreover, participants were informed
that one of their choices would be given as a reward for participation in order to
motivate them to make realistic choices. During their shopping trip, participants
were free to move back and forth along the aisle.

Participants had unlimited time to choose the products. After the choice task
was over, they filled in a final questionnaire. Trait self-control was included as
well as the perceptions toward each product category and preference for each
snack product. Preferences of snacks were measured to ensure that participants
liked at least one of the snacks. Finally, participants were thanked and they could
pick one of the snack products they had chosen during the shopping task as their
reward.

Measures

The key dependent variable was participants’ snacks choices, measured as the
absolute number of indulgent and healthy snacks bought. Participants indicated
their choice by selecting products in the virtual store, and the computer recorded
these choices.

Food related self-control was measured with three items: “I have a hard time breaking
bad food habits”, “I wish | had more self-discipline when it comes to unhealthy
food” and “Sometimes | can’t stop myself from eating unhealthy food, even if |
know it’s wrong” on a 7-point ‘strongly disagree — strongly agree’ scale
(cf. Honkanen et al., 2012). Items were reverse-coded and combined to form an
index (o« = .83). Higher scores thus indicate higher trait self-control.
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As a manipulation check, participants were asked to indicate the extent to which
they thought each of the four snack categories in the virtual store (fruit and
vegetable snacks, nuts, chocolates, and chips) were healthy on 7-point scales,
with end poles labelled “not at all” to *“very much”. We expect the first two
categories to be perceived as healthier than the latter two snack categories.
Participants also indicated their preference for these snack categories in that they
were asked to indicate the extent to which they like individual snacks on a
7-point ‘extremely dislike — extremely like’ scale. Socio-demographic
information of participants included age, gender and educational background.

5.4.2 Analysis plan

Ratings on the healthiness of snack categories and the preference toward snacks
were analyzed using Repeated Measures ANOVA'’s with categories of snacks
(healthy vs. unhealthy) as within-subject factor, product location (contrast coded
location: beginning = -0.5 and end = 0.5), mean-centered self-control scale and
their interaction as between-subject factors. Significant interaction effects were
further probed using MEMORE (Mediation and Moderation in Repeated-
Measures Designs, Montoya, 2018). Health perception or preference toward
healthy and indulgent snacks were included as within-subject outcome variables.
Either product location or mean-centered self-control scale was included in the
MEMORE model as moderator(s), unless their interaction effects with snack
categories was not significant. The multiplicative multiple moderator model
(model 3) was selected as it allows interaction between product location and trait
self-control. For the multiplicative multiple moderator model in MEMORE, the
interaction effects of self-control with other predictors were probed at mean
plus and minus one standard deviation.
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For number of indulgent and number of healthy snack choices, the independent
variables product location, self-control (mean-centered scale) as well as their
interaction were included in an ANOVA. Significant interaction effects were
further investigated using the Johnson-Neyman region of significance (Johnson
& Neyman, 1936; Spiller, Fitzsimons, Lynch, & McClelland, 2013).
This approach has been recommended for probing moderation effects as it
illuminates the entire range of the moderator to show the region for which group
differences are statistically significant, rather than focusing on specific points
only (Preacher, Curran, & Bauer, 2006; Spiller et. al, 2013). We investigated this
J-N region of significance by using Hayes’ PROCESS macro for SPSS (model 1:
simple moderation with contrast coded location (beginning = -0.5 and end =
0.5) and mean centred trait self-control scale; Hayes, 2013).

543 PResults

Perceptions toward snacks

The manipulation check confirmed that, as expected, participants rated the
healthy snacks (M = 6.43) as significantly healthier than the indulgent snacks (M
=2.07; F(1,57) = 1092.99, p = .000, 7,* = .95). Moreover, there was a significant
interaction effect between snack category and self-control (F(1, 57) = 5.30, p =
025, 7* = 0.09). MEMORE revealed that participants with low, moderate and
high self-control rated healthy snacks to be healthier than indulgent snacks. The
differences in perceived healthiness of healthy snacks compared to indulgent
snacks became smaller with a higher level of self-control (b = -0.20, p = .025).

Preference toward snacks

Results on preference toward snacks showed that participants generally liked the
snack products. Surprisingly, they reported a higher preference toward the
healthy snacks (M = 5.05) than toward the indulgent snacks (M = 4.38; F(1, 57)
=19.61, p =.000, ,* = .26). Looking into detail, a significant interaction effect

170



Stationing shacks in the supermarket

of snack category and product location (F(1, 57) = 4.98, p = .03, 7> = .08)
showed that differences in preference toward snacks appeared only when
participants saw snacks in the beginning of the store (see Table 5.1). After seeing
snacks in the beginning of the store, participants preferred healthy snacks to
indulgent snacks (Mheathy = 5.14, Minguigenr = 4.11; (t(57) = 4.60, p < .001).
Participants who saw snacks at the end of the store liked healthy and indulgent
snacks to the same extent (Mheaithy = 4.97, Mingugent = 4.63; (t1(57) = 1.59, p =.117).
In other words, participants who saw snacks at the end gave slightly higher
scores on indulgent snacks (Meg = 4.63) than those seeing snacks in the
beginning (Moegining = 4.12, F(1, 57) = 3.61, p =.063, 7> = .06). Participants in
both conditions, however, liked healthy snacks to the same extent (Menq = 4.97
and Meginning = 5.14, F(1, 57) = 0.69, p = 411, 5,* = .01). It thus appears that the
depletion resulting from making other choices increased liking for indulgent
snacks.

Table 5.1: Pairwise comparison and moderation in Repeated-Measures test (MEMORE) for
consumers’ preference toward healthy and indulgent snacks

Beginning End
(n=28) (n=33) Pairwise Comparison
M SE M SE
Healthy Snacks 5.14 0.69 4.97 0.89 F(1,57) =0.69, p = 411
Indulgent Snacks 4.11° 1.20 4.632 0.91 F(1,57) =3.61, p =.063
Repeated t(57) = 4.60, t(57) = 1.59,
Measure p <.001 p=.117

Note: The characters a and b indicate pairwise significant differences from post hoc LSD tests at 95% confident interval
for the main effect of product location on snack preferences.
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Number of indulgent snacks chosen

On average, participants chose 1.31 packs of indulgent snacks. Contrary to
expectations, results showed no significant effects of product location (F(1, 57)
= 1.49, p = .227, 5 = .02), self-control (F(1, 57) = 0.73, p = 396, 7,* = .01) nor
of their interaction (F(1,57) = 0.11, p = .740, 7° = .00). This could be due to the
low number of indulgent snacks chosen: 62.30 % of participants bought just one
or two packages of indulgent snacks. This can be explained by the large package
size of these snack alternatives (e.g., a package of Mars chocolate consisted of
six mars bars or a package of Lays contained 225 grams of chips).

Number of healthy snacks chosen

In line with our expectation, results showed a marginally significant effect of
product location (F(1, 57) = 3.78, p = .057, > = .06), a significant effect of
self-control (F(1, 57) = 5.13, p = .027, 7 =.08), and a significant interaction
effect (F(1, 57) = 4.15, p = .046, , 7° = .07). Healthy snacks placed at the end of
the store (M = 5.75) were marginally bought more than those placed in the
beginning of the store (M = 4.21). Moreover, level of self-control had a positive
effect on the number of healthy snacks chosen (b = 0.62). The interaction effect
was probed using the Johnson-Neyman region of significance. This indicated a
lower bound of the region of significance with mean-centred self-control at 0.04
(corresponding score on the self-control scale is 4.00). Thus, participants who
scored moderately high to high on self-control (= 4) bought more healthy snacks
when they encountered the snacks at the end of the store than in the beginning
of the store. For participants scoring low and moderately low on self-control
(< 4), the number of healthy snacks chosen did not depend on product location.
See Figure 5.1 for a graphical display.
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Number of Healthy
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Figure 5.1: Number of healthy snacks chosen, depending on product location and
trait self-control

Note: Vertical line represents the Johnson-Neyman region of significance (JN). Grey area represents the region at the
self-control scale from 4 to 7 where the two conditions significantly differ.

Results after the exclusion of outliers based on total snhack

choices

In addition to the above analysis, we also analysed the data without participants
who chose a very low or very high number of snacks. These outliers were
detected based on absolute deviation around the median (median * 2.5 median
absolute deviation (MAD); Leys et al., 2013). This method is preferred for
statistical reasons over using a mean plus or minus three standard deviations
(Leys et al., 2013) and is also more likely to detect outliers in small samples like
the sample in this study (Cousineau & Chartier, 2010). Following the MAD
method, three participants who chose more than 12.41 snacks were excluded

from the analysis. In total, 58 participants remained in the dataset.

Results showed similar effects of product location, self-control and their
interaction on perceptions toward snacks. As before, we found no significant

effects on the number of indulgent snacks chosen (all Fs < 1.78, ps > .188).
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For healthy snacks, the main effect of product location and of self-control
remained significant (location: F(1, 54) = 4.35, p = .042, 7 = .08; self-control:
F(1, 54) = 5.07, p = .028, 7” = .09) and showed the same pattern that
participants chose more healthy snacks at the end than in the beginning (Menq =
5.33, Miegiming = 3.89). The high self-control participants chose more healthy
snacks than low self-control participants (b = 0.59). The interaction effect
between product location and self-control after excluding the potential outliers,
however, was no longer significant (F(1, 54) = 1.82, p = .183, 7> =.03).

54,4 Discussion

This study discovered an interesting interplay between product location and trait
self-control on the number of healthy snacks chosen. Results suggest that
individuals with a relatively high level of trait self-control who encounter snacks
after making a series of choices are more likely to buy a higher number of healthy
snacks than those who encounter snack products in the beginning of the store.
This effect, in contrast, does not appear for participants with a lower level of
self-control. This suggests that high self-control participants who are under
ego-depletion may try to control themselves against over-purchasing for
unhealthy options but not for healthy options. As participants seem to like
healthy snacks to a similar extent as indulgent snacks and think that the healthy
options are healthy, high self-control participants under ego-depletion may
impulsively choose more healthy snacks. Although this result is intriguing, we
have to note that the interaction effect is no longer significant when three
participants with a relatively high number of chosen snacks are excluded from
the dataset. Therefore, this interaction should be interpreted with care and
replication of the effect is important.

174



Stationing shacks in the supermarket

There were no significant effects found on the number of indulgent products
chosen. This may be caused by the relatively large package sizes of indulgent
snacks, which led most participants to choose only one or two of these products,
and left little variance to be explained. Preference ratings for indulgent snacks
placed at the end, however, were slightly higher than ratings for those placed in
the beginning, offering some suggestion that location might influence the
attractiveness of indulgent snacks.

Our next study is set up to remedy the limited variance on the choice measure
for indulgent snacks and will use smaller packages of indulgent products.
Moreover, it will attempt to replicate the effect that we found for the number of
healthy snacks that were chosen. A potential alternative explanation for the
effects on healthy choices could be that the increase in number of healthy snacks
chosen at the end of a store is because participants see it as a last chance to shop
or to fulfil their health goal. In contrast, when participants entered the store and
chose snacks, they may anticipate seeing more healthy categories later on in the
store. They may limit their choices of healthy snacks to some extent because
they want to shop for other healthy foods. In the next study, other products and
one healthy food category are included at the end of the store. Thus, we can rule
out this potential alternative explanation, an ‘end of task’ effect in which people
may choose more healthy snacks at the end to fulfil their health goal or rush
through the last choice task in order to finish.
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5.5 Study 3

The objective of this study is to replicate the results of Study 2 for healthy snack
choices, and to further examine effects for indulgent snack choices.

551 Method

Participants

Undergraduate and graduate students at a Dutch University participated in the
study for a snack incentive (n = 122). Ten participants were excluded from
analysis because they did not complete the task, nor because the virtual shop
malfunctioned. Therefore 101 participants (22 males and 90 females,
age 18 - 30) were included in the analyses.

Design

As in Study 2, participants were randomly assigned to one of two store layouts
in which snacks were placed either in the beginning or in the end of the store.
Some changes were applied to the products in the store compared to the second
study. This study provided snack alternatives in a single serve portion instead of
using a large portion size. Moreover, a larger variety of options was used for
both healthy and indulgent snacks. This ensures that snack choices are not
limited because of boredom or idiosyncratic preferences for specific snack
products. In addition to the product categories used in Study 1 in which one
condition presented snacks as the last categories, three food and non-food
categories (including a healthy category of salads) were added to the end of the
store. Figure 5.2 depicts snack options in the store.
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Figure 5.2: Snack options in the store, Study 3

Moreover, we explored the perception about snacks in more detail
(i.e., perceived harmfulness and perceived tastiness) and the reasons behind the
snack choices, specifically the intention to balance or highlight either the health
or the enjoyment goal of consumption. It has been proposed that the effect of
ego-depletion and self-control may be derived by shifts in goal pursuit or in
motivation (e.g., shifts from pursuing the long-term goal (being healthy) to
pursuing the short-term goal (getting immediate pleasure; Inzlicht & Schmeichel,
2012). As evidence to support this proposition, Schmeichel, Harmon-Jones, and
Harmon-Jones (2010) showed that the strength of approach-motivation
impulses increases under ego-depletion. Thus, it is relevant to examine which
goal participants are trying to pursue, as this may provide additional insight into
the underlying process. Reallocation of resources due to depletion, which we
argued could undetlie effects on product choice, should be reflected in the goals
that people pursue. The results of the previous study may have occurred because
people who are high in self-control reallocated resources, and consequently
shifted their goals pursuit, when depleted: they focused more exclusively on the
health goal (which increased the number of healthy options that they chose).
By testing whether the interaction between self-control and product location

affects goal pursuit, we can examine this.
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Procedure

The same procedure as Study 2 was applied in this study. In addition, participants
were asked to indicate their reasons behind snack choices in an online
questionnaire. This questionnaire was administered after they finished their
shopping task, together with the other questions used in a Study 2. At the end,
the same demographic background (age, gender and education) as in Study 2 was
recorded.

Measures

Self-control was measured with the same items as in Study 2 (x = .83).
In addition to rating the perceived healthfulness and preference toward the snack
categories, as in Study 2, participants also rated to what extent they thought each
of the snack categories was tasty and was harmful (7-point scales ranging from
‘not at all’ to ‘very tasty’ /‘very harmful’ respectively). Taste and harmfulness are
relevant attributes for food choice.

In addition, goal pursuit was measured to explore the reason behinds snack
choices using the items shown in Table 5.2. The relevant goals that were taken
up in the study were the intention to balance between health and enjoyment
(x =.79), intention to highlight a health goal (« = .85) and intention to highlight
an enjoyment goal (o« = .74). Participants were asked “Please think about your
considerations when you were selecting the snacks and indicate to what extent you agree or
disagree with the following statements”, with 0 — 100 slider bars (0 = totally disagree,
100 = totally agree).

178



Stationing shacks in the supermarket

Table 5.2: Items measuring goal pursuit as an underlying process for snack choices

Goal pursuit

Items

Intention to
balance between
healthy and
indulgent goals.

a)

b)

<)

d)

€)

9

I plan to eat healthy snacks, and this will allow me to
indulge in unhealthy snacking at other times.

It is okay to choose unhealthy snacks as long as I also
choose healthy snacks.

I experienced conflict between buying healthy snacks and
buying unhealthy snacks.

I chose healthy snacks to compensate for my choice of
unhealthy snacks.

I choose healthy snacks and | have never considered
compensating with unhealthy snacks.

I plan to eat unhealthy snacks sometimes and then | will
compensate by eating healthier snacks later on.

I tried to balance my choices between healthy and
unhealthy snacks.

Intention to
highlight a health
goal

a)

b)

<)

I mainly chose healthy snacks instead of unhealthy snacks
because | want to sustain my healthy diet.

Being healthy is really important for me, so | mainly
chose healthy snacks.

I avoided choosing unhealthy snacks because | did not
want to interfere with my goal of eating healthy food.

Intention to
highlight an
enjoyment goal.

b)

<)

I based my snack choices on the taste | like because
eating tasty snacks will give me pleasure.

I chose the tasty snacks I like without being worried about
the healthiness of the snacks.

I wanted to enjoy my snacks, so | chose mainly tasty
snacks regardless of how healthy they are.
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552 Analysis plan

Analyses were similar to those in Study 2. Univariate ANOVAs were used to
explore effects of product location, self-control and their interaction on goal
pursuit. In addition, univariate ANOVAs were also applied to test effects of
product location, self-control and their interaction on the number of healthy and
the number of indulgent chosen that were made, as in the previous study.

553 PResults

Perceptions toward snacks

In line with the previous study, the manipulation checks on perceptions toward
snacks confirmed that participants rated the healthy snacks category (M = 6.10)
as significantly healthier than the indulgent snacks (M = 1.50; F(1, 108) =
3082.79, p = .000, 7 = .97). As expected, participants also perceived healthy
snacks as less harmful to their health (M = 1.94) than indulgent snacks
(M = 5.33; F(1, 108) = 678.74, p = .000, 7* = .86). Moreover, we found a
marginally significant main effect (negative effect) of self-control on perceived
harmfulness of snacks. On average, high self-control participants rated snacks
as less harmful than low self-control participants (b = -0.09, F(1, 108) = 3.13,
p =.075, 5,* = .03).

Regarding perceived tastiness of snacks, we found a marginally significant
interaction effect of product location and snack category (F(1, 108) = 2.85,
p =.094, 5> = .03), and a significant interaction effect of self-control and snack
category (F(1, 108) = 15.68, p = .000, 7,* = .13). Participants rated indulgent
snacks to be tastier than healthy snacks when the snacks were placed at the end
(Minduigent = 5.29, Mheaiiny = 4.65; 1(108) = -2.18, p = .032). Perceived tastiness was
not different when the snacks were placed in the beginning of the store
(Minguigent = 5.56, Mpeany = 5.52; 1(108) = 0.23, p = .822). This suggests that
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tastiness perceptions of the snacks were influenced by the depletion due to
making other choices. In addition, the interaction effect of self-control and snack
category showed that higher self-control participants rated healthy snacks as
tastier than indulgent snacks (buiine = 0.34, p = .068). In contrast, low self-
control participants rated healthy snacks as less tasty than indulgent snacks
(b = -0.70, p < .001). The moderate self-control participants, however, did not
perceived differences between tastiness of those snacks (bui-ina =-0.18, p =.175).
Apart from these, there was no significant effect of location, of self-control or
of their interaction on perceptions toward snacks (Fs <1.24, ps > .268).

Preference toward snacks

Even though a larger variety of snacks were provided, participants still reported
a higher preference toward healthy snacks (M = 5.20) than indulgent snacks (M
= 4.83; F(1, 108) = 5.19, p = .025, 7 = .05). The marginally significant (main)
effect of self-control revealed that on average higher self-control participants
rated lower scores on snack preferences than lower self-control participants
(b = -0.09, F(1, 108) = 3.13, p = .080, 7,* = .03). Moreover, we also found a
marginally significant interaction effect of snack category and product location
(F(1, 108) = 2.90, p = .092, 7,2 = .05) and a significant interaction effect of snack
category and trait self-control (F(1, 108) = 18.11, p = .000, 7> = .14). MEMORE
showed that participants preferred healthy snacks to indulgent snacks when they
saw snacks in the beginning of a store (Mheatny = 5.29, Minguigent = 4.65; 1(108) =
2.79, p = .006). In contrast, they like both snacks to the same extent when they
saw snacks at the end of a store (Mheatny = 5.11, Mingugent = 5.01; t(108) = 0.41,
p = .682). This again suggests that preference toward snacks was influenced by
depletion. Moreover, the interaction effect of self-control and snack category
confirmed that participants with moderate and high self-control preferred
healthy snacks to indulgent snacks (moderate self-control: b = 0.37, p = .025;
high self-control: b = 1.06, p = .000). Low self-control participants liked healthy
and indulgent snacks to the same extent (b = -0.32, p = .161).
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Number of indulgent snacks chosen

Despite providing smaller packages and a larger variety of indulgent snacks, the
average number of indulgent snacks chosen was only slightly larger than in the
previous study. Slightly different from the Study 2, results showed that self-
control negatively affected the number of indulgent snacks chosen (b = -0.31,
F(1, 108) = 7.99, p = .006, 7,* = .07). Similar to Study 2, neither the effect of
product location (F(1, 108) = 1.84, p = .177, 5* = .02), nor the interaction effect
of product location and self-control was significant (F(1, 108) = 2.44, p = .121,
n’ = .02).

Number of healthy snacks chosen

None of the effects on number of healthy snack chosen was significant including
the effect of product location (F(1, 108) = 0.00, p = .985, 7> = .00), the effect
of trait self-control F(1, 108) = 0.39, p = .534, 7* = .00), and their interaction
(F(1, 108) = 2.51, p = .116, 7> = .02). On average, participants chose 6.81 pieces
of healthy snacks. This is slightly more than the number of healthy snacks chosen
in Study 2 (5.02 packages).

Goal pursuit

Regarding the intention to balance between a health and an enjoyment goal, a univariate
ANOVA showed a significant negative effect of self-control on the intention to
balance between health and indulgent goals (b = -4.39, F(1, 108) = 15.26,
p =.000, 7> = .12). The effect of product location and the interaction effect of
product location and self-control on intention to balance between goals was not
significant (all Fs < 1.44, ps > .232).

For intention to highlight the health goal, the effect of product location was marginally
significant (F(1, 108) = 2.95, p = .089, 7,* = .03). Participants reported slightly
higher intentions to highlight the health goal when they chose snacks in the
beginning of the store than at the end (Moeginning = 57.43 and Meng = 50.06).
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Moreover, self-control positively influenced the intention to highlight the health
goal (b = 3.85, F(1, 106) = 6.93, p = .010, 5 = .00). The interaction effect of
product location and self-control was not significant (F(1, 106) = 0.17,
p = .684, 7,7 =.00).

For intention to highlight the enjoyment goal, the effect of product location was
marginally significant (F(1, 108) = 3.41, p = .068, 7 = .03). Participants who
chose snacks at the end of a store reported higher intentions to highlight the
enjoyment goal than those who chose snacks in the beginning (Mens = 60.47 and
Mboeginning = 53.25). The effect of self-control and the interaction between product
location and self-control did not significantly affect the intention to highlight the
enjoyment goal (all Fs < 0.51, ps > .475).

In conclusion thus, people with a high level of self-control are more likely to
pursue the goal to choose the healthy option and less likely to balance health
versus enjoyment goal than people with low self-control. In addition, and in line
with the depletion account, prior choices tend to lead people to pursue an
enjoyment goal more and a health goal less.

Results after the exclusion of outliers based on total snack
choices

Following the procedure in Study 2, we screened for potential outliers. Based on
the MAD method, seven participants who chose more than 16.77 snacks were
excluded from analysis. Separate analyses were performed on the remaining 105
participants. Results showed consistent effects of product location, self-control
and their interaction on perceptions toward snacks and on goal pursuit.
Likewise, for the number of indulgent snacks chosen the effects were in line with
those reported for the full dataset. Moreover, for the number of healthy snacks
chosen, the interaction effect of product location and self-control became
significant (F(1, 101) = 5.05, p = .027, 7> = .05).
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This interaction effect was probed using the Johnson-Neyman region of
significance. This indicated a lower bound of the region of significance with
mean-centred self-control at 0.27 (corresponding score on the self-control scale
is 4.16). In opposite to Study 2, this study showed that participants who scored
moderately high to high (> 4.16) on self-control chose more healthy snacks
when they encountered the snacks in the beginning of a store than at the end of
a store. For participants scoring moderately low to low on self-control (< 4.10),
the number of healthy snacks bought did not depend on product location. See
Figure 5.3 for a graphical display. Apart from this, none of effects was significant
including the effect of product location (F(1, 101) = 2.57, p = .112, 5° = .03),
and the effect of trait self-control F(1, 101) = 2.45, p = .121, 5> = .02).

Number of Healthy
Snacks Chosen
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Figure 5.3: Number of healthy snacks chosen, depending on product location and
trait self-control (cut outliers based on MAD method)

Note: Vertical line represents the Johnson-Neyman region of significance (JN). Grey area highlights the region at the
self-control scale from 4.16 to 7 where the two conditions significantly differ.

5.5.4 Discussion

The results of this study show main effects of self-control. People who are high
in self-control usually prefer healthy snacks more, report a higher intention to

highlight the health goal, and a lower intention to balance health and enjoyment
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goals, and choose fewer indulgent snacks, than people who are low in
self-control. Yet, we did not replicate the results of Study 2: we did not find an
effect of product location, self-control nor their interaction on the number of
healthy snacks chosen in this study. If anything, controlling for potential
influencing cases indicates an interaction effect that is in opposite direction to
the effect found in Study 2. In contrast to our hypothesis, the interaction
between depletion and self-control also does not influence the number of
indulgent choices in this study.

Alternatively, we may speculate that due to the inclusion of another healthy
category and other product categories at the end of the shopping trip, the
interaction effect of product location and trait self-control became
nonsignificant. Thus, the findings of Study 2 may have been influenced by the
proposed ‘end of task’ effect (instead of ego-depletion). In other words,
participants in Study 2 may have chosen more healthy snacks because they have
no other option to fulfill their health goal when reaching the end of the shopping
trip. However, the self-report of goal pursuit did not support this assumption.

When examining the goals that participants pursued, we found that participants
were (marginally) more likely to highlight health and (marginally) less likely to
highlight enjoyment when snacks were placed at the beginning of the store than
when these were located in the end. This is consistent with the notion of product
choices leading to depletion. Thus, our manipulation of product location
appeared to affect the goals that participants pursued, although not very strongly.

In our studies so far, we used product location (the amount of preceding choices
made) as a task involving the reduction of self-control resources. Although Study
1 has indicated that this manipulation indeed affects state self-control and we
find indications for this in the current study as well, in the next study we will use
a different and more commonly researched task (Baumeister, 2002a; Tice,
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Baumeister, Shmueli, & Muraven, 2007) to induce a state of depleted
self-control. This established task will help us to rule out a rival explanation for
the inconsistency in our findings, namely that the repeated choice task may have
been a too weak manipulation of the state of ego-depletion.

5.6 Study 4

This study is a full replication of Study 3, except for the manipulation of the
ego-depleting task. Instead of using product location to induce ego-depletion,
we applied another self-control task, the “crossing out of a letter” protocol that
has been frequently and successfully used in previous ego-depletion research
(Baumeister, 2002a, Tice et al., 2007).

56.1 Method

Participants

Participants (n =106) were recruited in the same way as in the prior studies and
given the same snack incentive. Nine participants were excluded from analysis
as they were following a special diet that influences snack choices. Thus 97
participants (27 males and 70 females, age 18 - 30) were included in the analyses.

Design

The study had a 2 group between-subject design. Participants were randomly
assigned to one of the two ego-depletion conditions (ego-depletion vs. no ego-
depletion conditions). They were asked to do two crossing letter tasks, which
influences the level of ego-depletion, before choosing snacks. Snack stimuli and
the questionnaires were the same as in Study 3.
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Procedure

Participants were informed that they were going to participate in two separated
studies. The first study was introduced as a study about the written media and
the second as a marketing study about product choices. After signing a consent
form, participants were moved to a first area and asked to read a dense text.
While reading, they were asked to cross out every “e” they found. Every
participant was asked to do this task for 5 minutes. Then the participants did the
following task where ego-depletion was manipulated. Participants in a no ego-
depletion group were asked to perform the same task with a new text, in contrast,
participants in the ego-depletion group were asked to use new rules about when
to cross out the “e”. The rules were to cross out the “e” if it was not followed
or preceded by a vowel (a, €, i, 0, or u) in the same word and if the “e” was
located two or more places (letters, spaces or punctuation marks) from a vowel.

Compared to no ego-depletion group, participants in ego-depletion group had
to regulate themselves to not follow their habit of crossing out every “e”, but to
use the more complicated role to complete the task. Previous research has shown
that the latter task is more cognitively demanding and that these two conditions
lead to significant differences in depletion (Baumeister, Bratslavsky, Muraven, &
Tice, 1998; Fennis, 2011). The second letter crossing task was performed for a
maximum of 5 minutes to avoid that participants would feel a time pressure and
rush through the shopping task.

After finishing reading and the letter crossing task, participants were moved to
the virtual supermarket. They were given an instruction and followed a short
training session (2 minutes). The same instructions as used in Studies 2 and 3
were given, but the shopping list was shorter. Participants were asked to choose
the snack products which they needed for one week. Again, participants were
informed that one of their choices would be given as a reward for participation
in order to motivate them to make realistic choices, and their shopping time was
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unlimited. After the choice task was over, they filled in a final questionnaire that
contained the same questions as in Study 3. Finally, participants were thanked
and they could pick one of the snack products they had chosen during the
shopping task as their reward.

Measures

All measurement items from Study 3 were applied in this study. Reliability
analysis showed reasonable to good reliability scores for all constructs:
self-control (« = .85), intention to balance between health and enjoyment goal
(a = .80), intention to highlight a health goal (« = .83) and intention to highlight

an enjoyment goal (« = .63).

5.6.2 Analysis plan

Analyses were the same as those in Study 3.
5.6.3 Results

Perceptions toward snacks

As expected, the manipulation checks confirmed participants’ perceptions
toward snacks. Participants perceived the healthy snacks category (M = 6.08) to
be healthier than the indulgent snacks (M = 1.60; F(1, 93) = 2194.41, p = .000,
7 = .96). In addition, we found a significant main effect of self-control (b =0.08,
F(1, 93) = 6.58, p = .012, 5 = .07) and a significant interaction effect of
self-control and snacks category on perceived healthiness (F(1, 93) = 0.04,
p =.037, 5, = .05). This interaction showed that participants with low, moderate
and high self-control perceived healthy snacks to be healthier than indulgent
snacks (low self-control: b = 4.69, p < .001; moderate self-control: b = 4.48,
p <.001; high self-control: b = 4.28, p <.001).
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Regarding perceived harmfulness of snacks, participants also rated the healthy
snacks to be less harmful (M = 1.79) than indulgent snacks (M = 5.18; F(1, 93)
= 808.43, p = .000, 7 = .90). On average, high trait self-control participants
rated lower scores on harmfulness of snacks than low trait self-control
participants (b = -0.17, F(1, 93) = 11.47, p = .001, 5* = .11). Moreover, the
interaction effect between ego-depletion and snack category was significant
(F(1, 93) = 4.21, p = .043, 7* = .04). This interaction showed that under both
conditions of ego-depletion, participants still rated healthy snacks to be less
harmful than indulgent snacks (No ego-depletion: b = -3.16, t(93) = -19.16,
p <.001; ego-depletion: b = -3.65, t(93) = -21.02, p < .001).

In terms of perceived tastiness of snacks, participants rated indulgent snacks to
have a better taste (M = 5.74) than healthy snacks (M = 5.31; F(1, 93) = 9.62,
p = .003, 7° = .09), regardless of product location. For the main effect of
self-control, high trait self-control participants gave lower score on tastiness of
snacks than low trait self-control participants (b = -0.11, (F(1, 93) = 7.49,
p = .007, 5 = .06). Moreover, the interaction effect of self-control and snack
category showed that indulgent snacks were rated to be tastier than healthy
snacks only when participants had moderate and low self-control (low
self-control: b = -0.68, p = .001; moderate self-control: b = -0.41, p = .003).
Perceived tastiness of healthy and indulgent snacks was not significantly
different when participants had high self-control (b = -0.15, p = .428).
In addition, we also found a significant interaction effect of self-control and ego-
depletion on perceived tastiness of snacks (F(1, 93) = 6.06, p = .016, 7,> = .06).
This interaction showed that ego-depletion negatively influenced tastiness of
snacks rated by high self-control participants (b = -0.47, p = .009). Perceived
tastiness of snacks rated by low and moderate self-control participants did not
depend on ego-depletion (low self-control: b = 0.14, p = .414; moderate
self-control: b =-0.16, p = .194). Apart from these, there was no significant main
effect of ego-depletion on perceptions toward snacks (Fs < 1.73, ps > .192).
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Preference toward snacks

We did not find a significant main effect of snack category on snack preference
(Mreatny = 5.06, Minqugent = 4.82, F(1, 93) = 2.44, p = .122, 57 = .03). The
significant main effect of self-control (F(1, 93) = 10.68, p = .002, 7 = .10)
showed that high trait self-control participants gave lower scores on preference
toward snacks than low trait self-control participants (b = -0.15). Moreover,
there were significant two-way interaction effects of snack category and
self-control (F(1, 93) = 10.88, p = .001, 5* = .11) and of self-control and
ego-depletion (F(1, 93) = 9.78, p = .002, 5* = .10) as well as a significant
three-way interaction effect of snack category, self-control and ego-depletion
(F(1, 93) = 6.86, p = .010, 7> = .07).

The interaction effect of snack category and self-control showed that only high
self-control participants preferred healthy snacks to indulgent snacks (b = 0.82,
p = .001). The low and moderate self-control participants liked healthy and
indulgent snacks to the same extent (low self-control: b = -0.29, p = .219;
moderate self-control: b = 0.26, p = .122). Moreover, the interaction effect of
self-control and ego-depletion showed only significant effects of ego-depletion
on snack preference rated by high self-control participants. Specifically, high
self-control participants liked snacks less when they were depleted than when
they were not depleted (b = -0.54, p = .010). Snack preference rated by low and
moderate self-control participants was not affected by ego-depletion (low
self-control: b = 0.32, p = .102; moderate self-control: b =-0.11, p = .424)

Moreover, the three-way interaction showed that the effects of self-control on
preference toward healthy and indulgent snacks were significant only in the ego-
depletion condition. Probing the interaction effect further revealed that under
ego-depletion high self-control participants preferred healthy snacks to
indulgent snacks (b = 1.29, p < .001). In contrast, under ego-depletion low trait
self-control participants preferred indulgent snacks to healthy snacks (b = -0.70,
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p = .035). Moderate self-control participants liked them to the same extent
(b=0.29, p = .230).

Number of indulgent snacks chosen

Unlike prior studies, results showed a significant interaction effect of
ego-depletion and self-control on the number of indulgent snacks chosen
(F(1, 93) = 5.80, p = .018, 7,° = .06; shown in Figure 5.4). The interaction effect
was probed using the Johnson-Neyman region of significance. Results indicated
a lower bound of the region of significance with mean-centred self-control at
0.53 (corresponding score on the self-control scale is 4.52). Moderately high to
high self-control participants (= 4.52) chose fewer indulgent snacks when they
were depleted than when they were not depleted. In contrast, the indulgent snack
choices of low self-control participants were not significantly affected by
ego-depletion. Neither the main effect of ego-depletion nor the main effect of
self-control on indulgent snacks choices was significant (ego-depletion: (F(1, 93)

= 1.56, p = .215, 5> = .02; self-control: (F(1, 93) = 0.18, p = .673, 7, = .00) .

Number of Indulgent
Snacks Chosen

10
g | = No ego-depletion
== Ego-depletion
6 I
4 F
— .
~— /
2t i SO
~—— -
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0 L 1 1 1 1 L L Trait Self-Control
1 2 3 4 5 6 7

Figure 5.4: Number of indulgent snacks chosen, depending on ego-depletion and trait
self-control

Note: Vertical line represents the Johnson-Neyman region of significance (JN). Grey area indicates the region at the
self-control scale from 4.52 to 7 where the two conditions significantly differ.
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Number of healthy snacks chosen

Similar to Study 3, none of the variables had a significant effect on the number
of healthy snacks chosen (ego-depletion: F(1, 93) = 0.03, p = .870, 7* = .00;
self-control: F(1, 93) = 2.12, p = .149, 5* = .02; interaction of ego-depletion and
self-control: F(1, 93) = 0.00, p = .971, 5* = .00). On average, participants chose
8.79 healthy snacks.

Goal pursuit

Results confirmed the finding in Study 3 that there was a significant negative
effect of self-control on intention to balance between a health and an enjoyment goal
(b =-5.96, F(1, 93) = 28.90, p = .000, 7> = .23). The effect of ego-depletion and
the interaction effect between ego-depletion and self-control on intention to
balance between goals were again not significant (all Fs < 0.49, ps > .486).
In contrast to Study 3, ego-depletion, self-control, nor their interaction had a
significant effect on either intention to highlight a health goal or intention to highlight an
enjoyment goal (all Fs < 2.59, ps > .111).

Results after the exclusion of outliers based on total snack
choices

Similar to the prior studies, we also checked results for robustness against
potential outliers (MAD method). Two participants who chose more than 24.83
snacks were excluded from the analysis, leaving 95 participants. This did not
meaningfully change the results in any of the analyses.
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5.6.4 Discussion

This study aimed to confirm the effects of ego-depletion and trait self-control
on snack choices by using a crossing letter task that has been popular in
ego-depletion studies. The findings show an interaction between ego-depletion
and self-control for indulgent choices. Results of this study show some support
that self-control may work as a buffer against ego-depletion. People high in trait
self-control appear to have the ability to regulate themselves from temptation
and limit indulgent choices after depletion. Yet, main effects of self-control and
depletion were not significant, and no significant main or interaction effect was
found for the number of healthy products chosen. Overall then, the results of
this study are inconsistent with those of the prior studies, and there appears not
enough empirical support to conclude that trait self-control can act as a buffer
against depletion, as will be elaborated upon in the general discussion.

5.7 General discussion

The current study examines ego-depletion in the context of product choices.
According to research on self-control and ego-depletion (Baumeister, 2002a,
2002b; Muraven, Tice, & Baumeister, 1998; Vohs & Baumeister, 2004), decision
making expends the same finite cognitive resource that individuals use to exert
control over undesired behaviors. The main objective of this study is to explore
the interplay between product location and trait self-control in the food choice
domain. Based on prior research (DeWall et al., 2007; Dvorak & Simons, 2009),
we predicted that the location of snacks, which determines the number of
choices made before choosing snacks, generates ego-depletion and that this ego-
depletion will impair subsequence self-control choices in the snack categories.
We furthermore expected that the impairment of self-control choices differs
among individuals that possess different levels of trait self-control. The effects
of product location, trait self-control and their interaction on perceptions toward
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snacks, snack choices and goal pursuit are summarized in Tables 5.3 - 5.4
(p. 202 — 203).

Extending the research of Vohs and colleagues (2008), we find that even a small
number of day-to-day shopping decisions, involving common and familiar
products, still leads to self-control impairment in a subsequent task (Study 1).
Moreover, the findings tend to confirm the effects of trait self-control such that
people with high trait self-control may opt for healthy snacks over indulgent
snacks. As evidence (see Table 5.3), we found that higher trait self-control
consumers reported either higher preference for healthy than indulgent snacks
(Studies 3 and 4) or equal liking toward healthy snacks and indulgent snacks
(Study 2). They also reported a higher intention to highlight the health goal
(Study 3), and a lower intention to balance health and enjoyment goals (Studies
3 and 4), and chose fewer indulgent snacks, than people who were low in
self-control (shown in Table 5.4). Besides, there is evidence to support that high
trait self-control consumers tend to buy more healthy snacks and few indulgent
snacks on average. However, it should be noted that the effect on healthy snacks
was only significant in Study 2 and those on indulgent snacks was only significant
in study 3 (See Table 5.4).

Moreover, this thesis speculated that merchandise layout (location near the end
of a shopping trip) triggers an effect of ego-depletion on snack choices.
In contrast to the speculation, there were inconsistent findings regarding effects
of merchandise layout and its interaction with trait self-control on healthy and
indulgent snack choices across three studies (Studies 2 — 4, shown in Table 5.4).
Looking into details, Study 2 suggests that placing snacks at the end of the store
increases the number of healthy snacks chosen whereas Study 3 failed to
replicate this effect. Like Study 3, Study 4 did not show effects of ego-depletion
on healthy snack choices. Besides, none of the studies show the main effect of

194



Stationing shacks in the supermarket

merchandise layout (Studies 2 and 3) or ego-depletion (Study 4) on indulgent
snack choices.

Additionally, the current studies also show inconclusive findings of the
interaction effects of product location/ego-depletion and self-control. Evidence
found in this chapter seems to support that self-control likely acts as a buffer
against ego-depletion. High trait self-control people tend to possess the ability
to regulate themselves from temptation and limit indulgent choices after
depletion (Study 4), but they inversely increase healthy choices (Study 2). Again,
this interpretation should be in caution as the presented effects were not
replicated across studies.

All'in all, the inconsistent findings across Studies 2 to 4 leads us to conclude that
snack choices in the supermarket are not significantly influenced by
ego-depletion, and its interaction with trait self-control. Several factors, namely
the potential non-existence of ego-depletion as a phenomenon, the effect of trait
self-control, the nature of future choices and the process involved in choices,
and the characteristics of our sample, may potentially explain the inconsistent
findings.

First, the phenomenon of ego-depletion may not really exist. This study used
different tasks, including choice and letter crossing tasks, to manipulate ego-
depletion, but effects of self-control impairment were not replicable. In recent
years, after our empirical data was collected, there have been many debates about
the existence and limitation of the strength model of self-control and ego-
depletion. Carter, Kofler, Forster, and McCullough (2015) performed a meta-
analysis (including published and unpublished studies of ego-depletion) and
argued that the effect size of ego-depletion is approximately zero. It is important,
however, to note that the analyses conducted by Carter et al. (2015) have been
criticized due to the inappropriate usage of the analyse method and the criteria
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to include the studies (Dang, 2018). However, an updated meta-analysis of the
ego-depletion effect (Dang, 2018) with stricter rules still yields a similar finding
to Carter et al. (2015). The study points to the ineffective manipulation of ego-
depletion. Dang (2018) shows that after exclusion of studies with the ineffective
manipulation task, the ego-depletion has small-to-medium effect sizes. Others
also show the possibility that publication bias and p-hacking may have severely
inflated published effect sizes of ego-depletion (see detailed arguments in Friese,
Loschelder, Gieseler, Frankenbach, & Inzlicht, 2018). Xu and colleagues (2014)
also failed to replicate the ego-depletion effect. In addition, Hagger and
colleagues (2016) ran a multilab study to replicate the ego-depletion effect and
showed that effects were close to zero.

This has left some scholars to argue that ego-depletion does not exist, and that
impairment of self-control depends on people’s long-term goal or belief about
limited resources. Job and colleagues provided evidence against the strength
model of self-control (Job, Walton, Bernecker & Dweck, 2013). They showed
that only people who believe in the limited resources of self-control get affected
by self-control impairment. Other scholar argued that the effect of ego-depletion
depends on whether the prior self-control task is strong enough or not. For
example, Hagger et al.’s study (2016) has been criticized because they failed to
create a prior habit in crossing out the letter. Thus, their manipulation may not
induce enough depletion (unlike our study). A complementary analysis of the
replicating data from different labs (with the e-crossing task) was conducted
(Dang, 2016). The analysis found that the effort that participants exert during
the initial depleting task negatively influences their performance in the
subsequent self-control task. All in all, the existence of self-control and ego-
depletion remains inconclusive. The inconsistent results of our studies seem to
support the argument that ego-depletion may not exist or that its effect is weak.
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Second, our results regarding the impact of trait self-control on perceptions
toward snacks and snack choices are generally in support of prior studies, which
have indicated that people high in trait self-control can successfully control
themselves in the food domain (de Ridder et al, 2011; Honkanen et al., 2012).
Even though the effects of trait self-control were not significant in all studies,
the results show a similar trend supporting that high trait self-control consumers
tend to choose more healthy snacks and fewer indulgent snacks than low trait
self-control consumers. In addition to effects on snack choices, trait self-control
likely affects perceptions toward snacks and snack preference. In line with prior
research (Hofmann, Baumeister, Forster & Vohs, 2012), we find that high trait
self-control is related to a higher preference toward healthy snacks and higher
perceived tastiness of healthy snacks than low trait self-control. This finding
partly supports Gillebaart and de Ridder’s (2015) new perspective on effortless
self-control. They have proposed that the success of people with high trait
self-control in retraining themselves from temptations is due to effortless
strategies that help them to strategically avoid potential conflicts by downgrading
the impulsiveness of indulgent snacks. As people with high trait self-control
report fewer temptations to indulge and higher temptations to eat healthy snacks
than people with low trait self-control, they experience less conflict and
therefore are more likely to successfully pursue their health or long-term goal.
In line with this, we find that consumers with high trait self-control report higher
intentions to highlight a health goal and lower intentions to highlight an
enjoyment goal as well as to balance between a health and an enjoyment goal,
than low trait self-control.
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Third, the process involved in making a series of choices for the future may be
different than the process involved in immediate choice or immediate
consumption. When consumers make choices for the future, they may be less
vulnerable to ego-depletion effects, for two reasons. One reason is that
consumers experience less conflict when making choices for the future, whereas
self-control is vital to respond to a conflict between immediate urges and long-
term goals (Baumeister, 2002b). When the conflict is not strong, people may not
need or need less self-control resources to pursue their goals (Myrseth &
Fishbach, 2009). The current study focuses on snack choices in a supermarket
context for future consumption, whereas the majority of studies on self-control
usually focus on situations when goal conflict is salient and immediate (e.g.
choice between immediate consumption of healthy or indulgent food, or choice
to continue eating or not eating indulgent snacks). Prior studies also support that
the process during grocery shopping is more than an independent decision of
each choice, but it is dynamic and influenced by prior choices (Gilbride et al.,
2015; van der Heide et al., 2016). Consumers can manage their goals when
making a series of choices. Thus, in the current study, the conflict may not have
been strong enough to interfere with self-control capacity. Another reason could
be that the task of making choices for the future can activate and motivate
consumers to think about their long-term goal instead of immediate pleasure.
Thus, consumers tend to go for a higher proportion of virtues when making a
set of choices for the future (Read, Loewenstein, & Kalyanaraman 1999).
Construal level theory supports this proposition and indicates that people more
often employ self-control when making decisions for the future than decisions
for the present (Fujita, Trope, Liberman, & LevinSagi, 2006). Laran (2010) has
also shown that current and future choices are different and that effects of self-
control on food choices depend on information (self-control related or
indulgent-related) that is active at the decision-making moment.
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Fourth, another critical factor that could play a role in snack choices is habits of
participants (Brug, de Vet, de Nooijer, & Verplanken, 2006). The participants in
this study are students who appear to be relatively high in health orientation.
Adriaanse, Kroese, Gillebaart, and de Ridder (2014) have shown that habits can
mediate the relationship between self-control and indulgent snack consumption.
They argue that the motivation to eat healthy fruit can be translated to routine
behavior, which requires less or no self-control as there is no self-control
conflict. When consumers develop healthy eating habits, they tend to perceive
healthy snacks as more attractive. This is in line with our results that, on average,
participants in our studies preferred healthy snacks to indulgent snacks. If our
participants have created habits of healthy eating, this implies that they may need
less effort in making healthy snack choices than other segments of the
population. They may be less vulnerable to self-control depletion as they can
effortlessly continue their healthy choices even after depletion.

5.8 Limitations and recommendations for future
research

First, as mentioned, this study has focused on a specific group of participants
who are young and health oriented. De Ridder and colleagues (2011) have shown
that effects of self-control are smaller in student samples than in non-student
samples. Thus, future research should try to repeat this study with the larger and
more diverse group of participants.

Second, another limitation relates to the measurement of the mood state as a
manipulation check of ego-depletion (cf. Mayer & Gaschke, 1988) and the
measurement of trait self-control. In Study 1, the mood states have shown low
reliability even after removal of some items (« = .510). Therefore, there is not
enough evidence to conclude whether the insignificant difference of mood states
after choice task (compared to no choice task) is caused by either a weak effect
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of ego-depletion or a poor measurement scale. Additional measurement of
mood states, as well as other objective measures of self-control depletion or of
effort invested in the first self-control task (e.g. pupillometry; Beatty, 1982;
Hopstaken, van der Linden, Bakker, & Kompier, 2015; Rondeel, van
Steenbergen, Holland, & van Knippenberg, 2015) should be included in future
research (Lurquin & Miyake, 2017).

Moreover, the trait self-control in this study was based on self-reports, which
may contain bias. Even though we have used an existing scale suggested by
Hofmann et al. (2012), this measurement is still subjective. The extent of
self-control that participants evaluate themselves may depends on individual
strictness or comparison with others in their community. More objective
measurement of self-control and the use of other types of indicators (e.g., BMI
or food diary in period before the study) could be included to better assess trait
self-control.

Third, the studies in this chapter are laboratory experiments that used a virtual
supermarket to present products. As a result, the attractiveness of snacks may
be less vivid than in a real supermarket where consumers can touch products.
The less vividness of alternative products may decrease consumers’ desire for
immediate pleasure, consequently leading to fewer indulgent snack purchases
than in a real supermarket (Huyghe, Verstraeten, Geuens, & van Kerckhove,
2017). Additionally, our findings may be restricted to assortment size and
composition (Koelemeijer & Oppewal, 1999; Oppewal, & Koelemeijer, 2005).
Due to smaller assortments, consumers may not be exposed to indulgent snacks
that they really like, leading to less experienced conflicts than in real life. To give
a more accurate prediction about the effect of product location or ego-depletion
on snack choices in supermarkets, a study in a real supermarket should be
conducted.

200



Stationing shacks in the supermarket

Other avenues for future research are to assess whether effects of state and trait
self-control differ between choices for immediate consumption versus for the
future, and to assess effects for consumption versus purchasing decision. In the
current study, people could choose both healthy and indulgent products in any
number, and both types of products are chosen by most participants. It would
be interesting to examine their subsequent consumption pattern, especially
within the context of choosing and eating a set of products over time. Whereas
prior research has either examined the choice of healthy versus indulgent food
(e.g., Vohs & Baumeister, 2004) or the consumption of indulgent food products
only (Imhoff et al., 2014), the consumption of multiple products over time has
received far less research attention. When depleted, people may choose or eat an
indulgent food product if they can choose only one product, but they may be
able to balance across healthy and indulgent alternatives when given the chance
to do so.

For another reason as well, consumption of chosen products can be interesting
for future research. Because healthy products such as fruit and vegetables are
perishable in a short period of time, buying more healthy food may also increase
food waste if consumers do not consume them in time. Food waste is a
mounting problem (Parfitt, Barthel & Macnaughton, 2010), and a promising
direction for future research is to examine whether consumers who buy more
healthy products will also consume these.
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Chapter 6

A physical store’s spatial layout plays a critical role in consumers’ responses to
stores. Previous studies have typically focused on the effects of broad categories
of spatial layout (i.e., grid/free-form layout, simple/complex layout,
spacious/crowding) and the combined, rather than separated effects of spatial
layout with other factors of the store environment (e.g., decoration, signage,
product or atmospheric factors). Intriguingly, there is no systematic empirical
evidence to comprehensively explain how the specific attributes of a store’s
spatial layout determine consumers’ responses. This is presumably because
research on spatial layout is elusive in terms of difficulties and expensiveness in
manipulating the store’s spatial layout. This hindrance can be circumvented by
the use of virtual reality technology. Hence, the present research provided an
initial step to systematically examine the impacts of the store’s spatial layout
(i.e., store layout design and merchandise layout) on consumer’s cognitive
responses, intention to visit the store, and purchasing behaviors.

The overall objective of this thesis was to investigate the impacts of store layout
design and merchandise layout on consumers’ responses. The research questions
regarding the impacts of store layout design and merchandise layout on
consumers’ intention to visit the store and on product choices as well as the
underlying processes and a potential moderator were addressed. A combination
of quantitative and qualitative studies was used. Virtual reality technology (3D
models of the stores and virtual store) was applied to manipulate store’s spatial
layout for data collection via online surveys and lab experiments.

This chapter presents an overview of the main findings. The chapter is organized
as follows. First, the answers to the research questions 1 regarding store layout
design and the corresponding sub-research questions la - 1c are presented.
Afterwards, several inconsistent findings of the store layout design studies that
require further investigation are discussed. Second, the answers to the research
questions 2 regarding merchandise layout and the corresponding sub-research
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questions 2a - 2b, as well as inconsistencies in the findings of the studies on
merchandise layout are elaborated upon. Third, the practical and methodological
implications are identified. Finally, the limitations and recommendations for
further research are discussed.

6.1 Summary and conclusion

RQL How does store layout design determine consumers’
intention to Visit the store?

It has been proposed in this thesis that with an absence of prior knowledge, the
store layout design is used by consumers as a cue to form expectations of the
offered benefits (shopping efficiency and shopping enjoyment) and perceived
image of stores. These expectations subsequently determine consumers’
intention to visit the store (cf. Baker et al., 2002). The findings presented in
Chapters 2 and 3 support the expectations that store layout design determines
consumers’ intention to visit the store via consumers’ expected shopping
enjoyment, expected shopping efficiency and perceived store image.

Typically, store layout design has been categorized into three main typologies of
layout, namely grid, free-form (to be investigated in this thesis) and racetrack
layout (Levy & Weitz, 2012). Their impacts on consumers’ responses are
explained based on these typologies. Overall, the grid layout has been stated to
bring higher shopping efficiency, but lower shopping enjoyment and lower
perceived store image than the free-form layout (Levy & Weitz, 2012).

Chapter 2 attempted to replicate the existing knowledge regarding the overall
impacts of the grid versus free-form layout on consumers responses. The grid
and free-form layouts were initially manipulated by diverse attributes (i.e., length,
shape, orientation and height of shelves). Subsequently, in Chapter 2 the specific
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effects on consumers’ responses of shelf length and shelf orientation, as the
major distinct concrete attributes of the grid and free-form layouts, were
explored. By systematically varying store layout designs and controlling for other
store environmental factors (e.g., decorations and products), the limitations of
using the grid and free-form layout typology (Levy & Weitz, 2012) to predict
consumers’ responses and intention to visit the store are highlighted.
As empirical studies showed manifold effects of store layouts categorized as
free-form, it seems that the typology of free-form layout is too broad to
meaningfully and consistently predict consumers’ responses (Chapter 2).
For example, the free-form layouts consisting of short, parallel orientated,
shelves that allow consumers to make a short cut induce higher expectations of
shopping efficiency and shopping enjoyment, more upscale image and higher
intention to visit than the grid layouts. In opposite, the free-form layouts
consisting of long shelves which are oriented in diverse angles (asymmetry and
inconsistent orientation pattern) bring more negative expectations and a lower
intention to visit the store than the grid layouts. In contrast to the typology of
layout, the concrete attributes of store layout design tend to provide more insight
into the impacts of store layout on consumers’ responses. They, however, cannot
fully explain the complex interaction effects of store layout design.

Chapters 2 and 3 suggest that perceived orderliness and perceived complexity
are more abstract attributes that retailers should consider in the design of their
stores. Perceived orderliness and perceived complexity are more informative
than the grid and free-form layout typology. Retailers can measure and
manipulate these abstract attributes to differentiate within the free-form layout
typology. Perceived orderliness and perceived complexity are also more useful
than the concrete attributes because they can better explain why store layout
triggers specific expectations. More detailed explanations associated with the
impacts of specific store layout design (and their attributes) on consumers’
responses are provided in response to the specific sub-research questions below:
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SQla: How do store layout design’s attributes explain the impacts
of store layout on consumers’ cognitive responses and intention to
Visit the store?

Chapters 2 and 3 showed strong impacts of the store layout design’s concrete
attributes on consumers’ expected shopping efficiency (such as, shelf height
(Chapter 2), and shelf length, shelf orientation and shelf shape (Chapter 2 and
3)). They also showed moderate impacts of store layout design on consumers’
expected shopping enjoyment and intention to visit the store. In contrast, the
store layout design had minor impacts on perceived store image, except for one
study in which it showed a moderate impact on perceived store image (Study 1,
Chapter 2).

Chapters 2 (Study 3) and 3 revealed that the impacts and direction of store layout
design on consumers’ expectations and intention to visit were predominantly
explained by consumers’ perception of store’s orderliness. Chapter 2 (Study 3)
showed that consumers used perceived orderliness and perceived complexity in
addition to concrete attributes to evaluate stores with different layouts.
Consumers (Chapter 2 and 3) expected more orderly stores to offer higher
benefits (i.e., higher shopping efficiency, shopping enjoyment, store image) than
less orderly stores. Overall, they also reported higher intention to visit the more
orderly stores. Even though perceived complexity of the store and its interaction
with perceived orderliness showed significant impacts on consumers’
expectations of the store and intention to visit (a qualitative study in Chapter 2
and a quantitative study in Chapter 3), their contributions were only minor
(Chapter 3).

The role of perceived orderliness can provide additional insights into the impacts

of store layout on consumers’ responses as presented in Chapters 2 and 3. In
particular, among concrete attributes of store layout design, we found the
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strongest impacts of shelf orientation (based on effect sizes of shelf orientation
compared to shelf length and shelf shape) on consumers’ expected shopping
efficiency, expected shopping enjoyment and consumers’ intention to visit the
store. The random or diverse angles’ orientation (placing shelves in an
asymmetric pattern or unparalleled to each other) led to the worst expected
shopping efficiency, expected shopping enjoyment, a discount store image and
the lowest intention to visit (Chapters 2 and 3). In contrast, both the parallel
orientation (placing shelves straight and parallel to each other) and playful
orientation (placing the middle shelves perpendicular to shelves on the sides)
introduced positive expectations and intention to visit the store. These impacts
can be explained by the relationship between consumers’ perceived orderliness
of the store and shelf orientation. Chapter 3 showed that consumers’ perceived
orderliness is mainly influenced by shelf orientation. The parallel orientation led
to the highest perceived orderliness, followed by the playful orientation and the
diverse angles’ orientation. Since perceived orderliness always brings positive
responses, the parallel and playful orientations that lead to moderate to high
perceived orderliness thus result in positive expectations and high intention to
visit.

In addition, we also found strong effects of shelf orientation on perceived
complexity. The random orientation led to the highest perceived complexity,
followed by the playful and the parallel orientation. Apart from the effects of
shelf orientation and perceived orderliness, other effects of concrete and abstract
attributes on consumers’ expectation and intention to visit were either small or
negligible. Additionally, the effects of shelf length, shelf shape and their
interaction on perceived complexity and perceived orderliness were also small
or negligible. Therefore, our findings suggest that shelf orientation in an orderly
format (either in parallel or playful format) should be prioritized when designing
a store’s layout.
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This thesis provides more insight into the relationship between individual store
layout design’s attributes and perceived complexity/perceived orderliness, as
well as their corresponding effects on consumers’ cognitive responses to the
store. We go beyond previous studies (Gilboa & Rafaeli, 2003; Jang et al., 2018)
that only examine the overall impacts of store environments on perceived
complexity/perceived orderliness and on affective responses. Since previous
studies manipulated their stimuli by changing multiple environmental factors at
once, there are many confounding effects involved in those studies. Thus, they
cannot disentangle the impacts of each individual factor.

SQ1b: What are the underlying processes explaining the impacts of
store layout design on intention to visit the store?

Chapters 2 and 3 showed that, in line with the model of Baker et al. (2002), with
limited prior knowledge about the store, the effect of store layout design on
intention to visit was predominantly driven by expected shopping enjoyment
and moderately driven by expected shopping efficiency and insignificantly to
negligibly driven by perceived store image. These findings suggest that retailers
should focus on providing an enjoyable shopping experience in order to attract
more consumers.

SQIc: How does the underlying process differ among consumers
with utilitarian and hedonic motivation?

Consumers’ shopping motivation (i.e., utilitarian or hedonic motivation)
influences the type of store benefits that consumers search for. The shopping
motivation was proposed to determine how the underlying factors of store
layout design shape the intention to visit the store.
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In particular, it was predicted in this thesis that shopping motivation moderates
the effects of consumers’ expectations (expected shopping efficiency, expected
shopping enjoyment and perceived store image) on intention to visit the store.
The extreme case in which a specific type of motivation was dominant was
considered in our work. We predicted that under a utilitarian motivation the
effects of store layout design on intention to visit are mainly driven through the
expected shopping efficiency. Moreover, we predicted that under a hedonic
motivation, the effects of store layout design on intention to visit the store are
predominantly driven through the expected shopping enjoyment and perceived
store image (Babin et al., 1994; Li et al., 2004).

Chapter 2 supports our prediction that consumers’ intention to visit the store
under utilitarian motivation was dominantly driven by expected shopping
efficiency, whereas consumers’ intention to visit the store under hedonic
motivation was dominantly driven by expected shopping enjoyment.
Additionally, consumers’ intention to visit the store under utilitarian motivation
was also driven by expected shopping enjoyment (Chapter 2). In other words,
expected shopping enjoyment initiates consumers’ intention to visit the store,
regardless of shopping motivation. Yet, the results of Chapter 3 are not
completely in line with the findings of Chapter 2. In Chapter 3, results showed
insignificant moderation of shopping motivation for the effect of consumer
expectations on intention to visit. Consumers’ intention to visit a store is
dominantly determined by expected shopping enjoyment and marginally driven
by expected shopping efficiency, regardless of shopping motivation.

Moreover, it has also been discovered in Chapter 3 that shopping motivation
moderated the direct effect of perceived complexity and perceived orderliness
on intention to visit the store. Consumers with hedonic motivation accepted
more complex or less orderly stores than consumers with utilitarian motivation.
This finding agrees with previous research (van Rompay et al., 2012) discovering
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that consumers with hedonic motivation can handle a more arousing store
environment (more complex environment) than those with utilitarian
motivation.

In addition to the previously presented findings that help us answer research
questions (RQ1 and SQ1la - 1c), there are other inconsistent impacts of store
layout design on consumers’ responses found in Chapters 2 and 3. These
discrepancies can motivate future research. The results are summarized in Tables
6.1 - 6.3 (p. 216 — 218) and discussed in the following sections:

Inconsistent findings regarding the effects of store layout design
on consumers’ expectations and intention to visit the store

Several impacts of concrete attributes are inconsistent across studies. First, the
comparative impacts of parallel and playful orientation on consumers’ responses
(which orientation is better) remain inconclusive. Based on retailing handbooks
(e.g., Levy & Weitz, 2012), the parallel orientation was predicted to bring higher
expected shopping efficiency whereas the playful orientation was predicted to
bring higher expected shopping enjoyment and more upscale image. In contrast
to the literature, the findings of Chapter 2 (Studies 1 and 3) reveal that the playful
orientation performs better on all expectations, whereas Chapter 3 reveals that
the parallel orientation is better for all expectations. Second, the impacts of shelf
length and the interaction effects of store layout design’s concrete attributes
(shelf height, shelf length, shelf shape, and shelf orientation) are also inconsistent
across studies (Chapters 2 and 3). The results in Chapter 2 suggest that short
shelves providing space for people to make shortcut perform better (on all
expectations) than long shelves, whereas the findings in Chapter 3 oppositely
indicate that long shelves are better. In addition, the two-way and three-way
interactions of concrete attributes show different patterns as well. These
inconsistencies underpin the importance of abstract attributes in addition to
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concrete attributes to provide insight into the effects of store layout design on
consumers’ expectations and intention to visit the store.

Despite using a systematic approach, we cannot establish consistent
relationships among concrete attributes, abstract attributes and consumers’
responses except for the relationship between shelf orientation, perceived
orderliness, and consumers’ responses. Empirical evidence shows that perceived
complexity and perceived orderliness can be influenced by the combination of
various store layout design attributes (shelf length, shelf shape and two-way and
three-way interactions effects of those with shelf orientation). However, the
exclusive formula on how these effects combine cannot be simply built (there
are many different patterns found in Chapters 2 and 3). These inconsistent
findings may be explained by several reasons as follows.

First, the inconsistent findings may suggest that more abstract attributes (not
measured in Chapters 2 and 3) are needed to fully explain the impacts of store
layout design. Abstract attributes such as perceived aesthetics, perceived novelty
of the store, perceived crowding and perceived spaciousness may help explain
the different impacts of combinations among concrete attributes. The perceived
aesthetics and perceived novelty of the store are likely relevant to the shape of
shelves whereas the perceived crowding and perceived spaciousness may be
related to the length of shelves. Such more abstract constructs may help to
extend our studies and to elucidate the detailed effects of store layout design.

Second, the findings may indicate that the impacts of store layout design, as well
as the relationship between store layout design with perceived complexity and
with perceived orderliness, differ among individual participants in Chapters 2
and 3. Whereas participants in Chapter 2 preferred the store layouts with more
playful design (short shelves, a variety of shelf shape and playful orientation),
those in Chapter 3 favored the store layouts with less playful and neater design

214



General discussion

(long shelves and parallel orientation in any shapes). Personality traits such as
novelty seeking or consumer innovativeness that links to the desire for new and
different experiences rather than familiar ones (H. Kim, Fiore, Niehm, & Jeong,
2010; Venkatraman, 1991) may help explain these diverging findings between
chapters.

Third, our findings may highlight that the relationship between store layout
design and their corresponding impacts on consumers’ responses is very subtle.
There is no golden formula that can simply capture the relationship of store
layout design with perceived complexity and perceived orderliness. Addition of
one concrete attribute may either magnify or suppress the effects of other
attributes of store layout design. Future research should attempt to substantiate
this explanation.
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RQ2Z: How does the merchandise layout (location of snacks in the
store) shape consumers’ purchasing choices of healthy and
indulgent snacks?

Chapter 5 explored how merchandise layout, in particular, the location of snacks
in stores can be used as a choice architecture strategy to assist consumers in
making healthy food choices. The relationship between decision-making and
self-control/ego-depletion are confirmed. Making choices has been shown to
affect later decisions (Baumeister, 2002a, 2002b; Muraven, Tice, & Baumeister,
1998; Vohs & Baumeister, 2004). We speculated that the location of snack
categories can generate different levels of ego-depletion because it influences the
number of choices that consumers have made before reaching the (conflicting)
snack choices. It thus likely determines self-control ability in choosing snacks.
This thesis predicted that placing snacks at the entrance (the end) of the
shopping trip may increase (decrease) healthiness of snack choices. However, in
contrast to the speculation, there are inconsistent effects of merchandise layout
on healthy and indulgent snack choices across two studies (Studies 2 and 3 in
Chapter 5). Study 2 indicated that placing snack at the end of the store increases
the number of healthy snacks chosen whereas Study 3 failed to replicate this
effect. Besides, both studies did not show the effect of merchandise layout on
indulgent snack choices. These findings suggest that snack choices in the
supermarket are insignificantly influenced by merchandise layout (the beginning
versus the end of the shopping trip).

SQZ2a: How does self-control depletion drive the effects of
merchandise layout on purchasing choices?

Chapter 5 aimed at exploring the possible mediating role of ego-depletion to
expand Vohs and Baumeister’s study (2004) by examining whether making
choices in the supermarket can induce ego-depletion and subsequently increase
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indulgent snack purchases or not. Study 1 of Chapter 5 confirms that
ego-depletion and self-control impairment occur even after making a small
number of day-to-day shopping decisions that involve common and familiar
products. However, when we employed another self-control task to study ego-
depletion effects on snack choices, we neither found the effect of ego-depletion
on healthy snack choices nor indulgent snack choices. These findings may
support that product location does not influence the healthiness of snack
choices, particularly not via ego-depletion.

SQ2b: How does self-control depletion impact healthy and
indulgent choices of consumers with different trait self-control?

It was predicted that snack choices, especially indulgent snack choices, made by
high trait self-control consumers should be less influenced by merchandise
layout than those made by low trait self-control consumers. In contrast to our
expectation, Chapter 5 showed inconsistent moderating effects of trait
self-control on impacts of merchandise layout/ego-depletion on snack choices
across three studies (Studies 2 - 4).

In conclusion, the inconsistent results in Chapter 5 (summarized in Tables 6.4
and 6.5) seem to suggest that snack choices in the supermarket are insignificantly
influenced by merchandise layout (the beginning versus the end of shopping
trip), ego-depletion, trait self-control, and their interactions. The lack of evidence
possibly supports the current debate that ego-depletion does not exist (Carter &
McCullough, 2014; Hagger et al., 2016; Xu et al, 2014). The failure in
self-control may rather be caused by other underlying processes such as shifts in
motivation and attention to perform the self-control task (Inzlicht &
Schmeichel, 2012). Future research is recommended to replicate our studies to
further substantiate our conclusion. Moreover, numerous relevant factors such
as impacts of ego-depletion on snack choices for immediate consumption versus
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snack choices for future consumption, and the impacts of trait self-control or
food habits of different samples (restrain eaters or overweight versus normal
weight sample) should be explored.

Table 6.4: Summary of empirical studies in Chapter 5

Objective

Design

Primary findings

To examine the
potential impacts of
merchandise layout
(of snacks) on
healthy/ indulgent
snack choices in the
supermarket, and
the underlying
process via ego-
depletion under
different levels of
trait self-control.

Study1: Product
choice vs. store
evaluation task

Making a series of choices impairs people’s self-
control performance on another self-control task
(puzzle solving).

Study2:

Beginning vs. end
location of snacks
(Big pack of snacks)

Participants with moderately high to high trait
self-control bought more healthy snacks placed at
the end of the store than at the beginning. Product
location and trait self-control had a negative and a
positive effect on healthy snack choices. No other
effect on indulgent snack choices was found.

Study3:
Beginning vs. end
location of snacks
(Small pack of
snacks for one
consumption)

Trait self-control negatively influenced the
number of indulgent snacks chosen. No other
effect on number of healthy or indulgent snacks
choices was found.

Study4:

Yes vs. no ego-
depletion (e-letter
crossing task)

Moderately high to high self-control participants
bought fewer indulgent snacks when they were
depleted than when they were not depleted. No
other effect on number of healthy or indulgent
snack choices was found.

Table 6.5: Summary of the main results of merchandise layout studies (Chapter 5)

Dependent variables

Spatial layout (independent Ego- Number of healthy IndNurgTr?fgnO;cks
variables) depletion snacks purchases purchases
Study 1 2 3 4 2 3 4
Choice task No vs. Yes - N/A  N/A NA N/A  N/A N/A
Location of Beginning (Beg)
snacks (Loc)* vs. End? NIA B 0 0 0 0 0
Trait self- .
control (SC) High vs. Low N/A + 0 0 0 - 0
Loc*SC
Low SC Beg vs. End? N/A 0 0 0 0 0 0
High SC Beg vs. End? N/A - + 0 0 0 +

Note:

Results are presented by using the second level of attributes as a reference group, + and - represent the positive and

negative effects of attributes, 0 represents insignificant differences, and N/A indicates not examined effects.
1 Ego-depletion was manipulated instead of product location in Study 4
2 Conditions were “No ego-depletion vs. ego-depletion” in Study 4
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6.2 Practical contributions

This thesis shows that store managers can stimulate consumers’ intention to visit
the store by enhancing expectations of shopping enjoyment and shopping
efficiency. In other words, the appropriate store layout design should be used
because store layout can influence consumers’ expectation. The thesis suggests
that store managers should focus on abstract attributes and use a combination
of concrete attributes as manipulations to influence the abstract attributes.
The concrete and abstract attributes provide more insight into the impacts of
store layout than the traditional typology of the grid and free-form layout.
Specifically, store managers should design the store in a high orderly pattern in
order to promote positive expectations and stimulate intention to visit the store.
Perceived orderliness can be primarily created by the orientation of shelf
arrangement. Our findings support the use of parallel and playful orientations
because these orientations introduce positive expectations and intention to visit
the store. In contrast, random orientation where the shelves are placed in diverse
angles should be avoided because it leads to the worst expectations and lowest
intention to visit.

Moreover, we also suggest the store manager to keep perceived complexity in
mind even though it has weaker effects on consumers’ responses than perceived
orderliness. When combining other store environmental factors or products
with store layout design, the effects of perceived complexity on consumers’
responses may become stronger. Our findings indicate that a parallel orientation
of shelves leads to lower perceived complexity than a playful orientation.
Store managers are therefore recommended to employ a parallel orientation in
order to maintain an acceptable level of complexity when planning to include
more store elements that may increase perceived complexity. In contrast, they
are recommended to choose a playful orientation to slightly increase perceived
complexity and attract consumers’ intention to visit if they plan to display only
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a few products or use minimal decorations.

Giving the inconsistency of the results regarding merchandise layout, no
practical recommendations can be justified regarding which location of snacks
(the beginning versus the end of shopping trip) leads to healthier snack choices,
other than for further research.

6.3 Methodological contributions
The uses of the virtual store in consumer research

A virtual store is a promising tool that provides numerous benefits to consumer
research. It facilitates researchers to flexibly create and manipulate virtual
environments in which people can react to close-to-reality objects/environment
(Berneburg, 2007; Khan et al., 2011) and interact with other people (interactive
situation; Pan & Hamilton, 2018). It makes possible the study of in-store
behaviors in a more controllable, easier, faster and cheaper setting than a field
study could do (Ung et al., 2018). Moreover, it enables the reproducibility (Pan
& Hamilton, 2018) and confidentiality of research. For example, marketers can
use a virtual store when testing new products that may create negative
perceptions of consumers in a public space (Breen, 2009). One of the most
important advantages is that the virtual store can stimulate a sense of presence
(Siegrist et al, 2018). It thus can evoke actual cognitive/affective responses and
provoke behaviors that are comparable to those in real life (Siegrist et al, 2018;
van Herpen, van den Broek et al., 2016).

Despite the promising benefits of the virtual store, there are some disadvantages
that should be considered. Compared to more traditional research methods (e.g.,
survey or lab experiment with pictorial stimuli), the cost of using virtual reality
is higher, especially when one wants to create a more complex environment
(Breen, 2009). Setting up the project with a virtual store requires higher technical
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skills than traditional research methods. Moreover, the virtual store can stimulate
motion sickness (feeling of nausea) in some people. Lastly, several differences
from real life behaviors still intrinsically exist despite the use of a virtual store
(Siegrist et al, 2018; van Herpen, van den Broek et al., 2016). Consumers’
behavior in the virtual store environment likely depends on features of the virtual
store (vividness, interactivity, and immersion; Steuer, 1992; Witmer & Singer,
1998).

Regarding the benefits and costs of a virtual store and the experiences derived
from conducting this thesis, we suggest that virtual reality is not always the best
research tool for all consumer studies. Researchers should rather consider using
virtual reality only when it is useful. The virtual store appears especially suitable
for the following topics in marketing and consumer research:

1). Research with an aim to examine consumer responses (cognitive,
affective and behaviors) to environmental factors that are costly or difficult to
create and change in real life. For example, research on the impacts of store
layout design, merchandise layout (this thesis), new interior design or
combinations of store environmental factors (scent, music, and design) on
consumers’ responses.

2). Research with an aim to investigate consumers’ responses to
products, packaging, labels or marketing strategies that are not yet available in
the market. Product development research in an early stage is an appropriate
example. Moreover, a virtual store can help marketing researchers to test how
consumers respond to the promotion of the products (marketing strategies:
price reduction or advertisement at the point of sale).

3). Research with an aim to examine the application of virtual reality itself
as a marketing tool. Virtual reality may be used to change food consumption by
controllably creating an environment suitable for a specific group of consumers.
For example, marketers could use virtual reality to create a restaurant
environment according to the retro 20™ century fashion (not existing anymore
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in the real market) to activate past experiences and simultaneously stimulate food
consumption of elderly people.

4). Research with an aim to test stimuli in the store or other
environments without establishing any negative outcomes that may harm people
or harm perceptions of people toward the store or environment. For example,
research investigating the impacts of different social interactions between a
salesperson and a customer.

5). Research with an aim to examine affective responses (consumers’
emotions in the store). The high feeling of presence generated by the virtual
store may help obtain a genuine emotional response, compared to traditional
research methods (e.g., showing images of the stores and measuring consumers’
anticipated feeling).

It is important for researchers to note that virtual reality has been rapidly
developing. The techniques, applications, and limitations presented in this thesis
may quickly become outdated with future developments in the ICT field.
Researchers should continuously stay up-to-date about the applicability of the
virtual reality before designing a study. Virtual reality will soon provide more
opportunities for advanced research design. Moreover, rapid developments in
computing technology can decrease the cost of performing research by virtual
reality. It is likely to become a routine tool in the near future.

6.4 Limitations and recommendations for future
research

The present thesis has established an initial step in the understanding of the
impacts of spatial store layout (store layout design and merchandise layout) on
consumers’ responses and behaviors. The predictions and research plans were
based on very scarce literature related to the effects of spatial store layout.
Therefore, there are several inherent limitations that should be considered. This
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part is devoted to discussing the limitations associated with store layout design
and merchandise layout. In particular, the main emphasis is the building blocks
of the conceptual model of store environmental impacts as presented in Chapter
1 (ie., store environment (spatial layout), internal response and approach-
avoidance behaviors), and related moderators that influence their relationships.
In addition, recommendations for future research are provided. The conceptual
framework of the store’s spatial layout studied in this thesis and the potential

areas for future research are displayed in Figure 6.1.
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Figure 6.1: The conceptual framework of store' spatial layout and potential areas for future research
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6.4.1 Limitations and recommendations for the store layout
design studies

Store environment: Focus on the effect of single store layout
design factors

This thesis has focused on the unique effects of store layout design while
controlling for other environmental factors in order to understand the impacts
of store layout. However, we acknowledge that the impacts of store layout may
differ depending on whether the store layout is combined with other
environmental factors (such as color, lighting, interior design, decoration, music,
or number of salespersons). Future research should elaborate on how store
layout design interacts with other environmental factors. The interesting topic is
to address how store layout design influences the congruency of the entire store
environment and how it correspondingly affects consumer behavior. Retailing
studies suggest that congruent store environments can increase positive
responses (Spence, Puccinelli, Grewal, & Roggeveen, 2014). However,
a congruent combination of many environmental factors may increase the risk
of sensory overload (too high arousal; Homburg, Imschloss, & Kihnl, 2012).
Our findings suggest that orderliness of store layout brings positive expectations
and perceptions. Thus, an orderly store layout design (e.g., parallel orientation)
may reduce the negative impacts of a highly arousing store environment. It may
allow store managers to include more environmental factors (e.g., music, color,
and scent) or to intensify the arousal level of the store environment to stimulate
impulsive purchases.

Internal response: Measurement of shopping enjoyment

This thesis classified consumers’ expectation of shopping enjoyment as a
cognitive response instead of an affective response. This is because we argue
that an expectation or anticipation is constructed from a cognitive evaluation
when seeing the store. However, we cannot guarantee that our results are not
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confounded with people’s emotions when evaluating the store. In other words,
the available data cannot explain whether participants have emotions involved
when they report their expectation of shopping enjoyment. Participants with
enjoyment emotions involved may provide more positive ratings all stores that
they have been asked to evaluate as compared with those without emotion
involved and vice versa (Clore & Huntsinger, 2007). The cognitive and affective
responses should be disentangled in future research. Moreover, the emotion of
participants before and after evaluating the store could be tracked.

Approach-avoidance behaviors: Focus on initial approach-
avoidance tendencies

It should be noted that the findings of this thesis are restricted to consumers’
responses and approach-avoidance tendencies (first expectations and anticipated
intention to visit) under limited prior knowledge about the store. The findings
are applied to predict responses of new consumers or responses of consumers
to a store after remodeling. The impacts of store layout found in this thesis may
differ from those of store layout on shopping behaviors, on consumers’
perceptions after the visit, and on intention to revisit the store. Previous research
has shown that the impacts of the store environments, especially store design,
can change over time (i.e., become weaker) after consumers are repeatedly
exposed to the store (Briiggen, Foubert, & Gremler, 2011). Future research is
recommended to employ the virtual store to further examine changes in the
effect of store layout design on consumers’ shopping experiences over multiple
visits.

Moderator: Shopping motivation was manipulated instead of
being measured

This thesis assigned shopping motivation to participants by informing them
about the (hypothetical) purpose of their store visit instead of measuring
participants’ shopping motivation. The manipulated shopping motivation may
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not have been sufficiently strong to change the inherent motivations that
participants have developed. This may be the reason why we have found an
inconsistent moderating role of shopping motivation in Chapters 2 and 3. Future
research should, therefore, measure participants’ shopping motivation and
investigate its moderating effects to verify our findings.

6.4.2 Limitations and recommendations for merchandise layout
studjes

Chapter 5 has shown inconsistent and inconclusive findings about the impacts
of merchandise layout on snack choices. The discrepancies probably originated
from various relevant factors which can be regarded as the intrinsic limitations
of our research approach. This section focuses on the most relevant limitations
associated with the internal responses (underlying process) and moderators.

Internal response: Cognitive ability (self-control) may not be the
right process

This thesis restricts the predictions of impacts of merchandise layout to the
self-control process which may not actually be the process determining choices
in the supermarket (choices for future consumption). When designing the
studies, most of the prior studies on food choices or food consumption,
especially on conflicting choices between healthy and indulgent food, have
highlighted the role of self-control and ego-depletion on choices (Imhoff et al.,
2014; Vohs & Baumeister, 2004). However, the choices focused on in Chapter
5 may differ from those studied by the previous works. Chapter 5 focuses on
snack choices in a supermarket context for future consumption, whereas the
majority of self-control studies usually focus on situations when goal conflict is
salient (e.g., choice between immediate consumption of healthy or indulgent
food (Vohs & Baumeister, 2004), or the choice to continue eating or not eating
indulgent snacks (Imhoff et al., 2014)). Therefore, the impacts of merchandise
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layout and the process involved in those choices may be dissimilar. For example,
choices for future consumption may introduce fewer conflicts than those for
immediate consumption. If people do not experience conflict in choosing
options for the future, they may not need self-control for making choices
(Baumeister, 2002b; Laran, 2010; Read et al., 1999). This argument is supported
by previous research showing that people can control themselves more
effectively when making decisions for the future than for the present (Fujita
etal., 2006; Read et al., 1999). Future research should measure perceived conflict
at the moment of choice to address this point.

Moderator: Characteristics of participants

Our conclusion that merchandise layout and ego-depletion do not affect
healthiness of choices in the supermarket may be limited by the specific
characteristics of the participants. Chapter 5 recruited students from
Wageningen University who reported moderate to high trait self-control and had
a relatively high health orientation. This health orientation can subsequently be
translated to routine healthy eating habits (Adriaanse et al., 2014). Moreover,
participants also indicated a higher preference for healthy snacks as compared
to indulgent snacks. The high trait self-control, healthy eating habits and/or
preference toward healthy snacks may rule out the effects of merchandise layout
on food choices. Participants who have healthy eating habits and prefer healthy
snacks to indulgent snacks may feel no conflict at all when making choices.
Besides, previous research (Gillebaart & de Ridder, 2015) has supported that
high trait self-control people succeed in the food domain because they tend to
strategically downgrade the impulsiveness of indulgent snacks. This is to help
themselves reduce potential conflicts between a health and an indulgent goal
(called the effortless self-control strategy; Gillebaart & de Ridder, 2015). Therefore,
our participants are likely less vulnerable to ego-depletion than other segments
of the population since this group of people may be able to effortlessly sustain
their healthy choices even after depletion. The findings of this thesis should be
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verified further with another group of people such as restrained eaters or
overweight people who have been suffering from choice conflicts among healthy
and indulgent foods.

6.4.3 Additional recommendations for future research

Potential moderators of store layout design’s impacts on
intention to visit the store

In addition to shopping motivation, the impacts of store layout design on
consumer responses may also depend on other characteristics or traits of
consumers such as purchasing involvement (Ohanian & Tashchian, 1992),
atmospheric responsiveness (McKechnie,1974), sensation-seeking tendency
(Grossbart, Mittelstaedt, Curtis & Rogers, 1975), or novelty-seeking (H. Kim
et al., 2010). Behaviors of consumers with high purchasing involvement or high
atmospheric responsiveness seem to be affected by store environment more
than the behaviors of consumers with a lower level of such traits
(McKechnie,1974; Ohanian & Tashchian, 1992). Moreover, consumers with a
high sensation-seeking or high novelty-seeking tendency possibly have a higher
preference toward more complex or lower orderly store layout design than those
with lower sensation-seeking or lower novelty-seeking tendency. Therefore,
these traits likely moderate the effects of store environment on consumers’
cognitive and affective responses (Eroglu, Machleit, & Davis, 2003). Further
research is required to comprehend the moderating role of such motivations or
personality traits on impacts of store layout design.

Another potential moderator is the store type. This thesis studied the impacts of
store layout design in the context of pharmacy stores because these stores in the
Netherlands provide both utilitarian (medicine and vitamins) and hedonic
products (cosmetics and accessories). Therefore, we speculate that they can
serve either a utilitarian or a hedonic motivation. Moreover, the layout design of

231



Chapter 6

the pharmacy stores is diverse in reality and thus enabled us to realistically
employ many layouts in the studies. However, consumers’ responses are likely
context-specific. Some types of stores may be more utilitarian-oriented whereas
others may be more hedonic-oriented (e.g., fashion store; Jang et al., 2018).
The impacts of store layout design may depend on the utilitarian versus hedonic
focus of stores. For stores with a hedonic focus (utilitarian focus), a high
complexity of store layout may be more (less) acceptable whereas orderliness
may bring more boredom (higher preference) to consumers. Moreover, since a
specific layout is traditionally applied to a certain type of stores, consumers likely
develop their expectations and preferences toward a specific layout (stereotype
of the store). Introducing a novel layout for a specific type of store may change
consumers’ perceptions toward the store (either negatively or positively).
For example, a grid layout is typically used in supermarket whereas a free-form
layout is more widely used in fashion stores. Applying a free-form layout in a
supermarket may increase impulsiveness, but may also introduce discomfort
because people are unfamiliar with the layout. Follow-up research is required to
examine the generalizability of our findings.

Potential moderators of merchandise layout impacts on snack
choices

The number of products that consumers can choose on a single occasion
(a single product versus multiple products) is expected to bring a significant
impact on the healthiness of snack choice(s). The number of products that can
be chosen is likely associated with the conflict that consumers feel and the goal
that consumers pursue during making choice(s). When consumers choose a
single product, they likely feel more conflict than when they have the option to
choose multiple products. Moreover, the goal of enjoying indulgent snacks may
become salient when consumers can choose only one product, especially when
they are depleted from another choice task. In contrast, consumers may be able
to balance among health and enjoyment goals or to highlight health or
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enjoyment goals when given the chance to choose multiple products.
Up-to-date, there has been only one study that examines the healthiness of
choices when multiple products are chosen (dynamic choices of drinks; van der
Heide et al., 2016). That particular study showed that when choosing multiple
drinks, overweight shoppers tended to choose more healthy drinks at the
beginning of the choice task rather than at the end of the choice task. However,
this work did not examine how the choice is influenced by merchandise layout.
Further research on a single versus multiple products dynamic, especially in
relation to merchandise layout, is hence required to understand the impacts of
merchandise layout on consumers’ food choices.

In relation to the type of choice, the consumption of chosen products over time
is also intriguing. Specifically, future research is suggested to examine whether
consumers who buy more healthy products also consume them. This thesis
shows that consumers tend to buy more healthy products when choosing
multiple products. Many healthy products such as fruit and vegetables are
perishable in a short time period. If consumers change their mind when
choosing a product at the time of consumption (e.g., go for indulgent food
instead), buying more healthy food may also increase the food waste problem
(Parfitt et al., 2010). Consumer consumption after purchase is a promising
direction for future research to solve food waste issues that may occur.

In addition, the personal characteristic that should receive more attention in
future research is depletion sensitivity (Salmon, Adriaanse, de Vet, Fennis, &
de Ridder, 2014). Depletion sensitivity refers to the extent to which individuals
are sensitive to ego-depletion. In other words, it indicates the differences in
speed with which individual’'s self-control resources become depleted. This
moderator has been suggested and shown to insightfully predict the effect of
self-control depletion on food choices, especially indulgent choices, even better
than trait self-control (Salmon, Adriaanse, Fennis, de Vet, de Ridder, 2016;
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Salmon, Adriaanse, de Vet, et al., 2014). The studies have shown that individuals
who report high in depletion sensitivity perform worse in the subsequent
self-control task after the exertion of self-control in the first task. This effect has
been discovered on various subsequent tasks, including critical thinking in a lab
study (Salmon, Adriaanse, de Vet, et al., 2014), and on unhealthy snack purchases
in a field study (Salmon, Adriaanse, Fennis et al., 2016). Future research should
include depletion sensitivity when one wants to investigate the impacts of
merchandise layout on choices. This moderator may also help explain the
underlying process of merchandise layout and ego-depletion on choices.

6.5 Final conclusion

This thesis has established a first step to systematically disentangle the impacts
of the store’s spatial layout, especially store layout design and merchandise layout
on consumers’ expectations, patronage intention, and product choices. This
thesis shows that when designing the store layout, perceived orderliness should
receive the most attention because it brings positive expectations of shopping
efficiency, shopping enjoyment, store image and intention to visit the store.
Parallel and playful orientations should be employed to enhance perceived
orderliness, whereas the random orientation should be avoided. Apart from
these findings, impacts of store layout design on perceived complexity and
impacts of merchandise layout on snack choices require a more comprehensive
investigation. Our findings underpin opportunities and challenges for future
research on the spatial layout of physical stores.
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Summary

The spatial layout of a physical store can potentially be exploited as part of the
marketing tool box to communicate the store’s offered benefits to consumers.
In that sense spatial store layout operates like the package of a product (Bitner,
1992; Kotler, 1973) and can shape consumers’ purchasing choices. Designing an
attractive and efficient spatial layout to serve retailers’ purposes and reach
consumers’ expectations is a challenging task because knowledge about the
effects of layout designs is limited. In-depth understanding of the impacts of
spatial layout on consumer responses is required to help retailers build attractive
physical stores.

The purpose of this thesis is to provide empirical evidence for understanding
the impacts of store spatial layout on consumer responses to stores, especially
the impacts of store layout design and the merchandise layout. Two main
research questions are addressed: First, the thesis addresses How dogs store layout
design determine consumers’ intention to visit stores? Accordingly, the thesis investigates
consumers’ expectations and perceptions toward the stores as underlying
processes driving store layout design’s effects on intention to visit. Moreover,
the underlying processes under utilitarian and hedonic shopping motivations are
explored. Second, the thesis addresses How does the merchandise layout (location of
snacks in the store) shape consumers’ purchasing choices of healthy and indulgent snacks? The
role of self-control depletion as an underlying process and the role of consumers’
trait self-control as a moderator are explored.

The thesis shows that under limited knowledge about the store, consumers use
store layout design as a cue to base their expectations of shopping enjoyment,
shopping efficiency, and perceived store image on. These expectations
(especially expected shopping enjoyment and expected shopping efficiency)
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positively influence consumers’ intention to visit the store. Using a systematic
approach focusing on store layout design, we reveal the limitations of using the
more traditional typology that distinguishes between grid and free-form layouts.
Specifically, as free-form layouts can be constructed in many different ways, the
distinction is not very informative about consumers’ likely responses to grid
versus free-form layout. Rather than using this broad typology, we relate
concrete attributes (e.g., shelf length, shelf shape, and shelf orientation) with
consumers’ responses to the store layouts (Chapters 2 and 3). Moreover, both
qualitative (Chapter 2) and quantitative research (Chapter 3) manifest that
perceived orderliness and perceived complexity are potential abstract attributes
providing a better understanding of the impacts of store layout design on
consumers’ responses than either the typology of the grid and free-from layouts
or the concrete attributes of store layout design would do.

Orderliness of stores is the most impactful abstract attribute of store layout
design that retailers should target, because high orderly stores bring positive
consumer expectations of the stores and enhance intentions to visit. Consumers’
perceptions of store’s orderliness can mainly be influenced by shelf orientation.
The playful orientation (Chapter 3) and parallel orientation (Chapter 3) induce
high expectations of shopping efficiency, shopping enjoyment, perceived store
image and intention to visit. In contrast, a random orientation in which the
shelves are arranged in an asymmetric and less organized pattern should be
avoided (Chapters 2 and 3). Apart from the main impacts of shelf orientation,
this thesis cannot attain a golden formula describing how the concrete attributes
of store layout design (main and interaction effects) contribute to consumers’
perceptions of store complexity and orderliness.

Our findings suggest that shopping motivation moderates the impacts of store
layout design on intention to visit the store. The evidence shows that consumers

with a utilitarian shopping motivation prefer store layouts that enhance expected
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shopping efficiency and expected shopping enjoyment. Consumers with hedonic
shopping motivation prefer store layouts that provide high expected shopping
enjoyment (Chapter 2). Moreover, consumers with a hedonic motivation prefer
more complex layouts than those with a utilitarian motivation (Chapter 3).
However, it remains inconclusive whether shopping motivation moderates the
underlying process (indirect effects), the direct effects of store layout, or both.

In terms of merchandise layout, Chapter 5 examines the impacts of merchandise
layout and a possible underlying process (self-control depletion) on snack
choices. This chapter reveals the relationship between merchandise layout
(location of snacks) and self-control depletion measured by the impairment on
a subsequent self-control task. It is found that self-control impairment occurs
even after making a small number of choices in a day-to-day shopping reality.
This would seem to imply that placing snacks at the end likely leads to
self-control impairment because consumers would make more prior choices
before reaching that spot. However, Chapter 5 finds inconclusive effects of
merchandise layout (or self-control depletion) and inconclusive interactions
effects of merchandise layout and trait self-control on snack purchases in the
supermarket.

Overall, this thesis shows that the store’s spatial layout influences consumers’
cognitive response and intention to visit the store. However, the most preferable
store layout design may depend on consumers’ characteristics that are not
covered in this thesis. Moreover, the impacts of merchandise layout on food
choices seem to be overwhelmed by other factors such as food habits and goal
that people have for future consumption. Despite inconclusive results, this thesis
provides a direction for future research to further explore the impacts of store’s
spatial layout on consumers’ responses and product choices. Moreover, the
guideline of the use of a virtual store to investigate consumers’ in-store behaviors
can help researchers advance the research in this area.
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Appendixes

Appendixes
Appendix 2.1: Stinulus material used in Study 1, Chapter 2

Description of the store with a grid layout

Imagine that you are in a city where you have never been, and that you walk into
this drugstore. When you walk through the store, you notice that there is a
certain way where you go along, and that it is not easy to deviate from that. You
are guided through all the aisles. The drugstore has high, long shelves in the store
that are placed parallel to each other. Furthermore, the shelves are rectangular

and all the same.

Figure A-2.1: The store with a grid layout
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Description of the store with a free-form layout

Imagine that you are in a city where you have never been, and that you walk into
this drugstore. When you walk through the store, you notice that there is no
fixed route; it is easy to walk from shelf to shelf. The drugstore has different
types of shelves. On the walls you see high shelves, but in the middle of the store
are somewhat lower and shorter shelves positioned in various ways.
Furthermore, you also note that the shelves have different shapes. There are

rectangular but also round shelves.

Figure A-2.2: The store with a free-form layout
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Appendix 2.2 Items used to measure store image, Studies 1 and 2, Chapter 2

Subdimension

ltems

Merchandise 1. 1think that the products in this store are reliable.
quality 2. | think that the workmanship of the products in this store
is very high.
3. | have the feeling that the products in this store are of
good quality.
Merchandise 1. | have the feeling that the products in this store are
price expensive.
2. | think that the products in this store are more expensive
than in other stores.
Service quality 1. I have the feeling that employees in this store have the
knowledge to answer customers’ questions.
2. | think that when this store promises to do something by
a certain time, it will do so.
3. I think that employees in this store are never too busy to
respond to customer’s requests.
4. | think that when a customer has a problem, this store

shows a sincere interest in solving it.
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Appendix 2.3: Stimnlus material used in Study 2, Chapter 2

Description of the store with long shelves placed straight and parallel

Imagine that you are in a city where you have never been, and that you walk into
this drugstore. When you walk through the store, you notice that there is a certain
way where you go along, and that it is not easy to deviate from that. You are guided
through all the shelves. The drugstore has placed the shelves parallel to one another
and they are long. You are not able to cut across and skip shelves you do not want
to visit. You have to follow a fixed route through the store.

Description of the store with short shelves placed straight and parallel

Imagine that you are in a city where you have never been, and that you walk into
this drugstore. When you walk through the store, you notice that there is no fixed
route; it is possible to walk from shelf to shelf. The drugstore has placed the shelves
parallel to one another. The shelves are also short, so you can cut across and skip
aisles you do not want to visit. You can determine your own shopping path in this
store.

o A

Figure A-2.4: The store with short shelves placed straight and parallel
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Description of the store with long shelves placed in diverse angle

Imagine that you are in a city where you have never been, and that you walk into
this drugstore. When you walk through the store, you notice there is some sort of
fixed route; the aisles are long but not parallel to one another. The drugstore has
placed the shelves at an angle. Since the shelves are long, you cannot cut across and
skip parts of an aisle when you have entered that aisle.

Figure A-2.5: The store with long shelves placed in diverse angle

Description of the store with short shelves placed in diverse angle

Imagine that you are in a city where you have never been, and that you walk into
this drugstore. When you walk through the store, you notice there is no fixed route;
it is easy to walk from shelf to shelf. The drugstore has placed the shelves at an
angle; they are not parallel to one another. The shelves are also short, so you can
cut across and skip aisles you do not want to visit. You can determine your own

shopping path in this store.

Crore

Figure A-2.6: The store with short shelves placed in diverse angle
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Appendix 3.1: Example of the store layout design presented to participants,
Chapter 3

Figure A-3.1: Images of store layout design from a front view (top-left), a top view (top-
right), a back view (bottom-left) and a middle-aisle view (bottom-right)
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Appendix 4.1 Materials, Chapter 4

Name of
Material/ Company Catalog Number Comments/Description
Equipment

Virtual GreenDino http://www.greendino.nl/virtual- This software consists of editor,
Supermarket BV labs.html product library and consumer
Software interface.
Data Noldus http://www.noldus.com/human- This software records
Management Information behavior-research/products/the- observational data and
Software: Technology observer-xt facilitates the exportation of
Observer XT researcher-specified data sets

using filters

3D
SpaceNavigator

3Dconnexion

http://www.3dconnexion.eu/index.php?
id=26&redirect2=www.3dconnexion.eu

A 3D SpaceNavigator allows
participants to walk and make
turns in the virtual store. In
addition, it can be used by
participants to adjust their eye-
level during a shopping trip.

and Research

Research.htm

3D moddeling Blender https://www.blender.org/ In case 3D models need to be

software (e.g. Foundation / | http://www.autodesk.nl/products/3ds- made or adjusted 3D modeling

Blender or 3DS | Autodesk max/overview software is needed. Many

Max) objects can be found online
under different licencing
agreements.

Contract Wageningen | http://www.wur.nl/en/Expertise- The socio-economic research

Reseach Univeristy Services/Research-Institutes/Economic- | institute (Wageningen

Economic Research) with
experience in conducting the
consumer research with the
virtual store.
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Appendix 4.2; Instruction on how to maneuver in the virtual store, Chapter 4

Before visiting the “real” virtual store for your shopping task, we would like to introduce
the virtual store program to you through a training shop.

You will therefore receive 1) an instruction on how to control and maneuver in the virtual
store (this page), and 2) an instruction for the practice session (on a separate sheet). The
training shop in the practice session is almost empty because it is only made with the
intention to introduce you to the program.

Navigation instructions

Walking through the supermarket

Walking can be done by using the '3D SpaceNavigator' and the mouse. The 3D
SpaceNavigator works similarly to a joystick, which you can move in any direction.

Changing the level of your eye view

By pressing down or pulling up the 3D SpaceNavigator, you can change the level of your
eye view. There are three levels (i.e., high (an average eye level of the Dutch population),
middle and low level) of eye view where you can look at the products.

Viewing and selecting the product

You can select the product to see its details and purchase it by using the mouse to move the
red-circle-visor to the product you are interested in. Then double-click on the product (by
left mouse button) to view it closer. To do this you must stand near the product.

After the product is shown, you can use the mouse to rotate the object (3D products only)
and the scroll wheel to zoom in or zoom out. You can decide (at the bottom of the pop-up
window) to buy or to return the product. By pressing the + and / or — button, you can
indicate the number of products you want to buy.

Choosing the walking direction

When you approach an intersection, you will see arrows on the screen. The arrows point to
a specific direction that you can take.

You can select your walking direction by moving the mouse to a specific arrow (green arrow
= active direction, red arrow = inactive direction) and left-mouse-clicking on the green
arrow pointing to your desired direction. After selecting the direction, you can use the 3D
SpaceNavigator to continue walking.
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Appendix 4.3: Instruction of the practice session, Chapter 4

Practice Session
1. Start the program by clicking on 'start' with the left mouse button.
2. Walk to the end of the aisle by using the 3D SpaceNavigator.

3. Press down the 3D SpaceNavigator to obtain a better view of the Olive oil (see Figure
A-4.1). Turn the 3D SpaceNavigator so that you see the olive oil shelf in front of you.

Figure A-4.1: Olive oil
4. Pull the 3D SpaceNavigator up to go back to the normal eye view.
5. Walk to the back of the store, where you see bottles of wine on the shelf.

6. Use the mouse to select the right arrow in order to turn to the wine shelf (when arrows
appear on screen (see Figure A-4.2), you must first select an arrow by pressing the left
mouse button before you can move again).

Figure A-4.2: Arrow at an intersection
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7. Walk to the wine shelf using the 3D SpaceNavigator.

8. Use the mouse to move the red-circle-visor on one of the wines. Practice with the +
and - buttons to select the quantity and press either "Return™ to return the wine, or
press 'Buy' to make a purchase (see Figure A-4.3).

Figure A-4.3: Pop-up window to show selected product

9. Press “F1” to check your shopping basket and click “Close” to close it.

10. After you have bought all the products you want, press “Esc” to exit the store.

Now call the researcher to bring you to the next part of the study.
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Appendix 4.4; Instruction for the task to manipulate the shopping motivation,
Chapter 4

A: hedonic motivation

“You have now been able to practice in the virtual supermarket. Before getting
started with the actual task, we want to ask you to read the next text and describe
a situation.

Can you remember the last time you were shopping with a relaxed feeling? You were not in a
hurry and not specifically looking for something. You were browsing at ease and open to new
experiences.

Can you describe this situation? What type of store was this? What did you see in this store?
How did you feel? Which emotions did you have? Please try to describe the situation in as much
detail as possible.”

B: utilitarian motivation

“You have now been able to practice in the virtual supermarket. Before getting
started with the actual task, we want to ask you to read the next text and describe
a situation.

Can you remember the last time you were shopping with something specific in mind? You had
a clear shopping goal and were trying to finish shopping as fast as possible. Y ou were for instance
busy or tired and not willing to spend time browsing around.

Can you describe this situation? What type of store was this? What did you see in this store?
How did you feel? Which emotions did you have? Please try to describe the situation in as much
detail as possible.”
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Appendix 4.5: nstruction for the shopping task and the shopping list used in the
main test, Chapter 4

This instruction consists of two parts: a situation in which you will do grocery
shopping and a list of needed supplies. After reading both parts you can start
doing the groceries in the virtual supermarket.

A: Instruction of a shopping task with a hedonic motivation:

The instruction below describes the situation in which you enter the virtual store.
Please read it carefully and try to imagine yourself shopping in this situation.

You are going to shop for dinner, additionally you want to buy some other
products. You are having a wonderful day and are looking forward to doing
grocery shopping. You have time to browse around. You are open for
experiencing new and nice things.

B: Instruction of a shopping task with a utilitarian motivation:.

The instruction below describes the situation in which you enter the virtual store.
Please read it carefully and try to imagine yourself shopping in this situation.

You have to do grocery shopping for dinner, additionally you need some other
groceries. You have had a busy day and are not looking forward to going for
groceries. Sadly, you have to because now is the last chance to go grocery
shopping today. You have a clear goal and you want to shop as functional and
efficiently as possible.

Note: Participant should be assigned and read only one of the shopping
motivation situations.
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Shopping list

You have made a list for your grocery shopping:

1 Bag of potato crisps

1 Pack of biscuits

1 Type of (sweet & nonperishable) spreads
1 Pack of tea

Meal (for 2 persons):

KL

1 Dessert

1 Type of meat / fish / meat substitute
1 Sauce

Vegetables for this meal

O O OO

Yy Fruit for the whole week (as many as you think you will need)
You can start your visit to the virtual store by calling the researcher.

When you're done shopping in the store, you can press ESC, and you can call one
of the researchers for the last part of this study, a questionnaire.
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