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Abstract
In recent years, the focus on point-of-purchase (P-O-P) marketing by marketers has
increased to improve consumer attention and stimulate sales. Additionally there has
been a rise in self-service technologies (SSTs). The objective of this master thesis
was therefore to examine consumers’ use of multiprocessing SSTs and their
attention to store offers and discounts, a form of P-O-P marketing, on the basis of
the theory of limited processing capacity. In this study, a sample of supermarket
shoppers in the Netherlands evaluated their shopping experience post-shopping.
Using their surveys and sales receipts as input for multiple regression analysis, this
study shows that compared to non-app users, app-users are significantly more
distracted when receiving a large amount of notifications. Contrary to what was
expected, however, this distraction from multiprocessing SSTs has a positive effect
on attention to store offers and discounts. This indicates that more distraction leads
to more attention. Replicating earlier findings, attention to store offers and discounts,
in turn, has a positive effect on unplanned purchases and an indirect effect on the
amount of money spent. To fully understand the effect of multiprocessing SSTs on
attention this study suggests that further research should be conducted, preferably
with eye scanners, where the amount and origins of notifications are also logged.
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1. Introduction
In the past decades the in-store environment has become more and more important
as it became known that the majority of consumer decisions are made while
shopping. These decisions are mainly influenced by in-store stimuli (Clement, 2007;
Clement, Aastrup & Forsberg, 2014). Therefore a lot of research has been
performed to seek out how store owners can improve their in-store stimuli to get
consumers to buy more and spend more time in store. For example, one study found
that supplemental display lighting has consumers picking up and touching more
items and also has consumers spending more time at an aisle (Summers & Hebert,
2001). Furthermore, effective aisle and display management strategies have been
found to stimulate demand (Bezawada, Balachander, Kannan and Shankar, 2009).
For example, products in the center aisle receive much less face time than end of
aisle displays due to consumer walking patterns (Larson, Bradlow & Fader, 2005)
and aisles with smaller numbers of stock keeping units (SKUs) with a corresponding
greater quantity per item conveys a lower price image than the reverse (Smith &
Burns, 1996).
In order for in-store stimuli to have effect, they must capture attention (Inman, Winer
& Ferraro, 2009). Attention can be defined as taking notice of something (Cambridge
Academic Content Dictionary, 2018) and this is an important step for consumers in
making choices. Consumers have a limited processing capacity and cannot process
all available information to them. Hence, the information of which they take notice
can have a major impact on choice (Bettman, Luce & Payne, 1998).
Self-service technologies (SSTs) are “technological interfaces that enable customers
to produce a service independent of direct service employee involvement” (Wang,
Harris & Patterson, 2010, p. 54) and might influence attention. There are several
different types of SSTs that consumers can use while shopping.
These include, among others, self-service counters, self-scanners, loyalty cards and
store-specific apps. However, not all of these technologies may have the same
impact on attention as they involve different kinds of processing. Ordinarily, a
process involves certain sequences of actions that follow each other naturally. In
contrast, multiprocessing involves actions that run parallel to each other (Lampson,
1968). Using this multiprocessing criterion, SSTs can be divided into two groups.
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The first group includes technologies that require consumers’ singular attention and
are only used at one point during the shopping experience, in other words
sequentially. This group includes loyalty cards, which are only used at the register,
and self-service counters, for example a fresh fruit counter. The second group
includes the technologies that are used almost continuously during the shopping
experience, in other words, parallel to shopping, like self-scanners and store-specific
apps that run on smartphones. This second group is of particular interest as they
require consumers to process multiple activities at the same time and will therefore
be the center of this study. From now on this second group will be called:
multiprocessing SSTs.
The aim of this research is to examine how consumers’ use of multiprocessing selfservice technology influences attention on the store environment. Previous research
has looked at activities that consumers’ execute while shopping that increase or
decrease attention to in-store stimuli like usage of shopping lists, shopping
frequency, amount of time spent (Inman et al., 2009), time pressure (Pieters &
Warlop, 1999), size of the shopping trip (Nordfalt, 2009) and more, but the effect of
consumers’ use of multiprocessing self-service technologies on attention while
shopping has been under researched. Instead, most research regarding the effects
of technology, in particular of SSTs, on consumers is focused on adoption and
consumer attitudes towards the technology or to what attributes create positive
attitudes (Dabholkar & Bagozzi, 2002; Curran, Meuter & Surprenant, 2003). For
example, one study researched the effect of in-store mapping applications on
consumers’ attitudes for different value-delivering attributes (Ertekin & Pelton, 2015)
and another focused on how introducing self-service technologies influence
consumer attitudes regarding the relationship with providers (Nijssen, Schepers &
Belanche, 2016). One study also looked at the effect of self-service technologies on
other outcomes apart from consumer attitudes (Weijters, Falk & Schillewaert, 2007),
but the effect of multiprocessing SSTs on attention has not been included thus far.
However, it is distinctly possible that technology use can divert attention. For
example, some studies found that the use of cell-phones has a negative effect on
driving because it distracts the driver from paying attention to the environment
(Rakauskas, Gugerty & Ward, 2004; Charlton, 2008; Nasar, Hecht & Wener, 2008).
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Additionally, one very recent study from Grewal, Ahlbom, Beitelspacher, Noble and
Nordfält (2018), found that mobile phone use during shopping can distract
consumers leading to more purchases. Therefore, multiprocessing SSTs may very
well divert attention, especially when they are in active use.
While there has been little research on the impact of multiprocessing SSTs use on
attention it is particularly important because the amount of different self-service
technologies is continuing to rise. Retailers continuously develop new SSTs to
improve productivity, reduce costs (Weijters et al., 2007) and limit the amount of
employees needed (Pratibha, Dabholkar, Bobbit & Lee, 2003). The rise of
smartphone use in everyday life, and thus the potential for store-specific apps, helps
this trend of developing new SSTs along.
An example of these new SSTs is the mobile application of the Bijenkorf store (“De
Bijenkorf App”, 2018). With this app customers can scan items in the store to see
stock availability, or order an item online in a different color. The same is true for the
self-service apps of Mango, Esprit and HEMA to name a few. Another example is the
app for the Swedish home furnishing business IKEA, where you can scan an item to
see where it is located in the self-service warehouse and add it to your shopping list
while you look around for inspiration or make your shopping list at home and go
straight to the self-service warehouse (“IKEA Apps”, 2018). Supermarkets, like Albert
Heijn and Jumbo, often have even added more than one self-service technology for
consumers to use like the aforementioned mobile application for shopping lists, selfscanners, loyalty cards and self-service counters. For self-service technologies like
apps, other applications not integral to the shopping experience may make their
presence known by notifications and attract consumer attention. This makes
studying consumer attention while consumers use multiprocessing SSTs even more
important.
In particular, the effects of the use of multiprocessing SSTs on attention to the visual
stimuli store offers and discounts are of interest. This is because previous research
found that in-store displays and promotions draw more attention and increase the
likelihood of unplanned purchases (Inman, et al., 2009; Heilman, Nakamoto & Rao,
2002; Otterbring, Wästlund, Gustafsson & Shams 2014). In-store promotions can
also improve brand evaluations (Chandon, Hutchinson, Bradlow & Young, 2009).
7

Hence, in-store promotions like offers and discounts could be seen as an
indispensable tool for marketers. However, if the use of multiprocessing SSTs
distracts from in-store promotions, marketers may want to focus their marketing
efforts elsewhere.
By examining the impact of multiprocessing SSTs use on attention this paper makes
the following contributions to the literature. First, it adds to point-of-purchase (P-O-P)
marketing/advertising literature by considering the impact of self-service technology
on the effect of in-store advertising. Second, it extends literature on self-service
technology by examining the impact of SSTs beyond adoption and consumer
attitudes by instead focusing on attention as an outcome. Third it combines work on
P-O-P marketing and SSTs as attention is a central concept in P-O-P marketing and
the SST indirectly affects P-O-P marketing results through attention.

2. Theoretical background
The role of attention in P-O-P marketing. In the last years, there has been an
increased focus by marketers on point-of-purchase (P-O-P) marketing, also
described as in-store marketing (Chandon et al., 2009). In P-O-P marketing, the
point of purchase is seen not just a distribution channel but also as an advertising
medium. The point of purchase has a great effect on sales as P-O-P ads have a
greater opportunity to increase sales compared to newspaper advertising (Wilkinson,
Mason & Paksoy, 1982). Moreover, product salience, the extent to which a product
visually stands out from among others, is for two-thirds due to in-store marketing as
found by an eye-tracking study (van der Lans, Pieters & Wedel, 2008) and product
salience, in turn, is a good indicator for sales. This is because, if consumers do not
discover the product on the shelf, the decision process cannot even start (Clement,
Kristensen & Grønhaug, 2012).
In the same line, when products receive visual attention, they are more likely to be
chosen. Since, when consumers look at a product, they tend to like it more with each
passing glance, shaping preference for an option (Atalay, Bodur & Rasolofoarison,
2012). Therefore gaining in-store attention can help drive sales. Chandon et al.
(2009) even go so far as to define in-store factors as aspects that cannot influence
consumers without visual attention (p.3). This is in line with Inman et al. (2009) who
state that in-store stimuli require the shoppers’ attention to have any impact (p.20).
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Therefore the increased focus on P-O-P marketing is justified. For this reason,
researchers have studied factors that can increase P-O-P marketing success and
grab consumers’ attention. For example, Caballero and Solomon (1984) studied the
effects of model attractiveness in point-of-purchase advertising displays on sales
response. They did not find a decisive conclusion, but it seemed that a human model
in P-O-P displays may increase a products’ appeal. In another study, Heilman et al.
(2002), found that in-store surprise coupons increase the number and dollar value of
unplanned purchases made on that particular shopping trip due to a psychological
income effect and an elevated mood state as a result of the coupon. Furthermore,
Hendrickson and Ailawadi’s (2014) findings indicated that in-store signs should not
convey a lot of text. Shoppers are in the store to shop, not to look at signs so
marketers have to make signs that can be read in one second. Another finding from
this study was that consumers only engage with an in-store ad, if it is immediately
actionable. So the product advertised should be right there with the sign.
Additionally, according to an eye-tracking study, signs without price elicit higher
likelihood to buy than signs that provide a price (Huddleston, Behe, Minahan &
Fernandez, 2014). The retailers choice of product to promote also has an impact on
the effect of P-O-P marketing. Curhan (1974) found that the sales of some fruits and
vegetables were impacted less by in-store promotional activities than others.
Chevalier (1975) gave a possible explanation for that, namely that sales of product
groups that are in the mature phase of their life cycle are largely increased when the
product is presented at an end of an aisle display, more so than products that are
still in the growing phase. These are only a few examples of studies that have been
conducted in the extensive field of P-O-P marketing.
A concept related to P-O-P marketing is atmospherics. Atmospherics refer to “the
effort to design buying environments to produce specific emotional effects in the
buyer that enhance his purchase probability” (Kotler, 1973, p.50). Atmospherics, just
like P-O-P marketing, are geared to influence sales through attention. It can
influence the attention of consumers through the use of colors, sounds, sights,
smells, touch and movements (Soars, 2009). To give a few examples, Areni and Kim
(1994), found that brighter lighting influenced consumers to examine and handle
more merchandise in a wine store, Sharma and Stafford (2000) concluded that an
increased number of retail salespeople significantly affect customers’ buying
9

intentions in “discount ambience” stores and Foster and McLelland (2015)
established that brand dictated themes of atmospheric elements increases shopping
enjoyment, positive brand attitudes and brand loyalty. Furthermore, Andersson,
Kristensson, Wästlund and Gustafsson (2012) findings indicate that in-store music
also affects consumer behavior significantly, but that the type of store and gender
influences both the strength and the direction of the effect.
For this study, the focus lies on P-O-P marketing as P-O-P marketing efforts, like
store offers and discounts, can have a direct influence on sales (Inman, et al., 2009;
Heilman et al., 2002; Otterbring et al., 2014), while atmospherics, in definition,
moderate consumer behavior. Also, P-O-P marketing often requires large
investments from retailers as well as product manufacturers and it is therefore good
to know the impact of multiprocessing SSTs on attention. If Multiprocessing SSTs
take attention away from P-O-P marketing, marketers may want to shift their budgets
to other marketing opportunities. The next section will discuss the conceptual
framework used in this paper.

3. Conceptual Framework
This paper builds on the theory of consumers’ limited processing resources to
construct a conceptual model (Norman & Bobrow, 1975). The general principle of
this theory is that processing resources for any system are limited. When multiple
processes compete for the same resources a deterioration of performance can be
expected. Seeing attention as a resource, the total amount of attention which can be
deployed at any time is limited (Kahneman, 1973). When multiple activities,
processes or objects fight for attention, attention for any single activity may
deteriorate. Consumers simply cannot process all available information in a
particular situation (Bettman et al., 1998). What consumers do pay attention to is
influenced by both top-down factors, like traits and states of the consumer, and
bottom-up factors, which include the characteristics of a visual marketing stimulus
(Wedel & Pieters, 2008). Bottom-up factors mostly influence attention involuntary as
objects “pop out” due to color, edges, luminance, shapes, sizes, etc., while traits and
states of the consumer influence processing by selectively suppressing or enhancing
visual features of what is around the consumer (Wedel & Pieters, 2008). In this study
the interest mostly lies in the bottom-up factors which include the visual marketing
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stimuli and multiprocessing SSTs, but also in top-down factors that might influence
the effect of bottom-up factors, like experience and perceived control.
Following the theory of limited processing resources, both multiprocessing SSTs and
P-O-P advertisements compete for consumers’ attention. The extent to which
consumers allocate attention to store offers and discounts hereby reveals the
effectiveness of ads (MacInnis, Moorman & Jaworski, 1991), but also how much
attention is taken up by multiprocessing SSTs. The next section discusses how
consumers’ use of technology may influence attention on store offers and discounts.
Figure 1 summarizes the conceptual model.

Technology
Readiness

H3(+)

Perceived
Control

Experience

H2(-)

Consumers use
of
Multiprocessing
SSTs

H4(+)

Attention to store
offers and
discounts
(P-O-P marketing)

H1(-)

H5(+)

Money spent

Figure 1: Conceptual Model

4. Hypotheses
Multitasking involves performing two or more tasks at the same time where each
task has its own set of stimuli and responses (Atalay, Bodur & Bressoud, 2017). The
mental resources that people can divide over the different tasks are limited which
can influence attention on particular tasks and, as a result, task performance. For
example, when students are instant messaging while reading a passage, they take
longer to read it and do not comprehend it as good compared to students who focus
solely on the passage (Bowman, Levine, Waite & Grendon, 2009). Similarly,
engaging in conversation, either by mobile phone or without, can interfere with visual
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attention skills and thereby reduce driving capability (Golden, Golden & Schneider,
2003). This negative impact of multitasking on task performance is due to limited
processing capacity (Atalay et al., 2017; Chinchanachokchai, Duff & Sar, 2015). The
human mind can handle only so much demand on the perceptual system at the
same time. Therefore attention is scattered over the different tasks. Meaning that
less attention is paid to a single task.
Consumers who use multiprocessing SSTs while shopping are multitasking. On the
one hand they have to pay attention to the technology and on the other hand they
have to pay attention to the in-store environment to find what they need. Accordingly,
it is expected that consumers pay less attention to visual stimuli like store offers and
discounts when they make use of multiprocessing SSTs while shopping. Therefore:
H1: Consumers’ use of multiprocessing SSTs negatively influences attention to store
offers and discounts.
Attention is an integral requirement for learning. Establishing new knowledge,
memory and skills is largely an effect of attended processing (Schmidt, 2012;
Mackintosh, 1975). Indeed, learning new tasks and gaining and retaining knowledge
goes faster and better when someone pays attention. The attentional requirements
placed upon a person are high when the task is new and unlearned, but recede over
time as the person learns the new task and the knowledge is internalized (Nissen &
Bullemer, 1987).
When people get familiar with the new task and the knowledge is internalized, the
need to devote attention to the task is reduced, because the knowledge and skills
acquired can be processed without conscious effort. This allows attention to be
directed elsewhere (Sweller, 1994). Familiar tasks at which consumers have gained
experience are therefore less taxing on the amount of attentional resources
available. Consequently, when consumers have gained experience with the
technology they use while shopping, using this technology takes up less mental
resources, leaving more attention available to direct at store offers and discounts.
Therefore it is hypothesized that:
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H2: Consumers’ experience with multiprocessing SSTs weakens the negative
influence of consumers’ use of multiprocessing SSTs on attention to store offers and
discounts.
Technology readiness refers to “people’s propensity to embrace and use new
technologies for accomplishing goals in home life and at work” (Parasuraman, 2000,
p. 308). When people are not ready for a new technology they may perceive feelings
of discomfort and insecurity while using it (Lin, Shih & Sher, 2007). Discomfort, in
turn, can be described as a feeling of being overwhelmed by technology and a lack
of perceived control (Liljander, Gillberg, Gummerus and Van Riel, 2006; Lin &
Chang, 2011). This lack of perceived control presents a feeling of helplessness
(Rothbaum, Weisz & Snyder, 1982) and may be a source of anxiety or stress
(Curran et al., 2003).
On the other hand, when consumers do experience perceived control, this perceived
control can mediate emotional and behavioral responses, exerting a positive effect
on the consumers’ physical and psychological well-being (Hui & Bateson, 1991).
Perceived control in turn can lead to cognitive absorption, which can be defined as a
deep state of involvement (Agarwal & Karahanna, 2000). This cognitive absorption is
exhibited through, among others, focused immersion. Meaning that, perceived
control can lead to consumers’ immersion in the respective technology focusing their
attentional resources on the SST instead of other stimuli around them like attention
to store offers and discounts.
Following this, it can be reasoned that consumers who are ready for technology
perceive more control. This perceived control, in turn, leads to absorption and more
attention to the multiprocessing SST instead of attention to store offers and
discounts. Consequently it is hypothesized that:
H3: Technology readiness positively influences perceived control
H4: Perceived control strengthens the negative influence of consumers’ use of
technology on Attention to store offers and discounts.
As explained before, products that receive visual attention are more likely to be
chosen. Preferences are shaped when consumers look at the products (Atalay, et
13

al., 2012). Advertisements therefore lead to behavioral outcomes through their effect
on consumer attention, improving sales for the advertised product (Zhang, Wedel &
Pieters, 2009). It is expected that this leads to an increased amount of money spent
by consumers, because consumers often have slack in their mental budgets when
shopping and this slack can be spent on promotions (Stilley, Inman & Wakefield,
2010b). Hereby the remaining in-store slack influences the amount of money spent
(Hui, Huang, Suher & Inman, 2013).
How consumers’ in-store budgetary slack is spent depends on whether the
consumer planned to buy the product or not. Promotions on planned items often lead
to stockpiling while promotions on unplanned items may trigger affective reactions,
as well as need recognitions, when paid attention to (Stilley, Inman & Wakefield,
2010a). These unplanned purchases, as well as stockpiling behavior, are likely to
increase the amount of money spent in the store at that particular visit as consumers
maximize their budget by filling in the slack.
Therefore it is probable that consumers’ attention to store offers and discounts
increases the amount of money spent by consumers during their shopping trip.
H5: Attention to store offers and discounts positively influences the amount of money
spent

5. Methodology
5.1.

Research setting and data collection

The conceptual model is tested using a sample of supermarket shoppers in the
Netherlands. The focus is on supermarket shoppers as almost everyone has to shop
for groceries and it is a relatively routine shopping experience (Thomas & Garland,
1993). Another important argument for focusing on the supermarket is that a lot of
research on P-O-P marketing is dedicated to supermarket shopping. This makes the
supermarket a relevant setting. Moreover, many supermarkets have already
introduced multiprocessing SSTs like self-scanners as well as apps to help people
shop, which allows research on multiprocessing SSTs.
Taking a closer look at the multiprocessing SSTs in the supermarket, self-scanners
allow consumers to scan their groceries and pay, thereby bypassing the traditional
check-out with a cashier. An example of a self-scanner can be found in figure 2. In a
14

shopping list app consumers can make a grocery list, listing everything they want or
need to buy at their next visit. Some stores, like Albert Heijn, added additional
functionality to this app by adding a sorting function that sorts the list according to
walking route through the store. An example of this can be found in figure 3.
Additionally, shopping list apps can feature promotions. An example of such a
promotion can be found in figure 4.

Figure 2: Self-Scanner Jumbo Supermarket

Figure 4: Advertisement in Shopping List App Albert
Heijn

Figure 3: Grocery List Shopping List App Albert Heijn
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For the data collection, students from the course Buying Behavior and Innovation at
the University of Technology Eindhoven were instructed to gather data of friends and
family through paper-and-pencil surveys during a period of 12 days. The survey was
conducted in the Dutch language to ensure respondents’ full understanding of the
questions asked. A translation of the questionnaire items can be found in Appendix
A. Also, to facilitate truthful responses, anonymity and confidentiality was promised
to respondents. Each group of five students was asked to find ten respondents. A
total of 52 student groups should therefore deliver 520 respondents.
In total 521 respondents were gathered by the students. Several steps were used for
cleaning the data. First, the answers on the store manipulation question were
checked (“Did you just finish grocery shopping in the supermarket where you usually
shop?”). Respondents who answered that they did their shopping at a different
supermarket than usual were excluded from further analysis, as opposed to
respondents that did their shopping at their usual supermarket or at a different
branch of their usual supermarket. This was to eliminate possible brand influences
on the results. Second, respondents answering questions about the perceived
usefulness and ease of use of an app, who indicated they did not use said app, were
omitted because of reliability concerns. This left 361 usable responses, which is a
total of 69.3%. Finally, reverse scaled questions were recoded and relevant dummy
variables created.
Of the 361 respondents 175 respondents were male. This attributes to 48.6%
making the data fairly evenly distributed among the two genders. The mean age of
the respondents was 35.7 years (SD=16.4) and the amount of money spent on
groceries averaged 31.63 euros (SD=29.6)
5.2.

Measurement

In the survey, existing literature was used to operationalize the latent constructs with
multi-item scales. Items were measured on a 5-point Likert scale (1=”strongly
disagree” and 5=”strongly agree”), unless indicated otherwise. Table 1 provides an
overview of the measures of the study’s latent constructs.
Attention to store offers and discounts was measured with a self-report scale with
four items adapted from Geisler, Zinkhan and Richard (2006), Perceived Control was
measured with a 4-item scale adapted from Koufaris (2002) and Technology
16

Readiness was measured with a 4-item scale from Liljander et al. (2006). Liljander et
al. (2006) tested a shortened version the Technology Readiness Index (TRI) of
Parasuraman (2000) and found that, of the four technology readiness dimensions,
only Optimism and Innovativeness were reliable as unique dimensions. For this
survey, Innovativeness was the dimension chosen to test technology readiness as
innovativeness is defined as “the tendency to be a technological pioneer” and “the
willingness of an individual to try out any new information technology” (p.179) which
gives a good indication of whether a consumer is ready for multiprocessing SSTs.
Table 1: Constructs, items and measurement model

Factor Loading
Constructs
Attention to store offers and discounts (α=0.89)
During the shopping trip I watched for promotions and discounts
0.89
During the shopping trip I have seen many store offers and
0.85
discounts
I paid attention to products that were on offer
0.89
At holding my attention, store offers and discounts were effective.
0.85
Technology Readiness (α=0.83)
In general, I am among the first in my circle of friends to acquire
new technology when it appears
Other people come to me for advice on new technologies
I can usually figure out new high-tech products and services
without help from others
Perceived Control (α=0.78)
During my visit to the supermarket..
...I felt in control
...I felt ill at ease (R)
...I felt calm
...I felt frustrated (R)
Notes: R= reverse scaled, α=Cronbach’s alpha/reliability

0.87
0.90
0.82

0.83
0.71
0.75
0.79

Furthermore, consumers’ experience with multiprocessing SSTs, specifically storespecific shopping list apps, was tested using a question where respondents had to
indicate their previous use of the app. Consumers also had to indicate which
shopping tools they used during their shopping trip measuring their use of
multiprocessing SSTs as well as shopping tools like shopping baskets, trolleys and
paper-and-pencil shopping lists. A dummy variable was created for multiprocessing
SSTs with “1” indicating that the consumers used either a self-scanner or an app or a
combination of the two and “0” indicating that consumers did not use either
17

technology. Self-scanners and apps were measured together to measure the effect
of multiprocessing SSTs in general. Next to that, the student groups were instructed
to ask half of their respondents to use an app and the other half to not use an app.
This was not done for self-scanners. Therefore only 10.8% of the consumers used a
self-scanner. This created additional incentive of measuring self-scanner and apps
with one dummy variable creating more evenly distributed groups (67% percent used
a multiprocessing SST). Furthermore, money spent was measured by checking a
second data source, namely consumers’ receipts, to find out how much consumers
spent during their shopping trip.
To allow for correct model estimation several control variables were added. These
control variables included age, gender, time in store, and whether the shopper had
company or not. According to Kohijoki and Marjanen (2013), shopping orientation
may differ across different ages. This is supported by Parment (2013). According to
him, different generations value varying aspects of the shopping experience. Also,
according to Grewal et al. (2018), attention to a given task is related to working
memory which is susceptible to aging processes. Therefore there may be differences
among different ages of consumers. Gender was accounted for as, according to
Schmitt, Leclerc and Dubé-Rioux (1988), there may be differences in the way males
or females process and evaluate information. Moreover, shopping remains a
gendered activity, which women tend to enjoy more than men (Dholakia, 1999;
Fisher & Arnold, 1994). Time in store was added as a control variable because the
results of Inman et al. (2009) indicated that limiting the time spent in store limits
exposure to in-store stimuli and, consequently, the extent to which in-store stimuli
can generate an effective response. Finally, companions may affect behaviors and
evaluations of advertisements as they influence each other’s attitudes and
enjoyment of shopping experience (Mangleburg, Doney & Bristol, 2004; Borges,
Chebat & Babin, 2010). Companions are also found to influence time spent, money
spent and satisfaction (Hart & Dale, 2014). Therefore these control variables were
added to account for these influences.
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5.3.

Analyses

The data was analyzed in two stages. First, a factor analysis was conducted using
principle component analysis in SPSS with Varimax rotation for better model
interpretation (Results are reported in appendix B). Executing the factor analysis,
first the uniquenesses were checked (See table 13 in Appendix B). Uniquenesses
represent the proportion of the variance of each variable not explained by the model.
The rule of thumb states that all variables that have a uniqueness higher than 0.8
should be removed. However, all individual items have a uniqueness score far below
0.8. Additionally, all individual items loaded significantly on their respective construct
(factor scores >0.50) and very low on the other constructs (See table 14 in Appendix
B).
Furthermore the reliability of the constructs was checked by looking at the value of
Cronbach’s alpha. The closer the Cronbach’s alpha score is to 1, the higher the
reliability. Santos (1999) suggests the value 0.70 for Cronbach’s alpha to be the
threshold for acceptable reliability. All the constructs in table 1 score above this
threshold indicating that the used scales are reliable. The factor loadings were then
used to construct factor scores for the latent variables that are used in subsequent
analysis.
The second stage included multiple regression techniques. Hypotheses were tested
using Hayes’ PROCESS tool in SPSS (Hayes, 2017). According to Schepers and
Nijssen (2018), Hayes’ software is specifically designed to handle conditional
process models and allows multiple moderators to operate in the same model
calculation. The software can hereby identify the particular regions along the
continuum of a moderator where the effect of X on Y is significant and where it is not.
The conceptual model takes the form of the following set of linear equations:
𝐴𝑇𝑇𝑖 = 𝛼𝐴𝑇𝑇 + 𝛽1 𝑀𝑆𝑆𝑇𝑖 + 𝛽2 𝐸𝑋𝑃𝑖 + 𝛽3 𝑃𝐶𝑖 + 𝛽4 𝐴𝐺𝐸𝑖 + 𝛽5 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛽6 𝑇𝑆𝑖 + 𝛽7 𝐶𝑂𝑀𝑖
+ 𝛽8 𝑀𝑆𝑆𝑇𝑖 𝐸𝑋𝑃𝑖 +𝛽9 𝑀𝑆𝑆𝑇𝑖 𝑃𝐶𝑖 + 𝜀𝑖
𝑃𝐶𝑖 = 𝛼𝑃𝐶 + 𝛾1 𝑇𝑅𝐼𝑖 + 𝛾2 𝐴𝐺𝐸𝑖 + 𝛾3 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛾4 𝑇𝑆𝑖 + 𝛾5 𝐶𝑂𝑀𝑖 + 𝜀𝑖
𝑀𝑜𝑛𝑒𝑦𝑆𝑝𝑒𝑛𝑡𝑖 = 𝛼𝑀𝑜𝑛𝑒𝑦𝑆𝑝𝑒𝑛𝑡 + 𝛿1 𝐴𝑇𝑇𝑖 + 𝛿2 𝐴𝐺𝐸𝑖 + 𝛿3 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛿4 𝑇𝑆𝑖 + 𝛿5 𝐶𝑂𝑀𝑖 + 𝜀𝑖
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ATT denotes attention to store offers and discounts, MSST denotes the use of
multiprocessing SSTs, PC denotes perceived control, TRI denotes the technology
readiness dimension innovativeness, AGE denotes the respondent’s age, GENDER
denotes the gender of the respondent, TS denotes the time spent in the
supermarket, COM denotes with how many people the respondent went shopping,
and MoneySpent denotes the amount of euros the respondent spent on the
shopping trip. Of the coefficients, i’s denote the particular respondent, β’s, γ’s and δ’s
indicate the estimated effects of dependent and control variables, α’s indicate the
intercepts and the ε’s represent the error term.
5.4.

Results

First, the linearity assumption of multiple regression was tested by checking the
added variable plots. Since there was no indication of skewedness or clear evidence
to include a quadratic term, the linearity assumption holds. Secondly, the model was
estimated using PROCESS template number two, where control variables were
added as covariates and products mean-centered. Tables 2, 3 and 4 report the
results of the regression analysis of the conceptual model.
The model explains 7.3 percent of the variance in attention to store offers and
discounts. In contrast, a model that consisted of only the control variables explained
only 3.6 percent. However, the parameter of multiprocessing SSTs is not significant
(p-value 0.345). Therefore it cannot be concluded that there is a difference in mean
of attention to store offers and discounts between consumers who do use
multiprocessing SSTs and those who do not, conditional on the other variables in the
model. Thus, there is no support for H1. The same applies for the moderators
experience and perceived control. The interaction effects are not significant giving no
support for H2 and H4.
The results of the control variables show that of the control variables only the time in
store is significantly related to attention to store offers and discounts (p-value 0.028,
estimate 0.016). This suggests that consumers tend to pay more attention to offers
and discounts when they spent more time in store. The discussion section will
elaborate on this result.
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Table 2: Results conceptual model with dependent variable attention to store offers and discounts

DV= Attention to store offers and discounts (ATT)
Estimate Std. Error p-value
-0.567
0.198
0.005

Intercept
Direct effects
Multiprocessing SSTs (MSST)
Experience (EXP)
Perceived Control (PC)
Moderating effects
Multiprocessing SSTs x Experience
Multiprocessing SSTs x Perceived Control
Control Variables
Age
Gender
Time In Store
Company
Variance Explained (R2) (%)

0.950
0.123
0.083

1.003
0.066
0.088

0.345
0.064
0.345

0.168
-2.067

0.573
3.743

0.769
0.582

0.006
0.200
0.016
-0.017
7.3

0.005
0.140
0.007
0.119

0.202
0.140
0.028
0.888

Table 3: Results Conceptual model with dependent variable perceived control

DV=Perceived Control (PC)
Estimate
0.100

Intercept
Direct effects
Technology Readiness Innovativeness (TRI)
Control Variables
Age
Gender
Time In Store
Company
Variance Explained (R2) (%)

Std. Error p-value
0.168
0.551

0.026

0.064

0.689

0.006
-0.066
-0.015
-0.023

0.004
0.119
0.005
0.103

0.147
0.576
0.004
0.826

Estimate
-5.990

Std. Error
3.778

p-value
0.114

0.819

1.215

0.501

0.447
-3.129
1.220
2.398

0.083
2.493
0.120
2.312

<0.001
0.210
<0.001
0.300

2.6

Table 4: Results conceptual model with dependent variable money spent

DV=Money Spent
Intercept
Direct effects
Attention to store offers and discounts (ATT)
Control Variables
Age
Gender
Time In Store
Company
Variance Explained (R2) (%)

41.5
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The second part of the model, the equation with perceived control as the dependent
variable, explains only 2.6 percent of the variance in perceived control, compared to
2.5 percent in the model that only consisted of the control variables. This increase in
the percentage of variance explained is almost negligible. Therefore it comes as no
surprise that the parameter of technology readiness is not significant (p-value 0.689).
Thus, it cannot be concluded that there is a difference in the mean of perceived
control between consumers who are ready for new technology versus those who are
not, conditional on the other variables in the model. Accordingly, there is no support
for H3. This may be due to how these constructs were measured. The discussion will
elaborate on this. As for the control variables, only time in store is significantly
related to perceived control (p-value 0.004, estimate -0.015). This indicates that
consumers who spend more time in store, perceive less control.
The last part of the model, of which the results are shown in table 4, explains 41.5
percent of the variance in money spent. This is the same for the model that only
consisted of the control variables. The parameter of attention to store offers and
discounts is not significant as well (p-value 0.501). Therefore it cannot be concluded
that there is a difference in the mean of money spent between consumers who claim
to pay more attention to store offers and discounts versus those who do not,
conditional on the other variables in the model, giving no support for H5.
Finally, the result of the control variables show that age (p-value <0.001, estimate
0.447) and time in store (p-value <0.001, estimate 1.220) are significantly related to
the amount of money spent. This suggests that as people age and/or spent more
time in store, they spent more money in groceries.
5.5.

Alternative model

The conceptual model did not work as expected as almost no parameters were
significant. Therefore, due to these limited results, other options were examined to
look at possible explanations.
The subject of attention was further explored using a related construct, namely
distraction. Distraction refers to “the drawing of attention from one stimulus to
another” (MacInnis et al., 1991). Distraction can divert people’s attention from a focal
task, thereby slowing the processing of that focal task to some degree (Grewal et al.,
2018). Using distraction, it is therefore possible to look at how much consumers feel
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multiprocessing SSTs distract, instead of if they still pay attention to store offers and
discounts despite their usage of technology. It makes it also possible to see how,
and if, the distraction influences the attention to store offers and discounts. Hereby it
is expected that as the attention is drawn to multiprocessing SSTs, distracted
consumers pay less attention to store offers and discounts.
Moreover, in this alternative model, shopping list apps will be further explored as a
specific multiprocessing SST. Shopping list apps are chosen, because this SST has
a great capacity for distraction for the simple reason that it is run on a smartphone.
While the shopping list app runs on a smartphone, chances are that consumers take
more notice of other notifications and apps apart from the shopping list app. To
support this, Grewal et al. (2018) already found some results regarding the
distraction capabilities of mobile phones. They found that when consumers use a
mobile phone at some time during their shopping experience, they divert from their
conventional shopping loop, and spend more time in store, due to the underlying
mechanism of distraction. It is expected that the use of a mobile phone as a device
to run a SST on, will enhance this distraction effect as the phone needs to be held in
hand to be used and cannot be placed in one’s pocket.
In addition, other outcome variables were added next to money spent to see if
attention to store offers and discounts, or the alternative distraction, had any
influence one those. These outcome variables are unplanned purchases, satisfaction
and shortfall. Unplanned purchases are those that were not specifically planned
before the shopping event (Inman et al., 2009, p. 19). As mentioned before,
unplanned purchases can be triggered by promotions on unplanned items (Stilley et
al., 2010a). Therefore it is interesting to see if the effect of attention and distraction
on unplanned purchases that was found in previous studies of Inman et al. (2009),
Heilman et al. (2002), Otterbring et al. (2014) and Grewal et al. (2018) can be
replicated in this setting. Satisfaction with the shopping experience is added to
include an outcome variable that is not directly related to money spent on this
particular visit but rather to intention to return (Jiang & Rosenbloom, 2005), which
leads to better long-term prospects. Last of all, shortfall is included as an outcome
variable to see if consumers are distracted enough by the shopping list tool to defy
the purpose of the shopping tool and forget products they need to buy. Figure 5
shows the alternative model.
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Figure 5: Alternative model

5.6.

Measurement alternative model

Measurement wise, consumers’ use of an app is coded with a dummy variable. Both
apps that have an additional sorting function for the shopping list, and those who do
not, are included. Furthermore, the latent construct of distraction is operationalized
by a 2-item scale partly adapted from Wright (1974). Additionally, respondents were
asked how many notifications they received during their shopping trip. Of the
outcome variables, satisfaction is measured by a 3-item scale developed by
Gustafsson, Johnson and Roos (2005) and unplanned purchases and Shortfall are
measured by a 4-item and 3-item scale developed by Schepers for the course
Buying Behavior and Innovation in 2014. These scales were used in earlier versions
of the questionnaire and tested in the previous years that the course Buying
Behavior and Innovation was taught. Table 5 provides an overview of the new
measures of the study’s latent constructs.
The same control variables from the previous model are applied: age, gender, time
in store, and the amount of shopping companions.
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Table 5: Constructs, items and measurement model added for alternative model

Constructs
Factor Loading
Unplanned Purchases (α=0.81)
I purchased a few products that I did not plan to buy beforehand
0.91
I have only bought products that I absolutely needed at this
0.76
moment (R)
I bought more than one product that I do not usually buy
X
I bought a few products for which I made the purchase decision
0.86
during the shopping trip
Shortfall (α=0.69)
When I left the supermarket, it came to my attention that I forgot
to buy a few products
I have found and bought all products that I planned to buy (R)
When I look at what I bought, .. (R) (answer options ranging
from: "I forgot many products" to "I bought everything I wanted")
Satisfaction (α=0.67)
I am …. with this supermarket visit (Answer options ranging
from: "very dissatisfied" to "very satisfied")

0.81
0.73
0.85

0.76

My visit to this supermarket.. (anwer options ranging from: "Did
not meet my expectations" to "exceeded my expectations")

0.73

Compared to the "ideal" supermarket visit I found this visit..
(Answer options ranging from "Far from ideal" to "very close to
ideal")

0.81

Distraction (α=0.81)
How distracting did you find notifications of apps on your
cellphone while shopping? (For example: Whatsapp, Instagram,
Snapchat, Facebook, text messages, etc.)
During the shopping trip I paid a lot of attention to notifications in
my phone

0.92

0.91

Notes: R=Reversed scaled, α=Cronbach’s alpha/reliability
X=removed due to higher reliability construct without item
5.7.

Analyses alternative model

Another factor analysis was conducted for the alternative model (See Appendix C) in
the same manner as before. As was the case with the previous model, all individual
items load significantly on their respective construct (factor scores >0.50) and
uniquenesses scores <0.8. However, unlike the first model, there are some concerns
regarding the reliability of some of the constructs. The constructs shortfall and
satisfaction have Cronbach’s alpha values that are below the threshold of 0.70.
Additionally, the construct of unplanned purchases has a significantly higher
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reliability when the third item (“I bought more than one product that I do not usually
buy”) is dropped from the scale. The factor scores of unplanned purchases were
therefore constructed using only the other three variables and the constructs of
satisfaction and shortfall are excluded from further investigation. Removing these
constructs leaves the model presented in figure 6. However, since satisfaction is
deemed important due to the above mentioned reasons, a separate analysis was
conducted with satisfaction as an outcome variable in Appendix D even though the
reliability falls below the threshold.
Consumers use
of
Multiprocessing
SST: storespecific app

Attention to store
offers and discounts
(P-O-P marketing)

Money spent

Notifications

Distraction

Unplanned
Purchases

Figure 6: Alternative model version 2

The alternative model takes the form of the following set of linear equations:
𝐷𝐼𝑆𝑖 = 𝛼𝐷𝐼𝑆 + 𝛽1 𝐴𝑀𝑆𝑆𝑇𝑖 + 𝛽2 𝑁𝑂𝑇𝑖 + 𝛽2 𝐴𝐺𝐸𝑖 + 𝛽3 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛽4 𝑇𝑆𝑖 + 𝛽5 𝐶𝑂𝑀𝑖
+ 𝛽6 𝐴𝑀𝑆𝑆𝑇𝑖 𝑁𝑂𝑇𝑖 + 𝜀𝑖
𝐴𝑇𝑇𝑖 = 𝛼𝐴𝑇𝑇 + 𝛾1 𝐴𝑀𝑆𝑆𝑇𝑖 +𝛾2 𝐷𝐼𝑆𝑖 + 𝛾3 𝐴𝐺𝐸𝑖 + 𝛾4 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛾5 𝑇𝑆𝑖 + 𝛽6 𝐶𝑂𝑀𝑖 +𝜀𝑖
𝑀𝑜𝑛𝑒𝑦𝑠𝑝𝑒𝑛𝑡𝑖 = 𝛼𝑀𝑜𝑛𝑒𝑦𝑠𝑝𝑒𝑛𝑡 + 𝛿1 𝐷𝐼𝑆𝑖 + 𝛿2 𝐴𝑇𝑇𝑖 + 𝛿3 𝐴𝐺𝐸𝑖 + 𝛿4 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛿5 𝑇𝑆𝑖
+ 𝛿6 𝐶𝑂𝑀𝑖 + 𝜀𝑖
𝑈𝑃𝑖 = 𝛼𝑈𝑃 + 𝛿1 𝐷𝐼𝑆𝑖 + 𝛿2 𝐴𝑇𝑇𝑖 + 𝛿3 𝐴𝐺𝐸𝑖 + 𝛿4 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛿5 𝑇𝑆𝑖 + 𝛿6 𝐶𝑂𝑀𝑖 + 𝜀𝑖
Here, AMSST denotes app multiprocessing SSTs, DIS denotes distraction, NOT
denotes the amount of notifications and UP denotes the unplanned purchases. Of
the coefficients, i’s denote the particular respondent, β’s, γ’s and δ’s indicate the
estimated effects of dependent and control variables, α’s indicate the intercepts and
the ε’s represent the error term.
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5.8.

Results alternative model

The model was again tested using Hayes’ PROCESS tool in SPSS (Hayes, 2017).
This time with template model four and seven. Control variables were entered as
covariates and products were mean-centered. Table 6 and 7 report the estimates,
standard errors and p-values of the alternative model. The model explains 33.1
percent in distraction, 5.2 percent in attention to store offers and discounts, 43.5
percent in money spent and 12.1 percent in unplanned purchases. In contrast a
model that only consists of the control variables explains only a mere 13.1 percent in
distraction, 2.7 percent in attention to store offers and discounts, 5.9 percent in
unplanned purchases and 41.5 percent in money spent.
In this second model, the use of an app is positively related to distraction (p-value
0.016, estimate 0.226). Furthermore, the amount of notifications is positively related
to distraction as well (p-value <0.001, estimate 0.058). Therefore it seems that with
more notifications, consumers get more distracted. In turn, distraction is positively
related to attention to store offers and discounts (p-value 0.010, estimate 0.156).
This is remarkable, as a negative influence was expected. Apparently, it seems like
that with more distraction, consumers pay more attention to store offers and
discounts. The discussion will comment on this result. With regards to the moderator,
the interaction term of the app use and the amount of notifications relates
significantly and positively to distraction (p-value 0.002, Estimate 0.051).
Going on, neither distraction (p-value 0.236), nor attention to store offers and
discounts (p-value 0.465), was significantly related to money spent. Thus, there is
still no support for H5. However, attention to store offers and discounts is
significantly, positively related to unplanned purchases as expected (p-value <0.001,
estimate 0.209). Confirming that attention to store offers and discounts positively
influences unplanned purchases holding all other variables constant. Last, the
results of the control variables show that age is significantly related to distraction (pvalue 0.006, estimate -0.009), money spent (p-value <0.001, estimate 0.452) and
unplanned purchases (p-value 0.013, estimate 0.010). Also, time in store is
significantly related to attention to store offers and discounts (p-value 0.014, estimate
0.014), money spent (p-value <0.001, estimate 1.245) and unplanned purchases (pvalue 0.030, estimate 0.012). This suggests that age negatively impacts distraction,
but increases money spent and unplanned purchases. Also time in store increases
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attention to store offers and discounts, money spent and unplanned purchases.
These results are in line with the results from the previous model.
For a more detailed investigation, the conditional effects of the use of an app on
attention to store offers and discounts were calculated at the 16 th, 50th and 84th
percentiles of notifications, based on 5000 bootstrap samples for bias corrected
confidence intervals (CIs). Table 8 displays the results, with significant conditional
effects printed in bold, and figure 7 shows the plot. The results indicate that for no, to
only a few notifications, the use of an app does not impact attention to store offers
and discounts. However, when a consumer receives a high amount of notifications,
the use of an app has a significant positive effect on attention to store offers and
discounts. This is in contrast to H1 where the opposite effect of multiprocessing
SSTs on attention to store offers and discounts was predicted. Additionally, the
indirect effects of distraction on money spent and unplanned purchases were
examined. Table 9 shows the results. The results indicate that distraction does not
affect money spent through attention to store offers and discounts, but it does affect
unplanned purchases. So, while distraction does not affect unplanned purchases
directly it does affect unplanned purchases through the effect on attention to store
offers and discounts.
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Table 6: PROCESS results on alternative model part 1

Intercept
Direct effects
App Multiprocessing SST
(AMSST)
Notifications (NOT)
Distraction (DIS)
Attention to store offers and
discounts (ATT)
Moderating effects
App Multiprocessing SST
(AMSST) x Notifications (NOT)
Control Variables
Age
Gender
Time In Store
Company
Variance Explained (R2) (%)

DV=
Distraction
Estimate
0.377

Std. Error
0.145

0.226
0.058

0.096
0.012

DV= Attention
to store offers
and discounts
(ATT)
p-value
Estimate
0.010
2.697

0.016
<0.001

0.051

0.016

0.002

-0.009
0.021
-0.003
-0.002
33.1

0.003
0.094
0.005
0.087

0.006
0.819
0.501
0.980
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Error p-value
0.181 <0.001

0.047

0.118

0.688

0.156

0.061

0.010

0.007
0.104
0.014
0.017
5.2

0.004
0.117
0.006
0.108

0.077
0.374
0.014
0.879

Table 7: PROCESS results on alternative model part 2

Intercept
Direct effects
App Multiprocessing SST
(AMSST)
Notifications (NOT)
Distraction (DIS)
Attention to store offers and
discounts (ATT)
Moderating effects
App Multiprocessing SST
(AMSST) x Notifications (NOT)
Control Variables
Age
Gender
Time in Store
Company
Variance Explained (R2) (%)

DV=
money
spent
Estimate
-6.229

DV=
Unplanned
purchases
p-value
Estimate
0.116
-0.855

Std. Error
3.395

-1.551

1.306

0.236

0.062

0.058

0.284

0.895

1.224

0.465

0.209

0.051

<0.001

0.452
-3.193
1.245
2.552
43.5

0.090
2.524
0.121
2.341

<0.001
0.207
<0.001
0.277

0.010
-0.008
0.012
0.047
12.1

0.004
0.110
0.005
0.102

0.013
0.946
0.030
0.647
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Std. Error p-value
0.221 <0.001

Table 8: Conditional and indirect effects of AMSST on Distraction and Attention to store offers and discounts

Standardized moderator
values
Notifications
0 (16th percentile)
2 (50th percentile)
8 (84th percentile)

Conditional effect of AMSST on
distraction
Std.
CI95%
CI95%
Effect
Error
lower
upper
0.037
0.110
-0.181
0.255
0.140
0.097
-0.052
0.331
0.448
0.117
0.218
0.678

Indirect effect of AMSST--> Distraction-->
Attention to store offers and discounts
CI95%
Effect
Std. Error
lower CI95% upper
0.007
0.018
-0.028
0.048
0.023
0.018
-0.005
0.064
0.070
0.036
0.009
0.153

Notes: Process does not report p-values for indirect effects; therefore only the point estimate of the effect size and
the confidence interval are reported. Significant effects in bold.
Table 9: Results of the indirect effect of distraction through attention to store offers and discounts on money spent and unplanned purchases

Money spent
Unplanned Purchases
Std.
Effect
Error CI95% lower CI95% upper
Effect Std. Error CI95% lower CI95% upper
0.018
0.085
-0.140
0.217
0.033
0.016
0.007
0.068
Notes: Process does not report p-values for indirect effects; therefore only the point estimate of the effect size and
the confidence interval are reported. Significant effects in bold.
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Figure 7: Plot of conditional effect of AMSST on Distraction

5.9.

Alternative explanations

Since no significant effects were found regarding the effect of either distraction or
attention to store offers and discounts on money spent, one more different
alternative was explored. In this alternative, the construct of unplanned purchases
was tested as a possible mediator between attention to store offers and discounts
and money spent. See figure 8 for a visual representation.

Unplanned
Purchases

Attention to store
offers and
discounts
(P-O-P marketing)

Money spent

Figure 8: Unplanned purchases as a mediator for attention to store offers and discounts to money spent

Money spent now takes the form of the following equation:
𝑀𝑜𝑛𝑒𝑦𝑠𝑝𝑒𝑛𝑡𝑖 = 𝛼𝑀𝑜𝑛𝑒𝑦𝑠𝑝𝑒𝑛𝑡 + 𝛿1 𝑈𝑃𝑖 + 𝛿2 𝐴𝑇𝑇𝑖 + 𝛿3 𝐴𝐺𝐸𝑖 + 𝛿4 𝐺𝐸𝑁𝐷𝐸𝑅𝑖 + 𝛿5 𝑇𝑆𝑖 + 𝛿6 𝐶𝑂𝑀𝑖 + 𝜀𝑖
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This alternative explanation was testing using template model four in Hayes’ Process
tool in SPSS. Control variables were again entered as covariates. Table 10 reports
the estimates, standard errors and p-values.
Table 10: PROCESS results on alternative explanation

Intercept
Direct effects
Attention to store offers and
discounts (ATT)
Unplanned Purchases (UP)
Control Variables
Age
Gender
Time in Store
Company
Variance Explained (R2)
(%)

DV=money
spent
Estimate
-5.667

Std. Error p-value
3.853
0.142

0.952
3.081

1.215
1.234

0.434
0.013

0.460
-3.075
1.201
2.292

0.085
2.504
0.121
2.324

<0.001
0.220
<0.001
0.325

44.3

The model explains 44.3% in money spent which is a bit higher than the previous
model. Also, unplanned purchases is found to have a significant positive effect on
money spent (p-value 0.013, estimate 3.081). This indicates that unplanned
purchases increases the amount of money spent, which seems logical. Far more
interesting is the result of the indirect effect of attention to store offers and discounts
through unplanned purchases on money spent. This is shown in table 11. While
attention to store offers and discounts does not have a direct effect on money spent,
it does have an indirect effect by increasing the amount of unplanned purchases.
Table 11: Results of the indirect effect of attention to store offers and discounts through unplanned purchases on money
spent

Money Spent
Effect
Std. Error
CI95% lower CI95% upper
0.681
0.314
0.147
1.377
Notes: Process does not report p-values for indirect effects;
therefore only the point estimate of the effect size and the
confidence interval are reported. Significant effects in bold.
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6. Discussion
The aim of this study was to uncover the effects of multiprocessing self-service
technologies on attention to store offers and discounts and subsequent outcomes.
There are little studies on this subject in academic literature and while this paper only
presents a beginning it may provide a useful starting point for research on this topic.
The implications of the work are discussed next.
6.1.

Theoretical implications

Effects of multiprocessing SSTs on attention to store offers and discounts. According
to the results of the first model, consumers’ use of multiprocessing SSTs has no
significant effect on attention to store offers and discounts. However, the second
model nuances this result. Multiprocessing SSTs, specifically apps, do have an
effect on attention to store offers and discounts, but this is an indirect effect that goes
through distraction and is dependent on the amount of notifications a consumer
receives. The direct effect of multiprocessing SSTs on distraction indicates that
distraction is enhanced when consumers use their phone as an SST and that this is
particularly true when consumers receive a high amount of notifications, confirming
expectations. This distraction, in turn, however, seems to lead to more attention to
store offers and discounts, instead of less, which is in direct contrast to what was
expected as academic literature proposed that engaging in multitasking can interfere
with visual attention skills and reduce task performance (Bowman et al., 2009;
Golden et al., 2003, Atalay et al., 2017; Chinchanachokchai et al., 2015). It may be
that consumers process the ads differently when being more distracted and therefore
indicate that store offers and discounts hold their attention more.
According to Nowlis and Shiv (2005), there are two important components when
evaluating advertisements: cognition and affect. When distracted, people focus more
on affect as affect is associated with automatic processes regardless of consumers’
processing resources. In contrast, the cognition/informational component requires
processing resources for it to have an impact on subsequent preferences. As affect
is often more positively related to pleasure than information, distracting the customer
can be preferable. This is supported by Chinchanachokchai et al. (2015), who found
that people who are doing multiple tasks at once, evaluate advertisements as more
enjoyable and increased their evaluation. Therefore the effect of the distraction may
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have been that consumers indicate that store offers and discounts hold their
attention more as they found it more enjoyable.
Another reason for the positive effect of distraction might be that shopping is a
routine experience (Thomas & Garland, 1993). Consumers have habits about what
they purchase, where, when and from what brand (East, Lomax, Willson & Harris,
1994). These habits and routines are combined in scripts. Scripts are knowledge
structures and rules that guide how people act (Abelson, 1981). When consumers
have less of a script to follow, they are more depended on their environment and
what they encounter (Bettman, et al. 1998). On the other hand, more planned
grocery trips leave consumers less susceptible to in-store information (Nordfalt,
2009). Notifications are likely to disrupt the execution of a script. The effect is likely
similar to that of the service recovery paradox: if failure of script execution occurs,
consumers have an increased sensitivity with regards to what happens next (De
Matos, Henrique & Rossi, 2007). This increased sensitivity may lead consumers to
notice products that they did not notice before (Grewal et al., 2018) and may
therefore lead to more attention to in store offers and discounts.
Additionally, it is important to note, that the source of the notifications is unknown. It
may be that different sources have different effects. For example, some stores are
beginning to explore mobile promotion strategies. When a consumer is using an app,
the store can strategically promote products at different destinations in the store that
leaves consumers to travel more distance (Danaher, Smith, Ranasinghe & Danaher,
2015). So while the app itself provides promotions and discounts, the consumer sees
more promotions and discounts as well while travelling more in-store distance. The
question in the survey did not exclude these promotions and discount notifications
from the app. As it is unknown where consumers’ notifications originated at this
point, it could be that notifications from sources like WhatsApp, Facebook, Snapchat,
Instagram, etc., have different effects than notifications from the app.
Of the control variables, only time in store is significantly related to attention to store
offers and discounts. This is the case in both models. That time in store positively
affects attention to store offers and discounts makes sense because, as stated
previously, spending more time in store leaves consumers exposed to more in-store
stimuli and can therefore increase the extent to which store offers and discounts can
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generate an effective response (Inman et al., 2009). Conversely, when consumers
spend less time in store, the extent to which promotions can generate response is
limited. Additionally, when consumers feel more time pressure, they often reduce
their information search behavior, in this case their attention to store offers and
discounts, and opt for heuristic cues that allow them to make quick decisions without
extended search processes (Vermeir & van Kenhove, 2005).
Conditional effects of perceived control and experience. According to the results, no
significant moderating effect exists of perceived control and experience on the
relationship of multiprocessing SSTs with attention to store offers and discounts.
This may be partly due to the way these constructs were measured. Perceived
control, for instance, was measured for the duration of the visit instead of how
consumers felt about just the shopping process. Many factors could therefore have
influenced perceived control. For instance, the emotional state of the consumer
before entering the supermarket can impact perceived control, but also personal
characteristics like dominance (Turley & Milliman, 2000) and as seen in this study,
time in store. This may have contaminated the results and could also explain why
technology readiness has no significant effect on perceived control. Technology
readiness only has a specific focus on the innovativeness of the consumer in this
study, while perceived control is measured broader.
Last of all, experience was only tested for shopping list apps, not for self-scanners,
even though experience was tested as a moderator on both self-scanners and apps.
This may have influenced the results. Additionally, respondents were allowed to
make the choice themselves of whether or not they used a self-scanner. This left
only 10.8% of the respondents who used a self-scanner. Most likely the respondents
that did choose to use the self-scanner already had experience with this tool or else
they would probably not have used it. To find some evidence of this, the means of
the group with self-scanner users was compared to the group that did not use selfscanners on the basis of the technology readiness/personal innovativeness construct
to see if self-scanner users see themselves as more innovative. However, the
difference between the means was not significant (p-value 0.596). Therefore more
research is needed to draw conclusions.
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Furthermore, the shopping list apps are designed to be similar to other apps
consumers can use. When complexity, the measure of how difficult it would be to
learn to use a new innovation (Vijayasarathy, 2004), is low, less learning is required.
Even more so, when using a shopping list app, consumers have to make their
shopping list before the actual supermarket visit itself. Therefore, they may have
already finished learning about the app before entering the supermarket making the
impact of experience with the app on attention to store offers and discounts
insignificant.
Effects of attention to store offers and discounts on unplanned purchases and money
spent. The results endorse a positive effect of attention to store offers and discounts
to unplanned purchases. This is in line with the results from Inman et al. (2009),
Heilman et al. (2002) and Otterbring et al. (2014) who each found that in-store
displays and promotions draw attention and increase the likelihood of unplanned
purchases. Furthermore, no direct effect was found of consumers’ self-reported
attention to store offers and discounts on money spent. However, there is a positive
indirect effect of attention to store offers and discounts on money spent through
unplanned purchases. It seems that attention to store offers and discounts increases
unplanned purchases and that this, subsequently, increases money spent.
The direct effect found on unplanned purchases as well as the indirect effect found
on money spent underlines the importance of studying factors that influence
attention. Some factors have already been found to influence attention like higher
numbers of facings (Chandon et al, 2009), shopping goal (Wästlund, Otterbring,
Gustafsson & Shams, 2015), product placement (Atalay et al., 2012; Valenzuela &
Raghubir, 2009), mobile phone use in general (Grewal et al., 2018), as well as the
examples mentioned in the introduction, but this study is the first that examines the
effect of SSTs on attention.
6.2.

Managerial implications

While more research needs to be done on this topic, the results so far indicate that it
is good idea for supermarkets to invest in shopping list apps that aid consumers on
their shopping trip and that it is not necessary, and even not advisable at this point,
to shift marketing budget away from P-O-P marketing. Although the effect is
dependent on the amount of notifications a consumer receives, using a
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multiprocessing SST app indirectly improves consumers’ attention to store offers and
discounts. This, in turn, can influence unplanned purchases and indirectly money
spent to a certain extent. Also, according to the results in appendix D, which
admittedly should be taken with caution due to construct reliability concerns, the
impact of app use, distraction and/or attention to store offers and discounts on
satisfaction is insignificant. In addition, Grewal et al. (2018) also found no negative
impact of mobile phone use on satisfaction with the shopping trip. Therefore, it
seems that satisfaction is not impacted by the level of distraction or attention a
consumer reports to have, indicating no negative side effect, so far, of app usage.
Additionally, even though the amount of notifications is mostly out of control for
supermarket managers, managers can influence the amount of notifications by using
mobile promotions through the app. These mobile promotions work similar to in-store
surprise coupons that give consumers a psychological income effect and elevated
mood state influence them to buy more (Heilman et al., 2002) and, additionally, when
used strategically, mobile promotions can make a consumer travel more through the
supermarket, which has also been found to increase unplanned spending (Hui,
Inman, Huang & Suher, 2013).
Consequently, although more research needs to be done, the current advice is to
invest in multiprocessing SSTs, specifically shopping apps with internal ads, and still
maintain focus on P-O-P marketing to help stimulate sales.
6.3.

Limitations and further research

This study has some very important limitations that need to be considered. First and
foremost, respondents were gathered by students of the course Buying Behavior and
Innovation. Data collection through students always raises some questions.
Hopefully most of the abnormalities due to gathering the data through students are
filtered out with cleaning the data, but one can never be too sure. This impacts the
reliability of the study and one needs to replicate it with reliable respondents to be
sure of the outcomes. Second, as discussed in the theoretical implications, the
measurement of some of the constructs could have impacted the results. For future
research, it is therefore recommended to measure perceived control for the
supermarket process instead of everything during the duration of the visit and also
measure experience for self-scanners. Furthermore, another suggestion is to assign
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respondents to use self-scanners instead of leaving it up to them whether to use selfscanners or not to give a clear image.
Additionally it would be good to measure attention with eye scanners instead of a
self-report scale to see if distraction really improves attention or if it is indeed more
an effect of different processing. Even more, eye trackers are unobtrusive and
cannot be influenced by consumers’ opinions on whether they paid attention or not,
making it a more reliable method for research on attention (Wedel & Pieters, 2015).
The study of Grewal et al. (2018) may provide a template for such a study but in the
future one should assign the use of multiprocessing SSTs to measure if the effects
differ across consumers that use their phone also as a shopping tool, and those who
do not, to truly see the effect of multiprocessing SSTs on attention. It is also
recommended to log the amount and origins of notifications to truly see the effect of
the notifications.
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Appendix A: Translation of questionnaire items
Table 12: Translation of questionnaire items. English to Dutch

English
Attention to store offers and discounts
During the shopping trip I watched for
promotions and discounts
During the shopping trip I have seen
many store offers and discounts
I paid attention to products that were on
offer
At holding my attention, store offers and
discounts were effective

Dutch
Tijdens het winkelen was ik alert op
aanbiedingen en kortingen
Tijdens het winkelen heb ik veel
aanbiedingen en kortingen gezien
Ik heb goed gelet op producten die in
de aanbieding waren
Aanbiedingen en kortingen in deze
supermarkt hielden mijn aandacht vast

Technology Readiness
In general, you are among the first in
your circle of friends to acquire new
technology when it appears

Over het algemeen ben ik één van de
eersten in mijn vriendenkring die
nieuwe technologie aanschaft als deze
op de markt komt
Other people come to you for advice on Andere mensen komen naar mij voor
new technologies
advies over nieuwe technologie
You can usually figure out new highIk kan meestal zonder hulp van
tech products and services without help anderen uitvinden hoe nieuwe highfrom others
tech producten en diensten werken
Perceived Control
During my visit to the supermarket..
…I felt in control
…I felt ill at ease (R)
…I felt calm
…I felt frustrated (R)

Gedurende mijn bezoek aan de
supermarkt..
…had ik alles onder controle
…voelde ik me onwennig (R)
…voelde ik me kalm
…voelde ik me gefrustreerd (R)

Unplanned Purchases
I purchased a few products that I did
not plan to buy beforehand
I have only bought products that I
absolutely needed at this moment (R)
I bought more than one product that I
do not usually buy
I bought a few products for which I
made the purchase decision during the
shopping trip

Ik heb enkele producten gekocht die ik
niet vooraf gepland had te kopen
Ik heb uitsluitend producten gekocht die
ik op dit moment echt nodig had (R)
Ik heb meerdere producten gekocht die
ik normaal gesproken niet koop
Ik heb een aantal producten gekocht
waarvoor ik de beslissing tot aankoop
pas in deze supermarkt maakte
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Table 12 continued

English
Shortfall (α=0.695)
When I left the supermarket, it came to
my attention that I forgot to buy a few
products
I have found and bought all products
that I planned to buy (R)

Dutch

Toen ik de supermarkt verlaten had,
kwam ik er achter dat er producten zijn
die ik vergeten ben te kopen
Alle producten die ik vooraf wilde
kopen, heb ik daadwerkelijk gevonden
en gekocht (R)
When I look at what I bought, .. (R)
Als ik kijk wat ik heb gekocht, dan… (R)
(answer options ranging from: "I forgot (antwoord mogelijkheden variërend
many products" to "I bought everything I van: "ben ik veel producten vergeten"
wanted")
tot "heb ik alles gekocht wat ik wilde"
Satisfaction
I am …. with this supermarket visit
(Answer options ranging from: "very
dissatisfied" to "very satisfied")
My visit to this supermarket.. (anwer
options ranging from: "Did not meet my
expectations" to "exceeded my
expectations")
Compared to the "ideal" supermarket
visit I found this visit.. (Answer options
ranging from "Far from ideal" to "very
close to ideal")

Distraction
How distracting did you find
notifications of apps on your cellphone
while shopping? (For example:
Whatsapp, Instagram, Snapchat,
Facebook, text messages, etc.)
During the shopping trip I paid a lot of
attention to notifications in my phone

Ik ben over mijn bezoek aan deze
supermarkt… (Antwoord mogelijkheden
variërend van: "Zeer ontevreden" tot
"Zeer tevreden")
Mijn bezoek aan deze supermarkt…
(Antwoord mogelijkheden variërend
van: "voldeed niet aan mijn
verwachting" tot "Overtrof mijn
verwachting")
Vergeleken met het "ideale"
supermarktbezoek, vond ik dit
bezoek…(Antwoord mogelijkheden
variërend van "verre van ideaal" to "erg
dicht bij ideaal")

Hoe afleidend vond u de notificaties
van apps op uw telefoon tijdens het
boodschappen doen? (Denk hierbij
bijvoorbeeld aan meldingen van
Whatsapp, Instagram, Snapchat,
Facebook, SMS, etc.)
Tijdens het boodschappen doen heb ik
veel aandacht besteed aan notificaties
op mijn telefoon.

Note: R = reverse scaled
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Appendix B: Factor Analysis
Table 13: Uniquenesses items

X1
X2
X3
X4
X5
X6
X7
X8
X9
X10
0.21 0.26 0.20 0.28 0.31 0.48 0.43 0.37 0.25 0.19
Note: numbers of items correspond with numbers of items in table 14.

X11
0.30

Table 14: Factor Loadings

Attention to
store offers
and
discounts
1. During the shopping trip I watched for
0.89
promotions and discounts
2. During the shopping trip I have seen
0.85
many store offers and discounts
3. I paid attention to products that were on
0.89
offer
4. At holding my attention, store offers and
0.85
discounts were effective.
5. During my visit to the supermarket I felt
in control
6. During my visit to the supermarket I felt
0.21
ill at ease (R)
7. During my visit to the supermarket I felt
calm
8. During my visit to the supermarket I felt
0.21
frustrated (R)
9. In general, I am among the first in my
circle of friends to acquire new technology
when it appears
10. Other people come to me for advice
on new technologies
11. I can usually figure out new high-tech
products and services without help from
others
Cronbach's alpha
0.89
Proportion of variance explained
0.22
Note: only loadings >0.2 in absolute value are reported
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Perceived
control

Technology
Readiness

0.20
0.83
0.71
0.75
0.79
0.87
0.90
0.82
0.78
0.28

0.83
0.20

Appendix C: Factor Analysis Alternative model
Table 15: Uniqueness items

X1
X2
X3
X4
X5
X6
X7
X8
X9
X10
0.20 0.26 0.20 0.28 0.16 0.16 0.36 0.46 0.33 0.16
X12
X13
X14
X15
0.26 0.33 0.44 0.27
Note: numbers of items correspond with numbers of items in table 16.
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X11
0.46

Table 16: Factor Loadings

Attention
to store
offers and
Unplanned
discounts Distraction Satisfaction Purchases Shortfall
1. During the shopping trip I
watched for promotions and
0.88
discounts
2. During the shopping trip I have
seen many store offers and
0.85
discounts
3. I paid attention to products that
0.89
were on offer
4. At holding my attention, store
offers and discounts were
0.84
effective.
5. How distracting did you find
notifications of apps on your
0.92
cellphone while shopping?
6. During the shopping trip I paid
a lot of attention to notifications in
0.91
my phone
7. I am …. with this supermarket
visit
8. My visit to this supermarket..
9. Compared to the "ideal"
supermarket visit I found this
visit..
10. I purchased a few products
that I did not plan to buy
beforehand
11. I have only bought products
that I absolutely needed at this
moment (R)
12. I bought a few products for
which I made the purchase
decision during the shopping trip
13. When I left the supermarket,
it came to my attention that I
forgot to buy a few products
14. I have found and bought all
products that I planned to buy (R)
15. When I look at what I bought,
.. (R)
Cronbach's alpha 0.89
0.81
Proportion of variance explained 0.23
0.09
Note: only loadings >0.2 in absolute value are reported
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0.76
0.73
0.81

0.91

0.76

0.86

0.81
0.73
0.85
0.67
0.10

0.81
0.16

0.69
0.13

Appendix D: Satisfaction
In this appendix, an analysis was conducted with satisfaction as an outcome
variable. Figure 9 represents the model tested.
Attention to store
offers and
discounts
(P-O-P marketing)

Satisfaction

Distraction

Figure 9: Model with satisfaction as an outcome variable

The analysis was conducted in the same manner as the other models in this paper
with PROCESS template number 4. Control variables were entered as covariates.
Table 18 reports the estimates, standard errors and p-values of the model with
satisfaction as a dependent variable.
Table 17: PROCESS results model with satisfaction as dependent variable

Intercept
Direct effects
Attention to store offers and
discounts (ATT)
Distraction (DIS)
Control Variables
Age
Gender
Time in Store
Company
Variance Explained (R2) (%)

DV=Satisfaction
Estimate Std. Error
0.048
0.178

p-value
0.786

0.001
0.040

0.055
0.058

0.987
0.495

0.007
-0.303
-0.008
0.031
3.8

0.004
0.113
0.006
0.106

0.086
0.008
0.131
0.773
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Table 18: Results of the indirect effect of distraction through attention to store offers and discounts on satisfaction

Satisfaction
Effect Std. Error CI95% lower CI95% upper
0.000
0.004
-0.008
0.008
Notes: Process does not report p-values for indirect
effects; therefore only the point estimate of the effect
size and the confidence interval are reported.
Significant effects in bold.
The model explains 3.8 percent of the variance in satisfaction compared to 3.7
percent in de model that consists only of the control variables. The parameters of
attention to store offers and discounts (p-value 0.987) and distraction (p-value 0.495)
are not significant. Therefore attention as well as distraction, seem to have little
influence on satisfaction. Of the control variables, only gender seems to have a
significant effect on satisfaction (p-value 0.008, estimate -0.303). Which indicates
that males are less satisfied with grocery shopping than females. This supports the
work of Dholakia (1999) and Fisher and Arnold (1994) who state that shopping
remains a gendered activity that women enjoy more than men.
Additionally, a direct effect of app use on satisfaction was tested. The results can be
found in table 19. The model explains 4.4 percent of the variance in satisfaction
compared to 3.7 percent in de model that only consists of control variables.
However, the effect of app use on satisfaction is insignificant (p-value 0.370).
Therefore it cannot be concluded that there is a difference in mean of satisfaction
between consumers who do use a shopping app and those who do not. Indicating
that using an app has no effect on satisfaction.
Table 19: Results of direct effect of AMSST on satisfaction.

Intercept
Direct effects
AMSST
Control Variables
Age
Gender
Time in Store
Company
Variance Explained
(R2) (%)

DV=Satisfaction
Estimate
-5056

Std. Error
5177

p-value
0.329

-0.100

0.111

0.370

0.007
-0.320
-0.009
0.028

0.004
0.111
0.005
0.104

0.064
0.004
0.106
0.784

4.4
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