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Abstract

Aim —Modern western society is characterised by a significant presence of unhealthy foods which can
be consumed at any time, leading to overconsumption and high percentages of obesity. This is partly
due to food choices that are often made mindlessly. Following a healthier diet could prevent health
problems. Nudges use heuristics from the automatic decision-making process to guide consumers
towards better choices. This research will examine to what extent two (combined) nudges — visual
design cues and the decoy effect — can be used to positively influence the sugar content of one’s snack
choice on a supermarket website. Research on the combined effect of nudges regarding the healthy
eating domain is lacking. This research contributes to the existing literature, as there are promising
arguments for the combined nudges to have a significant effect on the healthiness of one’s food
choices. The moderation effect of health-related shopping goals is considered, as people may be more
or less influenced by nudges depending on their goals.

Method — A supermarket website was created to conduct the 2 (visual design cue: present vs. absent)
x 2 (decoy effect: present vs. absent) experimental design. Participants (N = 189) were randomly
assigned to one condition where they had to fictively purchase items from a given grocery list. The
effects of the nudges on food choice, convenience, attractiveness, and normality were investigated.
Results — When the visual design cue was presented, healthier snacks were purchased. This effect was
greater for those with higher health-related shopping goals. This moderator was furthermore
significant for both the decoy and interaction effect on food choice, meaning that people with higher
health-related shopping goals chose healthier snacks more often. The visual design cue significantly
made the healthier snack more convenient to see, and the decoy effect made the healthier snack
significantly more attractive and normal to choose. Contrary to expectations, both the decoy effect
and the interaction effect did not lead to significantly healthier food choices.

Conclusion — This research provides evidence that implementing visual design cues in a digital
interface can be a quick and low-cost manner to positively affect the healthiness of one’s food choice.
Even though participants chose the healthier snack option over the unhealthy option in every
condition, the results were not significant for the decoy effect or the interaction effect. This lack may
be attributed to several reasons, including the online research environment and whether other
nudges led the decision-making process instead of the decoy effect. Limitations and recommendations
include the role of the textual cue within the study design and how to retain behaviour change over a

longer period.

Keywords — digital nudging, visual design cues, decoy effect, healthy food choice, low-sugar products,

health-related shopping goals, decision-making, online supermarket
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1. Introduction

In 2020 about 37% of the population (age 20+) in The Netherlands was classed as moderately
overweight. This percentage is in line with previous years. However, the percentage of seriously
overweight people in the Dutch population has grown with almost 3% since 2011 (Statista, 2022).
These high rates of overweight and obesity are partly attributed to poor dietary choices, and due to a
growing trend of snacking (Bellisle, 2014). Foods that combine high levels of sugar and fat particularly
contribute to overconsumption of the daily intake recommendations, affecting BMI levels (Gibson,
1996) and health-related issues, such as cancer, diabetes, and heart diseases (Chu et al., 2018).
Among others, following a healthier diet could prevent these problems (Flodmark et al., 2006).
Although consumers have great intentions to do so, many fail to succeed in eating healthier. People
often make their food choices mindlessly, making it more difficult for them to change their behaviour
and buy healthier food options (e.g., Jacquier et al., 2012; Suher & Hoyer, 2020). Kroese et al. (2015)
suggested that attempting people to eat healthy should aim to adjust the environment, which can be
done through nudging. Consumers increasingly buy their groceries online, with an increase of 16% in
2021 compared to 2020 in The Netherlands (Ros, 2022). As buying healthier food is the first step
towards consuming, the aim of this study is to use online nudges on a supermarket website to
positively influence consumers’ food choice for snacks.

Nudging is the integration of subtle stimuli that trigger certain behaviour unconsciously
(Thaler & Sunstein, 2008). Take for example the piano stairs by The Fun Theory (2009) to make people
take the stairs instead of the escalator, or “Hollebolle Gijs” in theme park De Efteling in The
Netherlands to make customers separate their waste. Previous studies have already shown the
effectiveness of nudge interventions within the healthy eating domain, such as the different
placements of products (e.g., Kroese et al., 2015; Mikkelsen et al., 2021), default options (e.g., Hansen
et al.,, 2021; Loeb et al., 2018), and social norms (Higgs et al., 2019). However, the positive effect of
nudges on healthier food choices is not consistently present in all studies. For example, labelling
products as healthy might lead to an increased calorie consumption (Lee et al., 2011). Wilson et al.
(2016) therefore stated a need for research investigating which nudges can influence healthier food
choices.

Most of the investigated nudges are related to the physical setting, although digital
environment nudges are being studied more and more. As we are moving to a digital world, the
relevance of research on digital nudging becomes essential. Digital nudging is making use of the user
interface of digital products to guide people’s behaviour and their decision-making process
(Weinmann et al., 2016). As digital nudges can outperform nudges in the offline environment, this

study will take place in a digital environment.



This research focuses on two nudges, visual design cues and the decoy effect. Visual design
cues affect consumers’ perceptions, attitudes, and behaviour (Vermeir, 2020). They are designed to
guide the eye towards a particular area to encourage a specific behaviour. According to Cabrera and
colleagues (2017), and many other researchers (e.g., Mead & Richerson, 2018; Tijssen et al., 2017;
Vermeir & Roose, 2020), the perceived healthfulness of food products is significantly influenced by the
colour of food labels. Research of colour cues on the decision-making process however is limited. This
research will therefore investigate to what extent colour can be used as a visual design cue in the user
interface of a supermarket website to encourage healthier decisions.

The decoy effect is mostly used within the marketing domain to affect consumer decision-
making based on the price-quality value of services or products. However, there is a growing amount
of literature that is implementing the decoy effect in alternative ways. For example, using the decoy
effect to nudge users into selecting certain rewards (Tietz & Weinmann, 2016), or to increase interest
in colorectal cancer screening in a hospital (Stoffel et al., 2019). Van den Enden and Geyskens (2021)
are one of the few researchers who applied the decoy effect within the healthy eating domain. They
investigated whether people would be more likely to choose a healthy snack over an unhealthy snack
by introducing an asymmetric choice alternative. The original set of products consisted of chocolate
chip cookies and white grapes, where people were more likely to choose the cookies. When carrots
were added as the inferior alternative, people shifted their preferences toward grapes instead of
cookies. The results therefore indicated that adding a decoy to a self-control situation can help people
choose the healthier food option (van den Enden & Geyskens, 2021). As the application of the decoy
effect within this healthy eating domain is quite new, this research will academically contribute to a
new practice of the decoy effect and give new insights.

The research by Wilson et al. (2016) suggested that a nudging intervention combining two
nudges could influence healthier food choices over a longer period. Limited research is conducted on
the interaction effects of multiple nudges on healthy eating behaviours (Ensaff, 2021). Bonini and
colleagues (2018) mentioned that even if the combined effect is not additive, the results could still
shed light into the underlying process of the nudges working together. The nudges visual design cues
and the decoy effect are promising to interact with each other due to several reasons that will be
discussed in the continuation of this research. Since these nudges are not combined in already
published studies, this research will further contribute to a new understanding of the dynamics
between visual design cues and the decoy effect. It could shed light upon the underlying processes
about which nudge intervention works better and help consumers make healthier choices.

Besides nudging, increasing the amount of health-related shopping goals consumers have is
another way to increase the consumption of healthier foods. People with higher health-related

shopping goals are more likely to choose healthier products compared to those with lower health-



related shopping goals (Bower et al., 2003; Van Ooijen et al., 2017). Consumers are more likely to
positively respond to healthy cue nudges when they are already motivated, involved, and have goals
to take care of their health (Hillhouse et al., 2017; Maheswaran & Meyers-Levy, 1990; Rothman &
Salovey, 1997). It is therefore expected that a positive relationship between health-related shopping
goals and healthy behaviours exist.

The food industry can learn how to use nudges to influence consumers’ food choices. The
societal and practical relevance of this study can be derived from the fact that nudges may change
consumers’ eating habits, as buying healthier food can lead to healthier food consumption. To
determine what impact both nudges and health-related shopping goals have on consumers, the

following research question is introduced:

RQ: “To what extent do (the combined effects of) decoys and visual design cues have a positive
effect on the low-sugar content of someone’s food choice in an online supermarket environment, and

what is the possible role of health-related shopping goals?”

To answer this question, an experiment was conducted using a self-made supermarket
website to test the hypotheses derived from the theoretical framework regarding visual design cues,
the decoy effect, and health-related shopping goals. In the further sections of this article, the results

are discussed, and implications, limitations, and future research directions are considered.



2. Theoretical Framework

2.1. Consumer Decision-Making and Food Choice

Being overweight and obese has become a major public health problem, as they often lead to
various chronic diseases (Chu et al., 2018). Nowadays, healthy eating, meaning the nutritional quality
of food (Mete et al., 2019), is receiving more attention. Yet, food choices are often made on the spot
and based on automatic, mindless, and unconscious decisions (e.g., Furst et al., 1996; Jacquier et al.,
2012; Suher & Hoyer, 2020; Wansink et al., 2014), leading to unhealthy choices. Similarly, Dijksterhuis
et al. (2005) stated that consumers often make choices unconsciously while shopping for food and
that these are usually guided by cues in the environment. According to W.L. Wilkie in the review of
Glanz et al. (1992), the purchase of basic food is mostly planned, while snacks are predominantly
impulse purchases.

The Dual Process Theory illustrates this decision-making process when grocery shopping.
According to the Dual Process Theory, two kinds of processing systems drive decision-making, which
are mostly referred to as System 1 and System 2 (Evans, 2008; Kahneman, 2003). System 1 is
characterised as “fast, automatic, effortless, associative, implicit, and often emotionally charged”
(Kahneman, 2003, p. 698). Consumers tend to make unconscious choices within this system. System 2
is characterized as “slower, serial, effortful, more likely to be consciously monitored and deliberately
controlled” (Kahneman, 2003, p. 698). Typically, System 1 responds to immediate pleasure when
looking at food (Chance et al., 2014). To consider future health outcomes, the consumer must engage
in System 2. However, that task is complex and takes a lot of effort, often resulting in System 2 failing,
leaving consumers biased towards the unhealthy options favoured by System 1 (Chance et al., 2014).
On the other hand, consumers might also bypass System 2 processing, due to already-formed habits
(Chance et al., 2014).

Thus, consumers often rely on System 1 processing when shopping for food, leading to
unhealthy decisions. Environmental cues also influence this, such as the serving size, music in the
supermarket, pantry arrangement, and people around you (Wansink, 2010). As consumers do little to
no thinking while making food purchases, it makes it hard to change their behaviour. Kroese and

colleagues (2015) therefore suggest adjusting the environment to direct consumers to better choices.

2.2. Nudging
Behavioural economics unconsciously trigger certain behaviour and influence the choice of
consumers by using the concept of nudging. As so, when nudges are applied in the environment,

people rely on their System 1 decision-making process. Thaler and Sunstein (2008, p. 6) initiated the



concept of nudging and define it as “any aspects of the choice architecture that alters people's
behaviour in a predictable way without forbidding any options or significantly changing their economic
incentives”. Nudges will guide humans towards better choices without limiting their freedom or
forbidding any options. Nudges maintain people’s right to freely choose any option, but the nudge is
designed to highlight a certain option that is better in a certain way. Thaler and Sunstein (2003) call
this approach ‘libertarian paternalism’, which is designed to spare policymakers any ethical concerns
they might face (Lin et al., 2017; Osman, 2016). The libertarian paternalism aspect of nudging is “an
approach that preserves freedom of choice but that authorizes both private and public institutions to
steer people in directions that will promote their welfare” (Thaler & Sunstein, 2003, p. 179).

Schmidt and Engelen (2020) noted in their overview about the ethics of nudging several
arguments about why nudges should be used. First, nudges are relatively cheap and easy to
implement, which are especially beneficial to promote policy outcomes. Second, nudges help to keep
the freedom of choice, as they do not change or remove options. Third, citizens are more likely to
accept nudges, at least when they are carried out by parties with whom they can identify. Lastly,
choice architecture seems unavoidable, as decisions will always be influenced.

Nudging has the possibility to help people make healthier decisions regarding food products.
According to Hummel and Maedche (2019), 39.6% of the studies regarding nudges focus on the health
context. An example is from Mikkelsen and colleagues (2021). To reduce the intake of sugar-
sweetened beverages by students in a school canteen, they re-arranged the beverages. Results
showed that the nudge reduced the purchases of those beverages in three out of four school
canteens. Going back to the concept of libertarian paternalism, this can be linked to the study just
described. The beverages with a high sugar content were moved to a lower part of the cooler, where
they were less visible. However, these beverages could still be chosen, which is the libertarian part. By
moving the healthy beverages at eye level, and thus high visibility, the paternalistic part played a role.
Therefore, the central thought of nudging is that “small and apparently insignificant details can have
major impacts on people’s behaviour” (Thaler et al., 2012, p. 428).

Several frameworks have been developed to categorize different types of (healthy eating)
nudges (e.g., Hollands et al., 2017; Ly et al., 2013; Sunstein, 2014). For example, Hansen and Jespersen
(2013) designed a framework identifying four types of nudging as a basis for policy recommendations.
They distinguish the four categories on two variables: mode of thinking and transparency. Mode of
thinking refers to System 1 and System 2 processes (Kahneman, 2003). Transparency has to do with
the perceivability of the meaning behind the nudge. Transparency guides this research for the
distinction of the nudges. Hanks and colleagues (2012) stated that when healthier foods are more
convenient in a school lunchroom, the sales of healthier foods increase by 18%. The CAN approach is

in line with this research. It is an acronym for Convenience, Attractive, and Normal (Wansink, 2015).



The approach shows that almost all effective interventions on healthy food choices have three things
in common; to make people consume healthy foods, you must make them more convenient, more
attractive, and more normal to choose. The approach has shown to be more effective than banning or
eliminating certain food products (Wansink, 2015).

In the article, Wansink (2015) describes that healthy food products need to be made the most
convenient choice. Convenience in seeing, ordering, picking up, and consuming certain products. The
definition of convenience is “a quality or situation that makes something easy or useful for someone
by reducing the amount of work or time required to do something” (The Britannica Dictionary, 2022).
When healthier food products are more convenient to see, customers are more likely to buy healthier
food products, as it is the most straightforward option. The second principle of the CAN approach is
that the healthy choice needs to be made more attractive relative to what else is available. For
example, more attractive in name, appearance, or price. The last principle is that healthy foods should
be more normal to select, as consumers prefer what is popular, and what is normal to purchase. This
is in line with normative influences, as consumers change their behaviours to be accepted by others
(Rimal & Real, 2005). However, according to the article of Cadario and Chandon (2020), this approach
did not yet test, nor predict the effect size of the approach. The classification of this study will be
based on Hansen and Jespersen (2013) to make a distinction between non-transparent and
transparent nudges, and Wansink (2015) to classify the nudges on convenience, attractiveness, and

normal to choose.

2.2.1. Online Nudging

In the past decade, technological developments increased tremendously. More choices are
made online and there is the possibility to apply nudges in the digital environment. Weinmann et al.
(2016, p. 433) define digital nudging as “the use of user-interface design elements to guide people’s
behaviour in digital choice environments”. The implementation of digital nudges is faster and cheaper
compared to nudges in the offline environment (Weinmann et al., 2016). While digital nudges have
been explored in many areas already, digital nudges in online food choices are still scarce (Berger et
al., 2020).

Default option nudging is one of the most commonly used digital nudge (Hummel & Maedche,
2019). The default nudge shows that making something a default option increases the likelihood that
that option is chosen. The study by Coffino et al. (2020) is such a study that investigated the default
option nudge to promote healthier grocery purchases, which showed a positive significant effect on
the nutritional quality of food purchases. Another commonly used digital nudge is labelling. Take for
example the study of Jansen et al. (2021) where they assessed the effect of Nutri-score labelling on

food choices. Results showed that the labels significantly improved the nutrient profiling score. The
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research on visual design cues and the decoy effect in an online environment to encourage healthy

behaviours is nonetheless limited.

2.3. Visual Design Cues

When consumers enter a grocery store, either physically or online, they are exposed to a
multitude of visual cues of the product, packaging, and environment (Vermeir & Roose, 2020). This
makes visual cues one of the most significant communication tools (Bloch et al., 2002; Sample et al.,
2020). Especially online, as there are limitations in touch and smell as information cues (Kim &
Lennon, 2008). Visual design cues are transparent nudges, meaning that “the user can perceive the
intentions and means behind the nudge” (Caraban et al., 2019, p. 2). Symbols, colour, highlights, and
typography can serve as visual cues. These guide the eye towards a particular area to encourage a
specific behaviour. The study by Bloch et al. (2002) stated that shoppers usually rely on visuals to
make choices online, especially when they have no experience with a product.

Visual design cues affect consumers’ perceptions, attitudes, and behaviour (Vermeir, 2020).
Take for example the study from Van Ooijen et al. (2017) who demonstrated that slim packaging
shapes evoke perceptions of healthy food products as opposed to wide packaging shapes.
Furthermore, labels mentioning healthy ingredients also prompt positive beliefs (Vermeir, 2020).
However, on an application or website, product packaging and labels are less clear than in a real
supermarket, as small images are used. Consequently, nutritional labels on the packaging of products
might not even be visible. There is a need to find new ways to have healthy cues stand out more,
which can be done through visual design cues.

Vermeir and Roose (2020) mentioned that five cues are especially relevant for food choice,
namely colour, shape, aesthetic, materiality, and the combination of text and photos. However, Roose
and Mulier (2020) specified that using multi-sense cues simultaneously can trigger negative thoughts.
Specifically, multi-sense cues for unhealthy food products are more effective than single-sense cues,
while on the other hand for healthy food products, single-sense cues increase taste perception and
buying intention. As investigated by Cabrera and colleagues (2017), the perceived healthfulness of
food products is significantly influenced by the shape, colour, and textual information on food labels.
From these three cues, colour has the largest contribution to perceived healthfulness (Cabrera et al.,
2017). Furthermore, the effects of colour cues are more powerful for product expectations than for
product evaluation (Tijssen et al., 2017). Therefore, this research will investigate to what extent colour
as a visual design cue can influence food choice.

Colour consists of hue, saturation, and brightness (Sample et al., 2020; Thompson et al.,

1992). Colours have metaphorical meanings that are often activated outside conscious awareness and
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can have an automatic influence on responses, behaviour, and more (Elliot & Maier, 2014; Labrecque
et al., 2013; Vermeir & Roose, 2020). Through mere exposure, people get certain associations with
certain colours. Therefore, inappropriate colours can influence the perception of taste. This is due to
incongruency with the fit of taste and colour (Vermeir & Roose, 2020). Unhealthy and sweet foods are
often associated with warm colours, whereas products with cold-coloured packaging are associated
with healthiness and sourness (Vermeir & Roose, 2020). Especially the colour green on a food label is
associated with good taste, a healthy lifestyle, and healthiness in general (Cabrera et al., 2017).
Schuldt (2013) showed similar results, conveying that green colour labels on candy bars increase
perceived healthfulness compared to red or white colour labels. Mead and Richerson (2018), as well
as Tijssen and colleagues (2017), stated that people implicitly and explicitly perceive products as
healthier when they are packaged in less saturated colours, as opposed to highly saturated packaging.
The literature on mere exposure can be linked to the Nutri-Score labelling system (IARC, 2021),
ranging from the letter A to E. Without their corresponding colours, the letters do not convey much
information. When the colour-range from dark green (A) to red (E) is added, people can instantly link
the products to a certain healthiness-level.

Findings reflect an association between green and healthiness, possibly rooted in generic
associations, that is capable of influencing health-related judgements apart from the information
conveyed on the label (Schuldt, 2013). However, limited evidence is available on how colour cues can
influence behavioural outcomes, and on the effect of visibility enhancements on behaviour. The study
by Manasoontorn (2022) is such an available study. He investigated whether visibility enhancements,
in the form of borders, have any effect on a healthy meal choice in a restaurant. Results showed that
adding a border around healthier products, along with difficulty in ordering high-calorie food, could
reduce calorie intake. Regarding visibility enhancements, Coucke and colleagues (2019) investigated
whether they could nudge consumers towards more sustainable meat choices in an in-store
environment. By increasing the display area and the number of poultry products and decreasing it for
less sustainable meat options, the visibility was enhanced which shifted consumers’ purchase
behaviour of meat. A different study communicated the result that visual cues in an online shopping
environment marginally influence the viewing duration and decision time of customers and have an
impact on product choice (Beser et al., 2022). Although these studies do not fully comply with this
research, it does show that a visual cue in the form of visibility enhancements can affect the decision-
making process of consumers. This research will therefore investigate whether a green colour cue
enhancing visibility can translate the association of healthiness to healthier shopping behaviours.

Hypothesis 1 is introduced:

12



H1: When a green visual cue is presented, it is expected that consumers choose a product

containing less sugar more often contrary to when a green visual cue is absent.

Referring to the CAN approach (Wansink, 2015), recall that to make people consume healthy
food, you must make it more convenient, attractive, and normal to choose. By implementing visual
design cues in the form of colour on a food product, the visibility of that product should be enhanced
encouraging its purchase. It can be hypothesised that the targeted product with a green visual design

cue will be more convenient to see, filling the position of “convenience”. Hypothesis 2 is introduced:

H2: When a green visual cue is presented with healthier products, it is expected that those

food products are more convenient to see.

2.4. The Decoy Effect

The decoy effect is a non-transparent nudge, meaning that the consumer is not able to
perceive it. The decoy effect (Huber & Puto, 1983) refers to “the phenomenon that adding an option
that is dominated by one of the existing options boosts the appeal of the dominating option” (Li et al.,
2019, p. 139). It is argued that when an inferior alternative product (C) is added to the original set of
products (the target, A, and competitor, B), a different choice will be made by consumers. A
substantial shift of preference is made from product B to A (Zhang & Zhang, 2007). The decoy is
dominated by the target, so consumers will be more attracted to the target product. The decoy is not
primarily meant to be sold but serves as seeking attention (Fechner & Herder, 2021). A strategically
placed decoy can increase the buying intention of the target products by multiple percentage points
(Kaptein et al., 2016).

Various product classes, ranging from beer to cars, have applied the decoy effect (Huber et al.,
2014). Take for example the study of Josiam and Hobson (1995) who used the decoy effect to
persuade consumers into buying a more expensive holiday package. The original set contained holiday
packages to either Las Vegas or Disney World consisting of the competitor (low price-low value
package), and the target (high price-high value package), where people tended to choose the
cheapest package (the competitor). When the decoy was added (a high price-low value package),
customers tended to choose the target over the competitor. Consumers indeed shifted their
preference toward the higher-priced packages after the introduction of the decoy.

The shifting of preferences can be attributed to the attraction effect, a phenomenon
introduced by Huber and colleagues (Huber et al., 1982; Huber & Puto, 1983). The attraction effect

takes place when the addition of a decoy, an inferior alternative, increases consumers’ preferences for
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the target product. To explain, decisions depend on the starting point to which the product is
compared, which is the anchoring effect. As the starting point changes due to the addition of a decoy,
the preferences change too, shifting the anchoring point. In 1982, Huber and colleagues applied the
decoy effect to prompt different choices among six product categories: cars, restaurants, beers,
lotteries, film, and television. Students were asked to make choices involving either two or three
alternatives. The study showed a positive gain in percentages for the number of times target products
were chosen. In 1983, Huber and Puto (1983) tried again to understand, with three studies, what
would happen if the new alternative extended the boundaries of the existing choice set by being
superior on one dimension, but poor on others. They asked participants to choose a beer based on
quality and price. The original set included a higher-quality (70), higher-priced ($2,10) beer, and a
lower-quality (60), lower-priced ($1,90) beer. The decoy was either a slightly higher quality (80) beer
with a much higher price (52,50) or a much lower quality (40) beer with a slightly lower price (51,70).
Thus, the target product changed dependent on the decoy. The results showed that the addition of
the decoy made sure that the target was significantly considered more as the preferred beer,
confirming the attraction effect. To conclude, these results support that adding an inferior alternative
may help the brand or product that would not have been sold otherwise (Huber & Puto, 1983).
Generally, there are three types of decoys documented in the literature, summarized by Min
(2003). First, an asymmetrically dominated decoy (Heath & Chatterjee, 1995; Huber et al., 1982).
Hereby, the decoy is a product alternative dominated by the target, but not the competitor. This
means that the decoy is not superior to the target but has one or more attributes inferior to the
target. Second, a phantom decoy. This type of decoy is unavailable for the consumer and dominates
the target product but not the competitor (Highhouse, 1996; Pratkanis & Farquhar, 1992). The decoy
is better on one or more attributes. The phantom decoy could be especially relevant in the digital
context, as online shops do not need to produce the decoy to use the effect (Kaptein et al., 2016).
Lastly, a compromise decoy (Simonson, 1989; Simonson & Tversky, 1992), which is an alternative
product similar to the target product. This decoy product is superior to both the target and competitor

alternatives. See Figure 1 on the following page for the three types of decoy effects.
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Figure 1
lllustrations of the Three Types of Decoys in Relation to the Target and Competitor
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Fechner and Herder (2021) used the decoy effect in the eating domain. They investigated how
consumers can be nudged towards more ecological behaviour when using an online supermarket.
Their target product was a vegetarian meat substitute, whereas the competitor was regular meat.
With the introduction of the third decoy product, organic meat, participants significantly chose the
vegetarian meat option over the regular meat. Looking back at the three types of decoys, it seemed
like Fechner and Herder used a compromise decoy. The reasoning why consumers are more likely to
choose the target, and why this type of decoy will also be used within this research, is due to two
explanations: ease of justification and loss aversion. Consumers tend to make decisions that are easily
justifiable to others (Simonson, 1989). As the target product does not contain inferior features,
consumers will receive less criticism from others. Thus, by avoiding extreme options, consumers will
feel “safer” and less criticized. Next to that, consumers tend to view the intermediate product, the
target, as more attractive than alternatives with extreme values, because the product produces
feelings of loss to a lesser extent (Simonson & Tversky, 1992). As the decoy effect is shown to be
robust in the literature, has a wide scope, and is of practical relevance (Doyle et al., 1999), there is the
possibility to also use the decoy effect to prompt healthier food choices on a supermarket website.

Therefore hypothesis 3 is introduced:

H3: When an inferior alternative product (compromise decoy) is added to the original set of
products, it is expected that consumers choose a product containing less sugar more often contrary to

when the inferior alternative is absent.

Building on the attraction effect and referring to the CAN approach (Wansink, 2015), recall
that when a decoy is added to the original set of products, it increases consumers’ preferences for the

target product. So, the decoy effect seems to fill the position of “attractive” of the CAN approach, as
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the decoy makes the target product more attractive relative to what else is available. Many consumers
prefer what is popular and what they think is normal to order (Wansink, 2015). For example, when
more than 50% of milk in coolers are white, middle schoolers are nearly three times as likely to take
white milk than when only 10% is white (Wansink, 2015). Additionally, Pechey and Marteau (2018)
communicated that, compared to being offered two healthy and two less healthy products, choosing
something healthier is two times more likely with four additional healthy products, compared to four
additional less healthy products. In that case, participants were four times more likely to choose a less
healthy product. Thus, it is hypothesized that when a higher percentage of healthy foods are available,
the healthy foods appear to be more normal to choose. Accordingly, hypotheses 4 and 5 are

introduced:

H4: When an inferior alternative product (compromise decoy) is added to the original set of
products, it is expected that consumers find the target product more attractive to purchase relative to
what else is available.

H5: When an inferior alternative product (compromise decoy) is added to the original set of
products, it is expected that consumers find the healthier products more normal to choose relative to

what else is available.

2.5. Interaction Effect: Visual Design Cues x The Decoy Effect

The systematic literature from Wilson et al. (2016) argued that combined nudges (in their case
‘salience’ and ‘priming’ nudges) could have a more sustained effect compared to one nudge. More
specifically, they proposed that two complementary nudges, meaning combining nudges with
different qualities so they form a complete unit, could influence healthier food choices over a longer
period, ranging from 3 to 21 months. Nonetheless, so far, most research on nudging has only focused
on the use of one nudge. The recent review of Ensaff (2021) concluded that there is a lack of research
examining the combined effect of multiple nudges regarding healthy eating behaviours. The author
mentioned that there is a need for this type of research as effects may be individualised, and for a
meaningful impact, multiple nudges may be required. Similarly, Bonini et al. (2018) suggested
researching whether combined nudges could aid the promotion of pro-environmental behaviour. They
stated that even if the combined effect is not additive, it could still shed light on the underlying
process.

An example of a study using combined nudges is from Jesse and colleagues (2021). Their
results showed that a combination of a default nudge and social information significantly increases the

likelihood of a healthy recipe being selected. However, they did not include an argumentation about
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why the combined effect worked well. Wilson et al. (2016) mentioned that combined nudges make
healthier options simpler to choose, as consumers tend to choose the easiest option. Tversky and
Kahneman (1974) stated similarly, arguing that consumers tend to rely on simple heuristics and will
therefore choose the easiest option, which can support the effectiveness of combined nudges.

The CAN approach (Wansink, 2015) can be linked to this reasoning, as it makes healthier
options easier to choose. Combined, visual design cues (convenience) and the decoy effect
(attractiveness & normal to choose) are hypothesized to cover all aspects of the CAN approach and
could enhance simplicity together. As both nudges are needed to fulfil the CAN approach, it can be
argued that they complement each other. There are promising reasons to amplify the effect on
healthier food choices compared to a single nudge.

Mentioned earlier, Hansen and Jespersen (2013) suggested distinguishing nudges on a
transparent and non-transparent level. Recall that visual design cues are transparent, whereas the
decoy effect is non-transparent. As the nudges both cover different types of transparency, it could be
argued that they complement each other. This is a promising aspect in the reasoning why these two
nudges are promising to interact with each other and make healthier choices easier. More recently,
Ingendahl et al. (2020) provided evidence that defaults and social norm nudges work individually, but
that the combination of both nudges led to an even stronger effect. They speculated that the social
norm nudge served as an explanation for the default, and therefore increased the effectiveness.
Supporting this, research (Paunov et al., 2019, 2020) showed that default nudges are indeed more
effective when they are transparent. In this line of reasoning, the decoy effect might be more effective
when a visual design cue is present as well, as it increases the transparency.

Thus, two types of categorisations provide support for why the decoy effect and visual design
cues combined will have a greater effect than a single nudge. First, the CAN approach, as the decoy
effect and visual design cues cover all three aspects and are therefore complementary. Second, both

nudges complement each other on the level of transparency, and can therefore make choices easier.

H6: When a visual design cue and the decoy effect are presented together, consumers will

choose a product containing less sugar more often contrary to when one or no nudges are presented.

2.6. Moderator Effect: Health-Related Shopping Goals

The study by Van Ooijen et al. (2017) showed that packaging designs serve as a tool for
communicating the healthiness of food products. However, the effects of packaging designs on
healthy food choice and attitude were only present when consumers already had health-related

shopping goals. The packaging shape did not affect consumers driven by hedonic shopping goals,
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meaning the desire to satisfy psychological needs. They attributed this result to the fact that health
cues only influence choice if they are relevant to the consumer. This concept is consistent with
research on the activation of (automatic) processes, suggesting that the impact on consumers is
moderated by motivations and goals (van Ooijen et al., 2017). For example, according to Bargh (1989),
unintended automaticity can be target-dependent and often only emerges when the cue is target-
relevant. Thus, the effects of healthy choices are dependent on the goal of the consumer in a retail
context, which is in line with research on goal dependent automaticity (van Ooijen et al., 2017).

Schuldt (2013) communicated that green colour labels increase perceived healthfulness,
especially among consumers who have high levels of importance on healthy eating. This effect can be
attributed to the fact that consumers who are motivated to choose healthy foods, specifically look for
and are influenced by health cues (Schuldt, 2013). It furthermore suggests that when cues play on
one’s health goal, consumers may be inclined to view those foods in an unrealistic positive light, which
is consistent with the reasoning behind the halo effect (Schuldt, 2013; Thorndike, 1920).

Jansen et al. (2021) researched the effectiveness of food swaps to encourage healthier food
choices online. They revealed that swap offers and Nutri-Score labelling significantly led to healthier
food decisions. However, consumer health interest significantly moderated the influence of the Nutri-
Score on the ease of identifying healthy food products. They therefore stated that the interest of
consumers in health-related behaviour can influence the willingness to process information about
healthfulness, such as cues. This increases the positive effect of various types of interventions
(Drichoutis et al., 2006; Hieke & Taylor, 2012). Furthermore, when people are engaging in health-
related behaviour, an intervention leads to even more motivation for health behaviours than for those
with low health interests. This has to do with personal involvement (Maheswaran & Meyers-Levy,
1990; Rothman & Salovey, 1997). This reasoning from Jansen et al. (2021) is in line with and based on
earlier findings that the goal of interventions should be in line with personal goals regarding healthy
eating (Hillhouse et al., 2017; Maheswaran & Meyers-Levy, 1990; Rothman & Salovey, 1997). Lastly,
the meta-analysis regarding nutrition label nudging by Drichoutis et al. (2006) illustrated that
consumers with high health-related behaviours are more likely to use nutrition information and/or
health claims.

To summarize, health-related shopping goals can strengthen the effectiveness of visual design
cues and the decoy effect due to various reasons. The most prominent reason has to do with
consumer motivation, interest, and goals (Hillhouse et al., 2017; Maheswaran & Meyers-Levy, 1990;
Rothman & Salovey, 1997). This is part of goal dependent automaticity, researched by Bargh (1989),
but also has to do with the willingness to process information (Drichoutis et al., 2006; Hieke & Taylor,
2012). Lastly, Schuldt (2013) argued that consumers with high health-related shopping goals are

specifically looking for certain cues. These cues will therefore attract more attention to those with
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high health-related shopping goals, as opposed to consumers with low health-related shopping goals.
It is hypothesized that people with higher health-related shopping goals are more affected by the

(combined) nudges than people with lower health-related shopping goals.

H7: The positive effect of a green visual cue on the healthiness of one’s food choice is
strengthened by health-related shopping goals.

H8: The positive effect of the decoy effect on the healthiness of one’s food choice is
strengthened by health-related shopping goals.

H9: The positive interaction effect of a green visual cue and the decoy effect on the

healthiness of one’s food choice is strengthened by health-related shopping goals.

2.7. Research Model

This research investigates the effect of green colour cues and the decoy effect on one’s food
choices. Within this research, visual design cues and the decoy effect are independent variables,
whereas the outcome variable is food choice. Convenience, attractiveness, and normal to choose are
also seen as outcome variables to measure if the nudges comply with the CAN approach. Lastly, a
moderator is added to investigate the effect of health-related shopping goals on the relationship
between the (combined) nudges and one’s food choice. A conceptual model is visualised in Figure 2

on the next page.

19



Figure 2
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3. Method

This study investigated to what extent online nudges could influence one’s food choice. A 2
(visual design cue: present vs. absent) x 2 (decoy effect: present vs. absent) experimental design with
a moderator variable was conducted where a realistic supermarket website was created to test the
hypotheses derived from the literature review. The nudges were used to persuade participants’
decision-making and guided them towards food products lower in sugar. Participants were randomly
assigned to one condition (Table 1) of the supermarket website and completed the online experiment
in their own environment at their own time, strengthening the external validity regarding the research
context. The study has received ethical approval from the BMS ethics committee of the University of

Twente (approval number 221158).

Table 1
Instrument Design Matrix
Decoy effect present Decoy effect not present
Visual design cue present Condition 1 Condition 2
Visual design cue not present Condition 3 Condition 4

3.1. Preliminary Study

Before gathering data, a preliminary study was conducted to investigate which textual claim
and design of a green visual cue would enhance the right effects. The goal was to find a cue that
conveys the tastiness and healthiness of the target product. A small focus group (N = 4) was held
where different claims and designs were proposed (Appendix A). Participants discussed the
associations they received from the cues, what they thought the meaning was behind the cues, where
their eyes were drawn to on the website, and how they felt about the cues.

All participants agreed on one design for the cue (Figure 3), as this design drew attention and
was clear in its meaning. Furthermore, the textual claim “lekker & doordacht” (healthy & thought out)
was decided on, as participants perceived the claim as broad in its meaning, but as soon as the green
cue was added, they linked the claim to healthiness. Moreover, participants did not get a negative
feeling towards healthy products when the claim was used. Other textual claims were either not clear
in their meaning, or were too focused on sentences about healthy foods, causing reactance, meaning

that participants would deliberately not choose the targeted product.
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Figure 3
Final Design Visual Cue
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3.2. Pre-test

3.2.1. The Decoy Effect

The pre-test aimed at selecting appropriate materials for the main experiment, namely which
food products to use on the website for the decoy effect, and the visibility of the visual design cue.
Through an online questionnaire (Appendix B), participants (N = 9) had to rate 21 randomised snacks
(e.g., snack paprikas, muesli bars, strawberries, and chocolate chip cookies) on their perceived
healthiness (in terms of sugar content) and attractiveness on a 5-point Likert Scale (1 = unhealthy / not
attractive, 5 = very healthy / attractive. In line with van den Enden & Geyskens, 2021). For the decoy
effect to work within the healthy eating domain, there are three important conditions (van den Enden
& Geyskens, 2021) to be met: (1) the attractiveness of the target and competitor are not significantly
different, (2) the attractiveness of the decoy is significantly lower, and (3) the competitor is
significantly less healthy than both the target and decoy.

Based on the results of the pre-test, a choice set was decided on. Products were seen as
healthy and/or attractive when their mean scores were above the midpoint of 3, but the higher the
better. The target product is mandarins, as they scored high on perceived healthiness (M =4.33,SD =

.50) and attractiveness (M = 4.00, SD = .71). The competitor product is Maltesers, as they were
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perceived significantly less healthy (M = 1.22, SD = .44) than mandarins (t(16) = 14.00, p < .001), and
scored similarly on attractiveness (M =4.11, SD = 1.27) as mandarins (t(16) = -.23, p = .82). The decoy
product is oatmeal porridge, as it scored similarly high on perceived healthiness (M =4.11, SD =.33) as
the mandarins (t(13.94) = 1.11, p = .29), and significantly lower on attractiveness (M =2.22, SD = 1.09)
compared to both mandarins (t(16) = 4.10, p <.001) and Maltesers t(16) = 3.38, p = .004). Appendix C

shows the descriptive statistics for all 21 products.

3.2.2. Visual Design Cues

The final visual cue was tested again in the pre-test to ensure that participants perceived the
cue as visually salient and understood the meaning behind the nudge. Participants (N = 9) were first
exposed to the supermarket website not including the visual design cue (Figure 4) where they had to
indicate which product they found most convenient to see, and what they thought the meaning was
behind the textual cue “lekker & doordacht”. Next, they were exposed to the website including the
visual design cue (Figure 4) where they had to answer the same questions.

In absence of the visual design cue, participants primarily perceived no product as more
convenient to see than another product (44.4%) or perceived the first product on the page as the
most convenient to see (snack paprikas, 33.3%). When the visual design cue was present, there was a
clear shift, as participants then perceived the product with the visual design cue (oatmeal bars) as
most convenient (88.9%). These results support the design and the convenience of the visual cue.

Participants were asked about the meaning behind the textual cue “lekker & doordacht”,
presented in each condition. The textual claim intends that it has a broader and more vague definition
when the green visual cue is absent, but that the claim will be linked to healthiness as soon as the
green visual cue is present. As tested in the pre-test, participants mainly thought that the textual claim
held the meaning of a well-considered product (55.6%) when the visual design cue was absent. When
the cue was present, participants thought the meaning behind the textual claim was about the

healthiness of the product (77.8%), supporting the textual claim.
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Figure 4
Shown Stimuli Without the Visual Design Cue vs. With the Visual Design Cue
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3.2.3. Usability of the Website

The pre-test was conducted to gain insights into the usability of the website. To make sure
that a digital product is user-friendly, it is recommended to test the product with five persons, as that
is enough to find up to 85% of the problems (Nielsen, 2000). Participants in the pre-test (N = 9) were
asked to put products from a given grocery list in their shopping basket on the website. During this
test, participants had to think aloud, as it let the researcher discover why users guess wrong about
parts of the interface. Furthermore, the researcher learns about what the users really think about the
design, while hearing misconceptions (Nielsen, 2012). Next to the thinking-aloud method, the
researcher observed the activities of the participants to see how they used the website and to find
other underlying issues. After finishing the task, participants had to rate statements from the System
Usability Scale (Brooke, 1996) on a 5-point Likert ranging from “strongly disagree” to “strongly agree”.

The System Usability Scale resulted in a score of 87.5 out of 100, meaning that the usability of
the website is perceived as “very good” according to its calculations. Furthermore, the statement
“How realistic did you perceive the website of the online supermarket?”, measured on a unipolar
Likert scale ranging from 1 (very unrealistic) to 5 (very realistic), received a mean score of 4.56 (SD =

.53) meaning that participants perceived the supermarket website as realistic. No hiccups were
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noticed among participants. All participants succeeded in finding the products they needed on their

first try.

3.3. Stimuli Design

Four realistic supermarket websites were created on the website-creator Wix. This website
was based on the Dutch supermarket “Albert Heijn”, so participants would perceive the websites as
more believable and realistic. Pictures of products on the website were also taken from the Albert
Heijn website (2022). The landing page contained a fictive savings program for pans, seasonal-related
offers, and blog posts. A link to all nineteen product categories (e.g., households, freezer, and bakery)
was, among others, included in the menu. These categories subsequently linked to subcategory pages
(e.g., banquet, bread, and crackers) or product pages. On the product pages, participants had to
decide which product to put in their shopping baskets. The check-out page was disabled to ensure
that participants were not tricked into buying the products. The website was optimised for both
desktop and mobile, and participants were able to choose between a Dutch or English translation of
the website.

The four websites represented the four experimental conditions. The websites were
completely identical, apart from the product page “snacks”, as that is where the nudges were either
present or absent. When the decoy effect was absent, two equally attractive pre-tested products (the
target, mandarins, and the competitor, Maltesers) were available on the product page. When the
nudge was present, a pre-tested asymmetric dominated alternative product (oatmeal porridge) was
added to the original set of products.

For the visual design cue, the target product and its textual claim were highlighted by a dull
green colour cue, as a less saturated colour green especially conveys healthiness (Mead & Richerson,
2018; Tijssen et al., 2017). The preliminary study and pre-test supported the visual salience of the food
option presented with the cue. When the visual design cue was absent, no green colour cue was
present. The snack products were almost equally expensive to prevent participants from choosing a
snack based on its price. Figure 5 presents the stimulus materials on the “snacks” product page.

Appendix D presents the supermarket website as a whole.
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Figure 5
Stimulus Materials Desktop Design
Condition 1 Condition 2
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3.4. Experimental Procedure

The main experiment was conducted using the Qualtrics Experience Management platform
and a Wix-website. A digital approach was chosen so participants would be exposed to the stimuli in
their own environment, similar to when they shop for groceries online. The survey consisted of seven
components (Appendix E). Prior to the survey, participants were shown the informed consent, which
pointed out their rights as a participant. This form included a checkbox for consent. If participants did
not agree with the experiment or the handling of the data, they were thanked for their time and
directed to the end of the survey. If agreed, they were directed to the rest of the survey.

The second block collected the participant's hunger level on a 5-point Likert scale, as cravings
might influence their food choice. Thirdly, statements about participants’ health-related shopping
goals were asked to indicate their involvement in health choices on a daily basis. The fourth
component contained the main experiment. Participants were randomly assigned to one of the four
conditions and instructed to put four items in their shopping basket on the supermarket website
regarding the assigned condition. The item “a snack” on the shopping list was the targeted product
page, where the dependent variable food choice was measured. The other three food and non-food

products were added to the list to ensure a realistic shopping experience. Participants were informed
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that they should choose the products they would buy as if it were a real supermarket. Once
participants completed the shopping list, they had to go back to the survey and finish the remaining
guestions. Corresponding questions about the dependent variables convenience, attractiveness, and
normality were followed.

To gain time between answering the main experiment and the manipulation check, the fifth
component consisted of demographic questions, asking for gender, age, and highest degree or level of
education completed. In the sixth block, participants were again exposed to the stimulus of the
condition they were assigned to. Manipulation check questions were asked to ensure that participants
recognised the various elements of the nudges. At the end of the survey participants were asked if all
guestions were clear to them, and if not, what hiccups they encountered. Finally, a closing statement

showed that participants completed the survey and thanked them for their time.

3.5. Sampling Procedure and Participants

The study population consisted of residents living in The Netherlands above the age of 18. The
target sample was drawn from this study population. Table 2 visualises the demographics of the
participants per condition. Non-probability sampling methods (convenience and snowball sampling)
were used to collect data from participants as no sampling frame was available for the researcher.
Participants were recruited through the channels of social media, word of mouth, and flyers in
supermarkets to ensure the best possible representative sample. The survey was active for three
weeks total.

In total, data from 275 participants were collected. 6 participants did not give consent, 46
participants did not complete the survey, and 34 participants had to be discarded because they did
not click on the link to the supermarket website and were therefore not exposed to the stimuli. That
left 189 valid responses, of which 68 males (36%), 119 females (63%), 1 third gender (0.5%), and 1
who preferred not to say it (0.5%).

All participants were randomly and equally assigned to one of the four conditions, where no
gender differences were found between the conditions (y2(9, N = 189) = 8.50, p = .49). The
participants ages ranged between 18 and 73 years (M = 28.54, SD = 11.47). No significant difference
was found in the age distributions between the four conditions (F(3, 185) = 1.32, p = .27). Additionally,
the groups did not differ in educational level (¥2(21, N = 189) = 20.23, p = .51). An ANOVA test showed
no significant differences between the conditions regarding participants’ health-related shopping
goals (F(3, 185) = .41, p =.75). The insignificant differences between the randomized conditions

strengthened the internal validity of the study.
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Table 2

Distribution of Sample Characteristics

Condition 1 Condition 2 Condition 3 Condition 4 Overall
N % N % N % N % N %
Total 44 100% 53 100% 47 100% 45 100% 189  100%
Gender? Male 13 29.5% 23 43.4% 17 36.2% 15 33.3% 68 36.0%
Female 29 65.9% 30 56.6% 30 63.8% 30 66.7% 119 63.0%
Third
1 2.3% 0 0.0% 0 0.0% 0 0.0% 1 0.5%
gender
NP 2.3% 0 0.0% 0 0.0% 0.0% 1 0.5%
Education®  H.S. 8 18.2% 10 18.9% 10 21.3% 17.8% 36 19.0%
VET 4.5% 3 5.7% 4 8.5% 8.9% 13 6.9%
HBO b. 13 29.5% 19 35.8% 19 40.4% 17 37.8% 68  36.0%
HBO m. 11.4% 2 3.8% 2 4.3% 0 0.0% 9 4.8%
WO b. 11.4% 10 18.9% 9 19.1% 10 22.2% 34 18.0%
WO m. 10 22.7% 8 15.1% 2 4.3% 6 13.3% 26 13.8%
Other 0 0.0% 1 1.9% 0 0.0% 0 0.0% 1 0.5%
NP 1 2.3% 0 0.0% 1 2.1% 0 0.0% 2 1.1%
M SD M SD M SD M SD M SD
Age® 27.5 10.6 28.2 10.8 27.1 9.8 31.4 14.2 28.5 115
Health R.9 4.5 0.9 4.3 0.9 4.4 1.0 4.3 1.0 4.4 0.9

Note: H.S. = high school, Health R. = the moderator health-related shopping goals, and NP = not provided

2 (x2(9, N =189) = 8.50, p = .49)

o) (y2(21, N = 189) = 20.23, p = .51)
' (F(3,185)=1.32, p=.27)
9 (F(3,185) = .41, p=.75)

3.6. Measures

Variables and their associated constructs were measured using 7-point Likert Scales. The

statements were acquired from pre-existing scales or were constructed by the researcher. Table 3 on

the following page presents an overview of the measures and their statements used in the main

experiment.
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Table 3

Measures for the Dependent and Moderation Variables

Measurement Statements

Food choice « Thisis the snack | put in my shopping basket.

(Created for this research)

Convenience « When | opened the product page, this product drew my attention and was
(Created for this research) very convenient to see.

Attractiveness « Comparing all options, | think this product is very attractive to choose.

(Created for this research)

Normal to choose « | feellike this product is a "normal" and popular choice compared to the
(Created for this research) other options.

Health-Conscious Scale « | am very self-conscious about my health.

(Gould, 1988) « |l am more concerned about my health than the average person.

« The healthiness of food has little impact on my food choices. *

Health and Taste Attitude « | am very particular about the healthiness of food | choose and eat.
Scale « | buy what [ like, and I do not worry much about the healthiness of food. *
(Roininen et al., 1999) « Itisimportant for me that my diet is low in sugar.

« The healthiness of snacks makes no difference to me. *

* Negative statements, and therefore recoded for the final scores

3.6.1. Food Choice

The dependent variable food choice was measured on a nominal level, depending on the
condition the participant was assigned to. Participants in condition 1 and 3 could choose between 3
food products (0 = oatmeal porridge, 1 = mandarins, 2 = Maltesers), while participants in condition 2
and 4 had the option to choose between 2 products (0 = mandarins, 1 = Maltesers). After participants
completed the assignment of fictively buying products, they had to indicate which snack they put in
their shopping basket.

Each snack had a corresponding level of healthiness, based on the amount of sugar per 100
grams. The less sugar, the healthier the product was ranked. Thus, in this study, oatmeal porridge was
classified as the healthiest (4 grams of sugar per 100 grams), then mandarins (8.2 grams per 100

grams), and Maltesers were the unhealthiest with 53 grams of sugar per 100 grams.

3.6.2. CAN Approach

The CAN approach by Wansink (2015) was implemented in this research by using the acronym
for Convenience, Attractive, and Normal as three dependent variables. As the researcher could not
find an existing scale, new statements were constructed in line with the article of Wansink (2015).
Convenience was measured with the statement “when | opened the product page, this product drew

my attention and was very convenient to see” where participants had to choose between the snacks
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they were presented with on the supermarket website or could fill in that they perceived no product
as more convenient to see.

Attractiveness was measured with the statement “comparing all options, | think this product is
very attractive to choose” where participants had to rate each snack on a 7-point Likert scale, ranging
from “strongly disagree” to “strongly agree”. This same Likert scale was used to measure normality,
where participants had to rate the snacks on the statement “I feel like this product is a normal and

popular choice compared to the other options”.

3.6.3. Health-Related Shopping Goals

The moderator health-related shopping goals was assessed through seven items on a unipolar
7-point Likert scale ranging from “strongly disagree” to “strongly agree”. The seven statements were
derived from the Health-Conscious Scale (Gould, 1988) and from the construct ‘general health
interest’” in the Health and Taste Attitude Scale (Roininen et al., 1999). Only the items most relevant to
this study were used, and some statements were slightly adjusted to fit the context of the study. The
scales included items such as “l am very particular about the healthiness of food | choose and eat” and
“I am very self-conscious about my health”. A reliability analysis was executed to investigate internal
consistency between the seven statements. The results reported a satisfactory internal consistency

with a Cronbach’s Alpha of a =.75, exceeding the threshold of a = .70.

3.7. Data Analysis

To analyse the results from the experiment, the program IBM SPSS Statistics 27 was used. A
significance level (p) of 0.05 was needed to conclude whether the outcomes were statistically
significant. Manipulation checks were performed to test whether the manipulation of the stimuli was
successful and whether there were significant differences between the conditions. For this, Chi-square
tests and t-tests were performed.

Descriptive analyses were used to analyse differences between the means, standard
deviations, and percentages of variables and to discover potential effects. The results of the visual
design cue and the decoy effect on food choice were analysed using a Chi-square test, as food choice
was a dichotomous variable. A log-linear analysis gave further insights into the interaction effect of
both nudges on food choice, as it measured the association between multiple categorical variables,
estimating the probability of observing a statistically significant combination.

For the CAN approach, the visual design cue on convenience was tested using a Chi-square
test. A Multivariate Analysis of Variance (MANOVA) was performed for the decoy effect on

attractiveness and normality, considering the correlation between the outcome variables. Univariate
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Analysis of Variance (ANOVA) revealed the difference between the means of the two groups on the
outcome variable. The extent to which food choice was affected by attractiveness and normality could
be determined.

A Median split on the mean moderator score was used to test the effect of health-related
shopping goals on food choice. To check if the mean score of one’s health-related shopping goals
moderated any main or interaction effect, generalised linear models were conducted with binary
logistic outcomes. These outcomes were further visualised in boxplots.

The analyses for the results omitted the decoy product, as there was a difference in the
number of snacks the participants could choose from (two products in the no-decoy condition vs.
three products in the decoy condition), which could bias the results (in line with van den Enden &
Geyskens, 2021). Additionally, the decoy product was not meant to be chosen, but rather served as an
attention seeker (Fechner & Herder, 2021). It was therefore no surprise that the decoy product was
only chosen eight times by participants in total, and the results of the statistical tests did not rely on
the data of the decoy product. The results of this study were thus about the differences between the

target and competitor products.

3.8. Manipulation Check

3.8.1. Visual Design Cues

To verify that the manipulation of the visual design cue was successful, a manipulation check
was conducted. Participants had to indicate whether they saw a green cue on the “snacks” product
page (0 = no, 1 = yes). The Chi-square test revealed that there were significant differences between
the conditions without and including the visual design cue, with y2(1, N = 189) = 42.34, p <.001. In
the condition without the visual design cue, 91.3% (N = 84) of the participants did not see the cue,
whereas in the condition with the visual design cue, 52.5% (N = 51) of the participants did see the cue.

The manipulation was therefore successful.

3.8.2. The Decoy Effect

Additionally, a manipulation check for the decoy effect was conducted to test whether
participants could recall the number of snacks presented to them in their assigned condition.
Participants were asked to indicate the number of snacks they were presented with on the
supermarket website. An independent sample t-test revealed that there were significant differences
between the conditions without the decoy product (M = 2.07, SD = .33) and including the decoy
product (M =2.97, SD = .35), with t(187) = -18.16, p < .001. This suggests that the manipulation was

successful, as participants saw a different number of snacks within the different conditions. When the
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decoy was absent, 91.8% of participants saw the correct number of snacks, and when the decoy was

present, 94.5% of participants saw the correct number of snacks.

3.8.3. Textual Claim

The third manipulation check was conducted to test whether participants saw the textual
claim of “tasty & thought out”. Over all conditions, 61 participants (32.3%) mentioned they saw the
textual claim, while 128 participants did not see the textual claim. Of the 61 participants that saw the
claim, 82% (N = 50) remembered the correct textual claim. The textual claim was not a variable of
interest for this study, so it was no bad thing that most participants did not see or remember the claim
correctly. These results indicate that the textual claim was not a leading nudge within this study and
that participants did not make their food choice solely based on the textual claim.

Noticeable is that when the visual design cue was absent, participants more often did not see
the claim (N =79, 85.9%) than did (N = 13, 14.1%). When the visual design cue was present, there was
no clear difference in whether they saw (N = 48, 49.5%), or did not see the claim (N =49, 50.5%).
Accordingly, there was a significant difference between the conditions in the absence and presence of

the visual design cue on seeing the textual claim (y2(1, N = 189) = 27.00, p < .001).

3.8.4. Food products

Finally, the last manipulation check was conducted to test whether participants perceived the
food products used on the website in the category “snacks” as healthy or unhealthy on a 5-point Likert
scale (1 = unhealthy, 5 = healthy). The target product mandarins were perceived as healthiest (M =
4.62,SD =.53), whereas the competitor product Maltesers was perceived as unhealthy (M = 1.31, SD
=.58), which is a significant difference (paired sample t-test, t(188) = 55.07, p < .001). The decoy
product was, as intended, perceived as healthy (M = 3.75, SD = .85). These results correspond to the
results of the pre-test and are in line with the research of van den Enden and Geyskens (2021). The

manipulation products were perceived as intended.
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4. Results

Several tests were performed to examine the effects of the predictor variables on the

outcome variables. Table 4 presents an overview of the chosen snack per experimental condition.

Table 4

Chosen Snack per Experimental Condition
Condition Decoy Target Competitor Total

N % N % N % N

1. VDC present x DE present 2 4.5% 34 77.3% 8 18.2% 44
2.VDC present x DE absent 0 - 37 69.8% 16 30.2% 53
3.VDC absent x DE present 6 12.8% 25 53.2% 16 34.0% 47
4.VDC absent x DE absent 0 - 25 55.6% 20 44.4% 45
Total 8 4.2% 121 64.0% 60 31.7% 189

Note: VDC = visual design cues, DE = decoy effect

4.1. Main Effects

4.1.1. Visual Design Cue

To test the effect of the green visual design cue on participants’ food choice, a Chi-square test
was performed. The results suggest a significant association between the green cue and the
healthiness of the chosen snack, with y2(1, N =181) = 5.61, p =.02. When the visual design cue was
present, 74.7% (N = 71) of the participants chose for mandarins, compared to 58.1% (N = 50)
participants who chose mandarins when the visual design cue was absent. Even though the effect size
is small (¢ =.176), it can be stated that the healthiness of the chosen snack is dependent on the visual
design cue, supporting H1.

Another Chi-square test was performed to examine whether there was an effect of visual
design cues on the convenience of seeing the target product. The data suggest that visual design cues
and convenience are associated with each other, with y2(1, N = 189) = 20.51, p < .001, supporting H2.
When the visual design cue was not present at the target product, mandarins were perceived as less
convenient to see (N =16, 17.39%), compared to no product or other food products (N =76, 82.61%).
Consequently, when the visual design cue was present, the number of participants that perceived

mandarins as the most convenient was significantly higher (N =47, 48.45%).

4.1.2. The Decoy Effect

A Chi-square test revealed no significant association between the decoy effect and the

healthiness of the chosen snack (¥2(1, N = 181) = 1.24, p = .27). In both conditions, participants chose
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the healthy snack (decoy effect absent: N = 62, 63.3%, present: N =59, 71.1%) over the unhealthy
snack (decoy effect absent: N = 36, 37.6%, present: 24, 28.9%). The difference between the two
conditions was however not significant, rejecting H3.

A MANOVA revealed that the decoy effect had a statistically significant effect on the
combined dependent variables “attractiveness” and “normal to choose”, with F(4, 184) = 6.36, p <
.001; Wilk's A = 0.88, partial n? = .12. Separate univariate ANOVA tests (Table 5) revealed that the
decoy effect had a statistically significant effect on both the attractiveness (F(1, 187) =5.43, p = .02),
and normality (F(1, 187) = 15.718, p < .001) of the mandarins. As can be seen in Table 5, mandarins
were considered more attractive (M =5.41, SD =1.42) and normal (M =5.32, SD = 1.33) in presence of
the decoy than in absence of the decoy (attractiveness: M = 4.92, SD = 1.46, normality: M =4.50, SD =
1.49). No statistically significant effects were found towards the attractiveness of Maltesers, nor that

they were perceived as more normal to choose. As such, both H4 and H5 are supported.

Table 5
Univariate Analysis of Variance Decoy Effect
Decoy Mean SD F(1,187) Sig.
Attractive — mandarins Absent 4.92 1.46 5.43 .021
Present 541 1.42
Attractive — Maltesers Absent 4.96 1.61 A3 723
Present 5.04 1.68
Normal to choose — mandarins Absent 4.50 1.49 15.72 <.001
Present 5.32 1.33
Normal to choose — Maltesers Absent 4.62 1.48 2.51 115
Present 4.97 1.51

4.2. Interaction Effect: Visual Design Cue x The Decoy Effect

A log-linear analysis was conducted to examine for an association between the two
independent variables (visual design cues and the decoy effect), and the dependent variable, food
choice (mandarins vs. Maltesers). The fit was adequate with y2(4, 181) = 3.24, p = .52, meaning that
the model provides a proper explanation for the variation in the data and has a low error rate. The
log-linear analysis did not reveal a significant three-way interaction among visual design cues, the
decoy effect, and food choice (¥2(1, 181) = .34, p = .56). As discovered before, significant main effects
of visual design cues on food choice (B =.20, SE = .08, p = .02) were found, but, sequential, not for the
interaction between the three variables (B = -.05, SE = .08, p = .58). Hypothesis 6 is therefore not

supported.
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Overall, in condition 1, where both nudges were present, participants chose the target
product the most (77.3%, Table 4), indicating that the interaction did influence consumer decision-
making. In comparison, in condition 4 where no nudges were present, the competitor product was

chosen most often (44.4%, Table 4).

4.3. Moderator Effect: Health-Related Shopping Goals

Before conducting a moderation analysis between the nudges and the chosen snack, a Chi-
square test was conducted to investigate whether there is an association between health-related
shopping goals and food choice. With a median split of the moderator scores (Mdn = 4.29), the results
suggest a positive significant association between the moderator and the healthiness of the chosen
snack, with y2(1, N =181) = 14.78, p < .001. People with low health-related shopping goals (Mdn <
4.29) significantly chose the mandarins less often (28.3%) compared to those with high health-related
shopping goals (Mdn > 4.29, 58.7%).

To investigate whether health-related shopping goals — at their scale measurement level —
moderated the relation between the nudges and the chosen snack, generalised models with binary
logistic outcomes were conducted. Testing hypothesis 7, the fit of the model (visual design cue *
health-related shopping goals on food choice) was adequate with y2(51, 181) = 59.07, p = 1.16. An
overall difference in food choice between the presence or absence of the visual design cue and the
mean score of the moderator was found, meaning that food choices were not the same in the
different combinations of the visual design cue with the health-related shopping goals (¥2(2) = 19.18,
p < .001). Specifically looking at when the visual design cue is present, as stated in the hypothesis, the
results indicated that food choice was significantly predicted by the health-related shopping goals and
the presence of the visual design cue, with B =.90, SE = .21, ¥2(1) = 18.00, p < .001. As can be seen in
Figure 6, when the visual design cue is present, and consumers have higher health-related shopping
goals, their food choice is associated with a healthier option than when they have more hedonic

shopping goals, supporting H7.
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Figure 6
Boxplot of the Moderating Effect on Food Choice When the Visual Design Cue is Present
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The non-significant main effect of the decoy effect on food choice might have been due to an
underlying process of the moderator. Testing hypothesis 8 with a generalised model, the fit of the
model (decoy effect * health-related shopping goals on food choice) was adequate (y2(46, 181) =
52.08, p = 1.13). The generalised model revealed an overall significant difference in food choice
between the presence or absence of the decoy effect and the mean score of the moderator, with
x2(2) =15.91, p <.001. To answer H8, the parameter estimates revealed that food choice is
significantly predicted by the moderator and the presence of the decoy effect (B = .83, SE =.21, y2(1)
=15.87, p <.001), exposing an underlying process for the non-significant main effect. It can be
concluded that in the sample population of adolescents in The Netherlands, when the decoy effect is
present, a higher health-related shopping goal is associated with a higher probability of choosing

mandarins over Maltesers, supporting H8 (Figure 7).

Figure 7
Boxplot of the Moderating Effect on Food Choice When the Decoy Effect is Present
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At last, the log-linear analysis revealed no statistically significant interaction effect between
both nudges. However, just as with the decoy effect, health-related shopping goals might moderate

this effect, further supporting the underlying mechanism of food choice. The fit of the model (visual
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design cue * decoy effect * health-related shopping goals on food choice) was adequate, with y2(45,
181) =55.30, p = 1.23. An overall significant difference in food choice was found in the different
combinations of the nudges with the health-related shopping goals, with y2(2) = 18.03, p <.001. As
expected, food choice was significantly predicted by the moderator and the presence of both the
visual design cue and the decoy effect (B =.96, SE =.23, y2(1) =17.97, p <.001). In conclusion, a
higher health-related shopping goal, when the visual design cue and the decoy effect are present, is

related to a higher probability of choosing a healthier snack, supporting H9 (Figure 8).

Figure 8
Boxplot of the Moderating Effect on Food Choice When the Visual Design Cue and the Decoy Effect are

Present
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4.4, Additional Analyses

The level of hunger from participants was measured on a 5-point Likert scale, as hunger might
influence one’s food choice (Hoefling & Strack, 2010; Neumark-Sztainer et al., 1999). A Chi-square test
was performed to examine the effects of one’s level of hunger on their food choice. The Chi-square
revealed no statistically significant association between the level of hunger and the healthiness of the
chosen snack, with y2(4, 189) = 1.87, p = .76. Accordingly, when participants indicated that they were

hungry, it did not lead to unhealthy choices.
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4.5. Overview Hypotheses

presented in Table 6.

Based on the results of the statistical analyses, an overview of the tested hypotheses is

Table 6
Overview of the Tested Hypotheses

Hypothesis Result

H1 When a green visual cue is presented, it is expected that consumers choose  Supported
a product containing less sugar more often contrary to when a green visual
cue is absent.

H2 When a green visual cue is presented with healthier products, it is expected  Supported
that those food products are more convenient to see.

H3 When an inferior alternative product is added to the original set of Rejected
products, it is expected that consumers choose a product containing less
sugar more often contrary to when the inferior alternative is absent.

H4 When an inferior alternative product is added to the original set of Supported
products, it is expected that consumers find the target product more
attractive to purchase relative to what else is available.

H5 When an inferior alternative product is added to the original set of Supported
products, it is expected that consumers find the healthier products more
normal to choose relative to what else is available.

H6 When a visual design cue and the decoy effect are presented together, Rejected
consumers will choose a product containing less sugar more often contrary
to when one or no nudges are presented.

H7 The positive effect of a green visual cue on the healthiness of one’s food Supported
choice is strengthened by health-related shopping goals.

H8 The positive effect of the decoy effect on the healthiness of one’s food Supported
choice is strengthened by health-related shopping goals.

H9 The positive interaction effect of a green visual cue and the decoy effect on  Supported

the healthiness of one’s food choice is strengthened by health-related

shopping goals.
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5. Discussion

The study aimed at investigating the possible effects of a visual design cue and the decoy
effect on one’s food choice. Consumers’ health-related shopping goals were considered as a
moderator variable to examine whether their shopping goals moderated the effect on one’s food

choice.

5.1. Discussion of the Results

The biggest research gap this study adressed was the combined effect of visual design cues
and the decoy effect on food choices. Previous research suggested that combined nudges make
healthier food choices easier (Jesse et al., 2021; Wilson et al., 2016). In addition, the CAN approach
argued making healthier products more convenient, attractive, and normal to choose enhances
simplicity and holds promise for stimulating the purchase of healthy foods (Wansink, 2015). | find
evidence for the hypotheses that visual design cues have a significant positive effect on convenience,
and that the decoy effect significantly increases the attractiveness and normality of mandarins. These
results verified that both nudges comply with the CAN approach. Visual design cues and the decoy
effect were hypothesised to positively interact with each other, as they were complementary in terms
of transparency. Results showed that when both nudges were present, participants chose the
healthier product (mandarins) more often compared to when one or no nudge was presented.

Nonetheless, the results indicated no significant differences over the experimental conditions.
This contrasts with previous research and may be due to several factors. As the positive effect is in line
with previous research, the trend might suggest that there is another underlying relationship. For
example, linking the results to Bottom-up vs. Top-down processing (Norman & Rumelhart, 1975), the
visual design cue might have dominated the decoy effect. Bottom-up processing is data-driven. The
stimulus is not known to the person, so one’s mind looks at the individualised parts to comprehend
the full stimuli (the stimulus influences its thinking). This can be linked to the decoy effect, as people
do not know the meaning behind the presented products (non-transparent nudging). Top-down
processing, on the other hand, is goal-driven. The stimulus itself does not say much, but one’s mind
makes sense of the stimuli (the thinking influences the stimulus). This can be linked to the visual
design cue, as people try to make sense of the green shape and link it to their goals (transparent
nudging). The thinking behind the significant moderation effect of health-related shopping goals is
that people who already have the motivation and interest in healthy eating, specifically look for cues
to support their lifestyle. Both the visual design cue and the moderator have shown to be goal-
dependent, thereby possibly overshadowing the decoy effect, which is data-driven. While the

interaction effect was not statistically significant, the result may be of added value and should not be
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dismissed. Further research should determine the true effect and explore possible underlying
relationships besides health-related shopping goals.

The individual nudges likewise affected the mechanism of the interaction effect. Based on the
findings from, among others, Manasoontorn (2022), who investigated the effects of visibility
enhancements on healthy food choice and calorie intake, it was expected that participants exposed to
visual design cues were more likely to choose the healthier product (mandarins) over an unhealthy
one (Maltesers). Results demonstrated statistical significance in line with previous research and
hypothesis 1. It supports the assertion that visual design cues are effective in influencing the decision-
making process of consumers, which can be explained by the Dual Process Theory.

Participants significantly perceived the mandarins as the most convenient to see, and they
were significantly chosen more when the visual design cue was present. As expected, there are strong
reasons to believe that participants relied on their System 1 processing. Argued by Johnson &
Goldstein (2003) and Keller et al. (2011) about the default option, people choose the most convenient
option to avoid investing time and because it is the recommended choice. This argument now also
applies to visual design cues. Thus, respondents relied on their System 1 when presented with the
visual design cue which made the mandarins more convenient to see, and in turn led to more fictitious
purchases of the mandarins. The findings of the visual design cue add to the literature on how colour
cues can influence behavioural outcomes, as limited evidence has been available to date. It
furthermore supports the prediction that a visual design cue enables consumers to make healthier
food choices. Argued by Kroese et al. (2015), and now also this study, it is better to adjust the
environment rather than telling consumers to choose a healthier alternative.

With the decoy effect, it was investigated whether adding a decoy (oatmeal porridge) would
result in more fictitious purchases of the mandarins, compared to no decoy. Based on the findings
from several studies (e.g., Fechner & Herder, 2021; Huber et al., 1982; Josiam & Hobson, 1995; van
den Enden & Geyskens, 2021), it was expected that respondents would choose the healthier option
more often compared to an unhealthy option. Results showed no significant differences in food choice
when the decoy was absent or present. To date, the decoy effect is mostly used for the same kind of
products with different qualities. This study used three different products, which may have influenced
the results of the nudge on food choice. Without the decoy product, the target and competitor
products were shown to be equally attractive, supporting the attraction effect. Nonetheless,
respondents preferred the mandarins overall, which could indicate a personal preference. This
personal preference might be linked to cultural differences. As such, snacks may be cultural-
dependent, and the decoy effect combined with this choice set has diverse influences on different

cultures (Bekelman et al., 2020; Damen et al., 2019).
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When looking at the products used for the study, it might be worth questioning whether it
was really about the decoy effect, or whether other nudges led the decision-making process of
respondents. For example, respondents might have chosen mandarins more due to the middle option
effect (Asch, 1946) when the decoy product was present. The middle option is then perceived as a
compromise that balances two extreme options, making it the most appealing choice. Thus,
participants might have chosen mandarins because it was placed in the middle, rather than seeing
oatmeal porridge as an inferior product which shifted their preference from Maltesers to mandarins.

Hansen and Jespersen (2013) discussed several papers which stated that transparent nudges
are less effective than non-transparent nudges. This study contradicts this result, as the visual design
cue showed a significant effect, while the decoy effect did not. Thus, evidence from this research
seems to show that making a nudge transparent does not affect its effectiveness (Marchiori et al.,
2017). Nudges are often criticized for their hidden nature (Marchiori et al., 2017), but their hidden
nature may not be necessary for the nudges to work. So, although this research could not provide
supporting evidence that the decoy effect can significantly help individuals to make healthier choices,

it does add to the body of knowledge about the transparency of nudging.

5.1.1. The Role of Health-Related Shopping Goals

Results showed that visual design cues had a positive impact on one’s food choice. These
results further indicated that the relationship was moderated by health-related shopping goals.
Specifically, consumers with higher health-related shopping goals, who were presented with a visual
design cue, were more nudged towards buying a healthier food option than those with lower health-
related shopping goals. This moderation effect was not only present for the visual design cue, but also
for the decoy effect and the combination of both nudges on food choice.

These results highlight the importance of individual characteristics in which consumers
respond differently nudges. This is consistent with previous research which suggested that people
with higher health-related shopping goals have a higher level of health concern and are therefore
more prone to choosing healthier foods (Bargh, 1989; van Qoijen et al., 2017). Furthermore,
consumers are more often looking for and influenced by cues that support their healthy lifestyle
(Jansen et al., 2021; Schuldt, 2013). Nudges aimed at choosing healthier food options may be more
effective if they target those with higher health-related shopping goals. On the other hand, those with
higher health-related shopping goals already look for cues and will identify the healthier products one
way or the other. Thus, it might be worth questioning whether the visual design cues are of added
value. Visual design cues do make healthier products more convenient to see and influence those with
lower health-related shopping goals as well. It is therefore expected that they do indeed add value for

every consumer.
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5.2. Limitations and Recommendations for Future Research

Several limitations have been acknowledged in this study and should be taken into
consideration. The first limitation includes that this research used a textual claim accompanying the
target product. This textual claim was not investigated but might have played a role in the decision-
making process of the participants. Although only a third of the participants remembered seeing the
claim, it might have subconsciously played a role in their snack choice, just like priming. Since
participants saw the textual claim more often when the visual design cue was present, it is worth
investigating whether participants were influenced by the visual cue, or whether it was the textual
claim that led to healthier food choices. Future research should investigate the effects of the textual
claim on food choice as a third predictor variable or should redesign the visual design cue such that
the textual claim can be omitted.

Although there is a growing body of literature on digital nudging (Hummel & Maedche, 2019),
the nudges in this research were mostly investigated in the offline environment. Huyghe et al. (2017)
stated that the appearances of products radically differ offline and online, which has different
influences on purchase behaviour. As stated in the theoretical framework, consumers are more easily
distracted in a physical supermarket, leading to more hedonic shopping sprees (Dijksterhuis et al.,
2005), making the nudges more effective (System 1). This is partly attributed to other environmental
cues, for example music (North et al., 1997). It could therefore be argued that online choices are
made more thoughtful, rather than hedonic. This reasoning could support the result of why mandarins
were always preferred over the Maltesers, and why the decoy effect nor the interaction effect had a
statistically significant effect.

Brian Wansink has been accused of manipulating research materials, data mining, and
omitting research data and results. This resulted in several retracted and corrected papers. With the
CAN approach, Wansink was overly enthusiastic about the positive effect it would give, and the paper
was not strongly supported empirically. Wansink (2015) argued that almost all effective interventions
on healthy food choice have three things in common; making the food more convenient, attractive,
and normal to choose. Nonetheless, he did not specify how to ensure that an intervention meets
those requirements. To ensure that the nudges in this study met the abbreviations of the CAN
approach, statements were developed by the researcher. These statements have not been tested
before in other studies, and therefore the reliability cannot be guaranteed. The CAN framework
summarises accurate articles and gives insight into the interventions for healthier food choices. Yet,
given Wansink his background and the non-significant effect of the interaction effect in this study —

while the nudges did comply with the CAN approach —it is recommended to conduct a meta-analysis
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of interventions on healthy food choices and to conclude whether Wansink’s article was a result of
data mining or whether there are opportunities to expand the CAN framework.

This research investigated the effect of nudges on the healthiness of a chosen snack. Snacks
are only one product category out of the many categories provided in a supermarket. While snacks are
predominantly impulse purchases and driven by System 1 processing (Glanz et al., 1992), it does not
mean that nudges in other categories, such as desserts, cannot exert positive influences on healthier
food choices. Eating healthier snacks does not instantly solve the problem of obesity and an unhealthy
society. By replicating the study, it would be of interest to investigate whether visual design cues
and/or the decoy effect work in other product categories as well or how this significantly differs from
the snacks category. It would broaden the understanding of visual design cues and the decoy effect on
healthier food choices.

With a population of over 10 million people, a sample size of 189 participants is relatively
small and reduced the power of the study to detect a significant effect. As the interaction effect went
in the expected direction, a larger sample size would provide more robust evidence for the interaction
between the two nudges. Additionally, the experiment was placed on survey exchange websites. The
consequence of this is that participants might have rushed through the survey and did not choose the
product that they would have chosen if it were a different situation. This leads to the recommendation
to investigate whether the findings extend beyond the hypothetical online context. It could be of
practical relevance to investigate which products consumers would choose and buy on an existing
supermarket website, as there is a difference between what people say they do versus what they do.

Despite the positive results for the visual design cue, the extent to which this nudge can retain
behaviour change over a longer period remains unclear. This study tested behaviour change based on
one decision. Once consumers are exposed to the same nudge multiple times, there is a learning
curve that might result in ignorance of the visual design cue, leading to different product choices. It is
recommended to investigate how the nudge remains over time, and whether there is a point in time
when consumers are no longer influenced by the nudge. It is likewise recommended to test for a
behavioural spillover effect, defined as the effects of one behaviour on the following second different
behaviour (Dolan & Galizzi, 2015; van Rookhuijzen et al., 2021). For the course of this study, that
means conducting the same experiment with the same participants, but this time without the nudge
they were exposed to (and thereby excluding participants from condition 4, as they were already
exposed to no nudge). This gains insight into whether participants will still choose the same product

once the nudge is absent.
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5.3. Implications

5.3.1. Practical Implications

Using nudges as a tool to take on poor dietary choices could be an effective approach, as this
study indicated that consumers make healthier choices in an online supermarket when they are
exposed to a visual design cue. The food industry could use this result to reduce the sugar intake of
consumers for both economic and societal interests. Economically speaking, healthier foods often
have higher-profit margins, compared to unhealthy foods. For societal benefits, nudges would aid the
problems of poor dietary choices and an unhealthy lifestyle.

Earlier research (e.g., Kroese et al., 2015; Suher & Hoyer, 2020) suggested that consumers are
willing to eat healthier but need to be steered in the right direction. Visual design cues are able to
achieve that. Especially online, where the appearances of products radically differ from offline
(Huyghe et al., 2017), the visual design cue could be of great value. For example, a picture of the
product on a mobile screen is smaller than that of the real product and of any other technological
device, constraining the amount of information that can be presented (Xu & Huang, 2019). Consumers
therefore rely more on other visual information. Online supermarkets can implement such a nudge
relatively simply and cost-effective. A green visual cue can be implemented on products with lower
sugar contents, suggesting it being a healthier product.

Sugar content however does not encompass the full picture regarding healthier diets. It is still
relevant to the public health target, as adolescents consume on average more than the recommended
amount (AGES, 2022) of 50 grams of added sugars per day. Practitioners should therefore carefully
consider which products will be their target products and based on which criteria. Once established,
these products can be accompanied with a visual design cue. Practitioners should also be careful with
the long-term effect of the cue, as that has not been investigated yet.

The study showed no evidence that the decoy effect influences the healthiness of someone’s
food choice. For organisations or other practitioners, it is not recommended to use the decoy effect in
an online supermarket environment. When the decoy effect is applied, consumers only have the
choice between three products from a product category, which is considered very limited in a
supermarket. Besides, it will not be profitable for the managers of supermarkets to offer only three
products. The decoy effect therefore rarely occurs in the market today. The multiple attributes
consumers can choose from, rather than two, makes it almost impossible to find an alternative
product that has a superior quality or to find people that do not prefer some attributes already (Huber
et al., 2014). Extending the decoy effect to multiple products is necessary to make it work in practice.

For now, the decoy effect could be an interesting approach in smaller shops or at a different place
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within a store, either physically or online. For instance, at the check-out where consumers make
unconscious decisions or at an online header with recommended products.

The combined effect of both the visual design cue and the decoy effect did lead to healthier
food choices, but not significantly. As there is a small effect, it is worth further investigating this
interaction between the nudges, and whether the effect size could become significant when applying
it to different kinds of products or scenarios.

Nudging consumers towards healthier decisions does not mean that they cannot enjoy
products containing lots of sugar occasionally. The sugar content should only be regulated so that the
average sugar intake per day comes closer to the recommended intake amount. Therefore, nudging
intending to make healthier decisions or behaviours should be done with the right intentions and
libertarian paternalism must be kept in mind. Ethical concerns should be reviewed carefully before
deciding to use nudges on consumers, as they should not be exposed to any harm (Blumenthal-Barby

& Burroughs, 2012).

5.3.2. Theoretical Implications

This research adds to the existing literature of online nudging on healthier food choices for
multiple reasons. It provides evidence that transparent nudges in the form of visual design cues
increase the healthiness of one’s food choice, adding to the limited research of colour cues on the
decision-making process. When the visual design cue was combined with the decoy effect, no
significant interaction effect was found. This result decreases the gap of research investigating the
combination of complementary nudges (Bonini et al., 2018; Ensaff, 2021; Wilson et al., 2016).

As mentioned by Bonini and colleagues (2018), they stated that even if the combined effect is
not significant, the results could still shed light on the underlying process. As this research found that
the interaction effect is not significant, but does lead to healthier food choices, it says something
about the underlying process. Consumers’ health-related shopping goals revealed the underlying
process in which it has a moderating influence between the nudges and food choice. Another
underlying process could have been the CAN approach, as there were main effects of the nudges on
convenience, attractiveness, and normal to choose.

Earlier studies showed that the decoy effect is successful in the marketing domain based on
the price-quality value of services and products. Not much research has been published on the decoy
effect in a different context. It is worth asking whether this is because different contexts have not
been researched yet, or due to biases. As of now, the quantitative review by Hummel and Maedche
(2020) stated that 62% of the effects, of nudges in published studies, are statistically significant. This
represents an upper bound which might also be due to possible publication biases (Arno & Thomas,

2016). Nevertheless, even though the results of the decoy effect were not significant, it still adds to

45



the existing body of the use-context of the decoy effect and gives new academic insights for future
investigations.

To conclude, this was the first study that investigated whether visual design cues and the
decoy effect (combined) can influence healthier food choices on an online supermarket while taking
health-related shopping goals into account. Therefore, this study adds to the body of research about

using online nudges to stimulate healthier food choices and behaviour.

5.4. Conclusion

The aim of this study was to examine to what extent visual design cues and the decoy effect
could positively influence the healthiness of one’s food choice in an online shopping environment.
Additionally, the interaction effect between both nudges was tested, as well as the moderation effect

of health-related shopping goals. The research question stated:

“To what extent do (the combined effects of) decoys and visual design cues have a positive
effect on the low-sugar content of someone’s food choice in an online supermarket environment, and

what is the possible role of health-related shopping goals?”

The most prominent finding to answer the research question and its hypotheses was the main
effect of the visual design cue on food choice. Participants significantly chose a healthier snack
(mandarins) over an unhealthy snack (Maltesers) when the visual design cue was presented,
contradictory to when the visual design cue was absent. A notable finding was that this result was
even greater when participants indicated that they had high health-related shopping goals. Other
main effects included that the visual design cue made the healthier snack more convenient to see, and
that the decoy effect made the healthier snack significantly more attractive and normal to choose.

No main effect was found for the decoy effect on food choice, and additionally, no interaction
effect was found between both nudges on food choice. This lack of effects contradicts earlier
research. Three primary explanations for this are that (1) the snacks chosen in the study differed a lot
from each other, (2) the decoy effect and the interaction effect between two complementary nudges
have not been extensively studied in the domain of healthy eating (Bonini et al., 2018; Ensaff, 2021),
and (3) the nudges have mostly been studied in an offline environment, while online and offline
displays have a different impact on purchase intention (Huyghe et al., 2017). Statistical tests did find
an underlying process of consumers’ health-related shopping goals, which moderated the main effects

of the decoy and the interaction between the nudges on food choice. When consumers had higher
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health-related shopping goals, and one or both nudges were presented, they were more likely to
choose a healthier product over an unhealthy one.

To conclude, if supermarkets want to stimulate the sales of low-sugar food products and
thereby increase the healthiness of society, it is recommended to implement visual design cues in the
user interface of their website or app. It should be considered that the effect of the nudge is
strengthened or weakened depending on the health-related shopping goals of its customers.
Ultimately, a visual cue could contribute to limiting the number of overweight people, decreasing
health-related issues, and thereby increasing their health. Note that the study was conducted within

its limitations, so further research is necessary to generalise the results.

47



Acknowledgement

This master’s thesis is the final proof of competence | needed to successfully graduate from the
University of Twente. The challenge enabled me to dive into the concept of nudging and make an
academic contribution to the already published studies. To accomplish this result, | would like to thank
my two supervisors. First, | would like to thank Mirjam Galetzka for her guidance, expertise, and
feedback throughout this study, which was highly appreciated. Secondly, | want to thank Mark

Tempelman for his guidance and comments as a second supervisor.

Additionally, | would like to thank my family and acquaintances for their insights and help in times |
required it. A special thanks to all those who participated in the pre-tests and the main experiment.
Without their corporation, it would not have been possible to bring this study to a complete ending.

Tessa den Dekker,

Enschede, March 2023

48



6. Reference list

AGES. (2022, December 22). WHO sugar recommendations. https://www.ages.at/en/human/nutrition-
food/nutrition-recommendations/who-sugar-recommendations

Albert Heijn. (2022). Albert Heijn. https://www.ah.nl

Arno, A., & Thomas, S. (2016). The efficacy of nudge theory strategies in influencing adult dietary
behaviour: a systematic review and meta-analysis. BMC Public Health, 16(1), 676.
https://doi.org/10.1186/s12889-016-3272-x

Asch, S. E. (1946). Forming impressions of personality. The Journal of Abnormal and Social Psychology,
41(3), 258-290. https://doi.org/10.1037/h0055756

Bargh, J. A. (1989). Conditional automaticity: Varieties of automatic influence in social perception and
cognition (pp. 3-51). Guilford Press.

Bekelman, T. A., Johnson, S. L., & Taylor, C. A. (2020). Differences in Diet Quality and Snack Intakes
Among Non-Hispanic White and Mexican American Adolescents from Different Acculturation
Groups. Journal of Racial and Ethnic Health Disparities, 7(6), 1090-1099.
https://doi.org/10.1007/s40615-020-00732-8

Bellisle, F. (2014). Meals and snacking, diet quality and energy balance. Physiology & Behavior, 134,
38-43. https://doi.org/10.1016/j.physbeh.2014.03.010

Berger, M., Nuske, N., & Miiller, C. (2020). Digital Nudging in Online Grocery Stores - Towards
Ecologically Sustainable Nutrition. Conference: Forty-First International Conference on
Information Systems, 1-17.

Beser, A, Sengewald, J., & Lackes, R. (2022). Drawing Attention on (Visually) Competitive Online
Shopping Platforms — An Eye-Tracking Study Analysing the Effects of Visual Cues on the Amazon
Marketplace (pp. 159-174). https://doi.org/10.1007/978-3-031-16947-2_11

Bloch, P. H., Brunel, F. F., & Arnold, T. J. (2002). Individual differences in the centrality of visual
product aesthetics: Concept and measurement. Journal of Consumer Research, 29(4), 551-565.
https://doi.org/10.1086/346250

Blumenthal-Barby, J. S., & Burroughs, H. (2012). Seeking Better Health Care Outcomes: The Ethics of
Using the “Nudge.” The American Journal of Bioethics, 12(2), 1-10.
https://doi.org/10.1080/15265161.2011.634481

Bonini, N., Hadjichristidis, C., & Michele, G. (2018). Green Nudging. Acta Psychologica Sinica, 50(8),
814—826. https://doi.org/10.3724/SP.J.1041.2018.00814

Bower, J. A,, Saadat, M. A, & Whitten, C. (2003). Effect of liking, information and consumer
characteristics on purchase intention and willingness to pay more for a fat spread with a proven
health benefit. Food Quality and Preference, 14(1), 65—74. https://doi.org/10.1016/S0950-
3293(02)00019-8

Brooke, J. (1996). SUS: A “Quick and Dirty” Usability Scale. In Usability Evaluation in Industry (1st ed.).
CRC Press.

Cabrera, M., Machin, L., Arrda, A., Antlnez, L., Curutchet, M. R., Giménez, A., & Ares, G. (2017).

Nutrition warnings as front-of-pack labels: Influence of design features on healthfulness

49



perception and attentional capture. Public Health Nutrition, 20(18), 3360-3371.
https://doi.org/10.1017/5136898001700249X

Cadario, R., & Chandon, P. (2020). Which Healthy Eating Nudges Work Best? A Meta-Analysis of Field
Experiments. Marketing Science, 39(3), 465—-486. https://doi.org/10.1287/mksc.2018.1128

Caraban, A., Karapanos, E., Goncalves, D., & Campos, P. (2019, May 2). 23 Ways to Nudge: A review of
technology-mediated nudging in human-computer interaction. Conference on Human Factors in
Computing Systems - Proceedings. https://doi.org/10.1145/3290605.3300733

Chance, Z., Gorlin, M., & Dhar, R. (2014). Why Choosing Healthy Foods is Hard, and How to Help:
Presenting the 4Ps Framework for Behavior Change. Customer Needs and Solutions, 1(4), 253—
262. https://doi.org/10.1007/s40547-014-0025-9

Chu, D.-T., Minh Nguyet, N. T., Dinh, T. C., Thai Lien, N. V., Nguyen, K.-H., Nhu Ngoc, V. T., Tao, Y., Son,
L. H., Le, D.-H., Nga, V. B., Jurgonski, A., Tran, Q.-H., van Tu, P., & Pham, V.-H. (2018). An update
on physical health and economic consequences of overweight and obesity. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews, 12(6), 1095-1100.
https://doi.org/10.1016/j.dsx.2018.05.004

Coffino, J. A,, Udo, T., & Hormes, J. M. (2020). Nudging while online grocery shopping: A randomized
feasibility trial to enhance nutrition in individuals with food insecurity. Appetite, 152, 104714.
https://doi.org/10.1016/j.appet.2020.104714

Coucke, N., Vermeir, |., Slabbinck, H., & van Kerckhove, A. (2019). Show Me More! The Influence of
Visibility on Sustainable Food Choices. Foods, 8(6), 186. https://doi.org/10.3390/foods8060186

Damen, F. W. M., Hofstede, G. J., Steenbekkers, B. L. P. A., Vitaglione, P., Pellegrini, N., Fogliano, V., &
Luning, P. A. (2019). Values and value conflicts in snack providing of Dutch, Polish, Indonesian
and ltalian mothers. Food Research International, 115, 554-561.
https://doi.org/10.1016/j.foodres.2018.09.047

Dijksterhuis, A., Smith, P. K., van Baaren, R. B., & J, D. H. (2005). The Unconscious Consumer: Effects of
Environment on Consumer Behavior. In Wigboldus Source: Journal of Consumer Psychology (Vol.
15, Issue 3).

Dolan, P., & Galizzi, M. M. (2015). Like ripples on a pond: Behavioral spillovers and their implications
for research and policy. Journal of Economic Psychology, 47, 1-16.
https://doi.org/10.1016/j.joep.2014.12.003

Doyle, J. R., O’connor, D. J., Reynolds, G. M., & Bottomley, P. A. (1999). The Robustness of the
Asymmetrically Dominated Effect: Buying Frames, Phantom Alternatives, and In-Store Purchases.
Psychology & Marketing, 16(3), 225—243. https://doi.org/https://doi.org/10.1002/(SICI)1520-
6793(199905)16:3<225::AID-MAR3>3.0.CO;2-X

Drichoutis, A. C., Lazaridis, P., & Nayga, R. (2006). Consumers’ use of nutritional labels: A review of
research studies and issues. Academy of Marketing Science Review, 10(9).

Elliot, A. J., & Maier, M. A. (2014). Color Psychology: Effects of Perceiving Color on Psychological
Functioning in Humans. Annual Review of Psychology, 65(1), 95-120.
https://doi.org/10.1146/annurev-psych-010213-115035

Ensaff, H. (2021). A nudge in the right direction: the role of food choice architecture in changing
populations’ diets. Proceedings of the Nutrition Society, 80(2), 195-206.
https://doi.org/10.1017/50029665120007983

50



Evans, J. St. B. T. (2008). Dual-Processing Accounts of Reasoning, Judgment, and Social Cognition.
Annual Review of Psychology, 59(1), 255-278.
https://doi.org/10.1146/annurev.psych.59.103006.093629

Fechner, W., & Herder, E. (2021). Digital Nudging for More Ecological Supermarket Purchases. UMAP
2021 - Adjunct Publication of the 29th ACM Conference on User Modeling, Adaptation and
Personalization, 284—292. https://doi.org/10.1145/3450614.3464620

Flodmark, C.-E., Marcus, C., & Britton, M. (2006). Interventions to prevent obesity in children and
adolescents: a systematic literature review. International Journal of Obesity, 30(4), 579-589.
https://doi.org/10.1038/sj.ijo.0803290

Furst, T., Connors, M., Bisogni, C. A., Sobal, J., & Falk, L. W. (1996). Food Choice: A Conceptual Model
of the Process. Appetite, 26(3), 247-266. https://doi.org/10.1006/appe.1996.0019

Gibson, S. A. (1996). Are diets high in non-milk extrinsic sugars conducive to obesity? An analysis from
the Dietary and Nutritional Survey of British Adults. Journal of Human Nutrition and Dietetics,
9(4), 283-292. https://doi.org/10.1046/j.1365-277X.1996.00463.x

Glanz, K., Hewitt, A. M., & Rudd, J. (1992). Consumer behavior and nutrition education: An integrative
review. Journal of Nutrition Education, 24(5), 267-277. https://doi.org/10.1016/50022-
3182(12)81244-1

Gould, S. J. (1988). Consumer Attitudes Toward Health and Health Care: A Differential Perspective.
Journal of Consumer Affairs, 22(1), 96—118. https://doi.org/10.1111/j.1745-6606.1988.tb00215.x

Hanks, A. S., Just, D. R., Smith, L. E., & Wansink, B. (2012). Nudging students toward healthier choices
in the lunchroom. Journal of Public Health, 34(3), 370-376.
https://doi.org/10.1093/pubmed/fds003

Hansen, P. G., & Jespersen, A. M. (2013). Nudge and the Manipulation of Choice. European Journal of
Risk Regulation, 4(1), 3—28. https://doi.org/10.1017/51867299X00002762

Hansen, P. G., Schilling, M., & Malthesen, M. S. (2021). Nudging healthy and sustainable food choices:
three randomized controlled field experiments using a vegetarian lunch-default as a normative
signal. Journal of Public Health, 43(2), 392—397. https://doi.org/10.1093/pubmed/fdz154

Heath, T. B., & Chatterjee, S. (1995). Asymmetric Decoy Effects on Lower-Quality Versus Higher-
Quality Brands: Meta-Analytic and Experimental Evidence. Journal of Consumer Research, 22(3),
268. https://doi.org/10.1086/209449

Hieke, S., & Taylor, C. R. (2012). A Critical Review of the Literature on Nutritional Labeling. Journal of
Consumer Affairs, 46(1), 120-156. https://doi.org/10.1111/j.1745-6606.2011.01219.x

Higgs, S., Liu, J., Collins, E. I. M., & Thomas, J. M. (2019). Using social norms to encourage healthier
eating. Nutrition Bulletin, 44(1), 43-52. https://doi.org/10.1111/nbu.12371

Highhouse, S. (1996). Context-Dependent Selection: The Effects of Decoy and Phantom Job
Candidates. Organizational Behavior and Human Decision Processes, 65(1), 68—76.
https://doi.org/10.1006/0bhd.1996.0006

Hillhouse, J., Turrisi, R., Scaglione, N. M., Cleveland, M. J., Baker, K., & Florence, L. C. (2017). A Web-
Based Intervention to Reduce Indoor Tanning Motivations in Adolescents: a Randomized
Controlled Trial. Prevention Science, 18(2), 131-140. https://doi.org/10.1007/s11121-016-0698-4

51



Hoefling, A., & Strack, F. (2010). Hunger induced changes in food choice. When beggars cannot be
choosers even if they are allowed to choose. Appetite, 54(3), 603—606.
https://doi.org/10.1016/j.appet.2010.02.016

Hollands, G. J., Bignardi, G., Johnston, M., Kelly, M. P., Ogilvie, D., Petticrew, M., Prestwich, A., Shemilt,
I, Sutton, S., & Marteau, T. M. (2017). The TIPPME intervention typology for changing
environments to change behaviour. Nature Human Behaviour, 1(8), 0140.
https://doi.org/10.1038/s41562-017-0140

Huber, J., Payne, J. W., & Puto, C. (1982). Adding Asymmetrically Dominated Alternatives: Violations of
Regularity and the Similarity Hypothesis. Journal of Consumer Research, 9(1), 90.
https://doi.org/10.1086/208899

Huber, J., Payne, J. W., & Puto, C. P. (2014). Let’s be Honest about the Attraction Effect. Journal of
Marketing Research, 51(4), 520-525. https://doi.org/10.1509/jmr.14.0208

Huber, J., & Puto, C. (1983). Market Boundaries and Product Choice: Illustrating Attraction and
Substitution Effects. Journal of Consumer Research, 10(1), 31. https://doi.org/10.1086/208943

Hummel, D., & Maedche, A. (2019). How effective is nudging? A quantitative review on the effect sizes
and limits of empirical nudging studies. Journal of Behavioral and Experimental Economics, 80,
47-58. https://doi.org/10.1016/j.socec.2019.03.005

Huyghe, E., Verstraeten, J., Geuens, M., & van Kerckhove, A. (2017). Clicks as a Healthy Alternative to
Bricks: How Online Grocery Shopping Reduces Vice Purchases. Journal of Marketing Research,
54(1), 61-74. https://doi.org/10.1509/jmr.14.0490

IARC. (2021, September). The Nutri-Score: A Science-Based Front-of-Pack Nutrition Label. International
Agency for Research on Cancer - World Health Organization. https://www.iarc.who.int/wp-
content/uploads/2021/09/IARC_Evidence_Summary_Brief 2.pdf

Ingendahl, M., Hummel, D., Maedche, A., & Vogel, T. (2020). Who can be nudged? Examining nudging
effectiveness in the context of need for cognition and need for uniqueness. Journal of Consumer
Behaviour, 20(2), 324-336. https://doi.org/10.1002/cb.1861

Jacquier, C., Bonthoux, F., Baciu, M., & Ruffieux, B. (2012). Improving the effectiveness of nutritional
information policies: Assessment of unconscious pleasure mechanisms involved in food-choice
decisions. In Nutrition Reviews (Vol. 70, Issue 2, pp. 118-131). https://doi.org/10.1111/j.1753-
4887.2011.00447 .x

Jansen, L., van Kleef, E., & van Loo, E. J. (2021). The use of food swaps to encourage healthier online
food choices: a randomized controlled trial. International Journal of Behavioral Nutrition and
Physical Activity, 18(1), 156. https://doi.org/10.1186/s12966-021-01222-8

Jesse, M., Jannach, D., & Gula, B. (2021). Digital Nudging for Online Food Choices. Frontiers in
Psychology, 12. https://doi.org/10.3389/fpsyg.2021.729589

Johnson, E. J., & Goldstein, D. (2003). Do Defaults Save Lives? Science, 302(5649), 1338-1339.
https://doi.org/10.1126/science.1091721

Josiam, B. M., & Hobson, J. S. P. (1995). Consumer Choice in Context: The Decoy Effect in Travel and
Tourism. Journal of Travel Research, 34(1), 45-50.
https://doi.org/10.1177/004728759503400106

52



Kahneman, D. (2003). A Perspective on Judgment and Choice: Mapping Bounded Rationality. In
American Psychologist (Vol. 58, Issue 9, pp. 697—720). https://doi.org/10.1037/0003-
066X.58.9.697

Kaptein, M. C., van Emden, R., & lannuzzi, D. (2016). Tracking the decoy: maximizing the decoy effect
through sequential experimentation. Palgrave Communications, 2(1), 16082.
https://doi.org/10.1057/palcomms.2016.82

Keller, P. A., Harlam, B., Loewenstein, G., & Volpp, K. G. (2011). Enhanced active choice: A new
method to motivate behavior change. Journal of Consumer Psychology, 21(4), 376—-383.
https://doi.org/10.1016/].jcps.2011.06.003

Kim, M., & Lennon, S. (2008). The effects of visual and verbal information on attitudes and purchase
intentions in internet shopping. Psychology and Marketing, 25(2), 146—178.
https://doi.org/10.1002/mar.20204

Kroese, F. M., Marchiori, D. R., & de Ridder, D. T. D. (2015). Nudging healthy food choices: A field
experiment at the train station. Journal of Public Health (United Kingdom), 38(2), e133—e137.
https://doi.org/10.1093/pubmed/fdv096

Labrecque, L. I, Patrick, V. M., & Milne, G. R. (2013). The Marketers’ Prismatic Palette: A Review of
Color Research and Future Directions. Psychology & Marketing, 30(2), 187—202.
https://doi.org/10.1002/mar.20597

Lee, M. K., Kiesler, S., & Forlizzi, J. (2011). Mining behavioral economics to design persuasive
technology for healthy choices. Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems, 325—-334. https://doi.org/10.1145/1978942.1978989

Li, M., Sun, Y., & Chen, H. (2019). The Decoy Effect as a Nudge: Boosting Hand Hygiene With a Worse
Option. In Psychological Science (Vol. 30, Issue 1, pp. 139-149). SAGE Publications Inc.
https://doi.org/10.1177/0956797618761374

Lin, Y., Osman, M., & Ashcroft, R. (2017). Nudge: Concept, Effectiveness, and Ethics. Basic and Applied
Social Psychology, 39(6), 293—-306. https://doi.org/10.1080/01973533.2017.1356304

Loeb, K. L., Radnitz, C., Keller, K. L., Schwartz, M. B., Zucker, N., Marcus, S., Pierson, R. N., Shannon, M.,
& Delaurentis, D. (2018). The Application of Optimal Defaults to Improve Elementary School
Lunch Selections: Proof of Concept. Journal of School Health, 88(4), 265—-271.
https://doi.org/10.1111/josh.12611

Ly, K., Mazar, N., Zhao, M., & Soman, D. (2013). A Practitioner’s Guide to Nudging. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.2609347

Maheswaran, D., & Meyers-Levy, J. (1990). The Influence of Message Framing and Issue Involvement.
Journal of Marketing Research, 27(3), 361. https://doi.org/10.2307/3172593

Manasoontorn, R. (2022). Behavioral interventions for choice decisions: convenience and visibility
interventions versus taste preference [School of Development Economics].
https://repository.nida.ac.th/handle/662723737/5528

Marchiori, D. R, Adriaanse, M. A,, & de Ridder, D. T. D. (2017). Unresolved questions in nudging
research: Putting the psychology back in nudging. Social and Personality Psychology Compass,
11(1), e12297. https://doi.org/10.1111/spc3.12297

Mead, J. A,, & Richerson, R. (2018). Package color saturation and food healthfulness perceptions.
Journal of Business Research, 82, 10—18. https://doi.org/10.1016/].jbusres.2017.08.015

53



Mete, R., Shield, A., Murray, K., Bacon, R., & Kellett, J. (2019). What is healthy eating? A qualitative
exploration. Public Health Nutrition, 22(13), 2408-2418.
https://doi.org/10.1017/51368980019001046

Mikkelsen, B. E., Sudzina, F., @rnbo, L. E., & Tvedebrink, T. D. O. (2021). Does visibility matter? — A
simple nudge reduces the purchase of sugar sweetened beverages in canteen drink coolers.
Food Quality and Preference, 92, 104190. https://doi.org/10.1016/j.foodqual.2021.104190

Min, K. S. (2003). Consumer Response to Product Unavailability. The Ohio State University.

Neumark-Sztainer, D., Story, M., Perry, C., & Casey, M. A. (1999). Factors Influencing Food Choices of
Adolescents. Journal of the American Dietetic Association, 99(8), 929—937.
https://doi.org/10.1016/50002-8223(99)00222-9

Nielsen, J. (2000, March 18). Why You Only Need to Test with 5 Users. Nielsen Normal Group.
https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/

Nielsen, J. (2012, January 15). Thinking Aloud: The #1 Usability Tool. Nielsen Norman Group.
https://www.nngroup.com/articles/thinking-aloud-the-1-usability-tool/

Norman, D. A., & Rumelhart, D. E. (1975). Explorations in Cognition. W.H. Freeman.

North, A. C., Hargreaves, D. J., & McKendrick, J. (1997). In-store music affects product choice. Nature,
390(6656), 132—132. https://doi.org/10.1038/36484

Osman, M. (2016). Nudge: How Far Have We Come? OEconomia, 6—4, 557-570.
https://doi.org/10.4000/oeconomia.2490

Paunov, Y., Wanke, M., & Vogel, T. (2019). Transparency effects on policy compliance: disclosing how
defaults work can enhance their effectiveness. Behavioural Public Policy, 3(02), 187—208.
https://doi.org/10.1017/bpp.2018.40

Paunov, Y., Wanke, M., & Vogel, T. (2020). Combining Defaults and Transparency Information to
Increase Policy Compliance. Social Psychology, 51(5), 354—359. https://doi.org/10.1027/1864-
9335/a000419

Pechey, R., & Marteau, T. M. (2018). Availability of healthier vs. less healthy food and food choice: an
online experiment. BMC Public Health, 18(1), 1296. https://doi.org/10.1186/s12889-018-6112-3

Pratkanis, A. R., & Farquhar, P. H. (1992). A Brief History of Research on Phantom Alternatives:
Evidence for Seven Empirical Generalizations About Phantoms. Basic and Applied Social
Psychology, 13(1), 103—122. https://doi.org/10.1207/s15324834basp1301_9

Rimal, R. N., & Real, K. (2005). How Behaviors are Influenced by Perceived Norms. Communication
Research, 32(3), 389-414. https://doi.org/10.1177/0093650205275385

Roininen, K., Lahteenmaki, L., & Tuorila, H. (1999). Quantification of Consumer Attitudes to Health and
Hedonic Characteristics of Foods. In Appetite (Vol. 33). http://www.idealibrary.comon

Roose, G., & Mulier, L. (2020). Healthy advertising coming to its senses: The effectiveness of sensory
appeals in healthy food advertising. Foods, 9(1). https://doi.org/10.3390/foods9010051

Ros, L. (2022, March 15). E-commerce wacht spannend jaar.
https://www.marketingfacts.nl/berichten/e-commerce-wacht-spannend-jaar/

Rothman, A. J., & Salovey, P. (1997). Shaping perceptions to motivate healthy behavior: The role of
message framing. Psychological Bulletin, 121(1), 3—19. https://doi.org/10.1037/0033-
2909.121.1.3

54



Sample, K. L., Hagtvedt, H., & Brasel, S. A. (2020). Components of visual perception in marketing
contexts: a conceptual framework and review. Journal of the Academy of Marketing Science,
48(3), 405-421. https://doi.org/10.1007/s11747-019-00684-4

Schmidt, A. T., & Engelen, B. (2020). The ethics of nudging: An overview. Philosophy Compass, 15(4).
https://doi.org/10.1111/phc3.12658

Schuldt, J. P. (2013). Does Green Mean Healthy? Nutrition Label Color Affects Perceptions of
Healthfulness. Health Communication, 28(8), 814-821.
https://doi.org/10.1080/10410236.2012.725270

Simonson, |. (1989). Choice Based on Reasons: The Case of Attraction and Compromise Effects. Journal
of Consumer Research, 16(2), 158. https://doi.org/10.1086/209205

Simonson, I., & Tversky, A. (1992). Choice in Context: Tradeoff Contrast and Extremeness Aversion.
Journal of Marketing Research, 29(3), 281-295. https://doi.org/10.1177/002224379202900301

Statista. (2022). Share of the adult population classed as overweight in the Netherlands from 2007 to
2020. https://www.statista.com/statistics/544067/sahre-of-the-adult-population-with-
overweight-in-the-netherlands/

Stoffel, S. T., Yang, J., Vlaey, |., & von Wagner, C. (2019). Testing the decoy effect to increase interest
in colorectal cancer screening. PLoS ONE, 14(3). https://doi.org/10.1371/journal.pone.0213668

Suher, J., & Hoyer, W. D. (2020). The Moderating Effect of Buying Impulsivity on the Dynamics of
Unplanned Purchasing Motivations. Journal of Marketing Research, 57(3), 548-564.
https://doi.org/10.1177/0022243720912284

Sunstein, C. R. (2014). Nudging: A Very Short Guide. Journal of Consumer Policy, 37(4), 583—-588.
https://doi.org/10.1007/s10603-014-9273-1

Thaler, R. H., Sunstein, C., & Balz, J. P. (2012). Choice Architecture. In E. Shafir (Ed.), The Behavioral
Foundation of Policy (pp. 428—439). Princeton University Press.

Thaler, R. H., & Sunstein, C. R. (2003). Libertarian Paternalism. American Economic Review, 93(2), 175—
179. https://doi.org/10.1257/000282803321947001

Thaler, R. H., & Sunstein, C. R. (2008). Nudge: Improving Decisions About Health, Wealth, and
Happiness. Yale University Press, New Haven & London.

The Britannica Dictionary. (2022). convenience. https://www.britannica.com/dictionary/convenience

The Fun Theory. (2009, October 7). Piano stairs - TheFunTheory.com - Rolighetsteorin.se.
https://www.youtube.com/watch?v=2IXh2n0aPyw

Thompson, E., Palacios, A., & Varela, F. J. (1992). vision as a case for cognitive science. In BEHAVIORAL
AND BRAIN SCIENCES (Vol. 15).

Thorndike, E. L. (1920). A constant error in psychological ratings. Journal of Applied Psychology, 4(1),
25-29. https://doi.org/10.1037/h0071663

Tietz, M., & Weinmann, M. (2016). The Decoy Effect in Reward-Based Crowdfunding: Preliminary
Results from an Online Experiment The Archaeology of Digital Artifacts in Practice View project
The EDUglopedia Project View project. https://www.researchgate.net/publication/308611392

Tijssen, |., Zandstra, E. H., de Graaf, C., & Jager, G. (2017). Why a ‘light’ product package should not be
light blue: Effects of package colour on perceived healthiness and attractiveness of sugar- and
fat-reduced products. Food Quality and Preference, 59, 46—58.
https://doi.org/10.1016/j.foodqual.2017.01.019

55



Tversky, A., & Kahneman, D. (1974). Judgment under Uncertainty: Heuristics and Biases. In Science
(4157th ed., Vol. 185, pp. 1124-1131). American Association for the Advancement of Science.
http://www.jstor.org/stable/1738360

van den Enden, G., & Geyskens, K. (2021). Attract the best: The attraction effect as an effective
strategy to enhance healthy choices. PLOS ONE, 16(11), e0259521.
https://doi.org/10.1371/journal.pone.0259521

van Qoijen, I., Fransen, M. L., Verlegh, P. W. J., & Smit, E. G. (2017). Signalling product healthiness
through symbolic package cues: Effects of package shape and goal congruence on consumer
behaviour. Appetite, 109, 73—82. https://doi.org/10.1016/j.appet.2016.11.021

van Rookhuijzen, M., de Vet, E., & Adriaanse, M. A. (2021). The Effects of Nudges: One-Shot Only?
Exploring the Temporal Spillover Effects of a Default Nudge. Frontiers in Psychology, 12.
https://doi.org/10.3389/fpsyg.2021.683262

Vermeir, |. (2020). How visuals affect food choice. In Foods (Vol. 9, Issue 12). MDPI.
https://doi.org/10.3390/foods9121835

Vermeir, |., & Roose, G. (2020). Visual design cues impacting food choice: a review and future research
agenda. In Foods (Vol. 9, Issue 10). MDPI AG. https://doi.org/10.3390/foods9101495

Wansink, B. (2010). From mindless eating to mindlessly eating better. Physiology & Behavior, 100(5),
454-463. https://doi.org/10.1016/j.physbeh.2010.05.003

Wansink, B. (2015). Change Their Choice! Changing Behavior Using the CAN Approach and Activism
Research. Psychology & Marketing, 32(5), 486—500. https://doi.org/10.1002/mar.20794

Wansink, B., Soman, D., Herbst, K. C., & Payne, C. R. (2014). Partitioned Shopping Carts: Assortment
Allocation Cues that Increase Fruit and Vegetable Purchases. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.2473647

Weinmann, M., Schneider, C., & Brocke, J. vom. (2016). Digital Nudging. Business and Information
Systems Engineering, 58(6), 433—436. https://doi.org/10.1007/s12599-016-0453-1

Wilson, A. L., Buckley, E., Buckley, J. D., & Bogomolova, S. (2016). Nudging healthier food and beverage
choices through salience and priming. Evidence from a systematic review. Food Quality and
Preference, 51, 47—64. https://doi.org/10.1016/j.foodqual.2016.02.009

Xu, X., & Huang, Y. (2019). Restaurant information cues, Diners’ expectations, and need for cognition:
Experimental studies of online-to-offline mobile food ordering. Journal of Retailing and
Consumer Services, 51, 231-241. https://doi.org/10.1016/].jretconser.2019.06.010

Zhang, T., & Zhang, D. (2007). Agent-based simulation of consumer purchase decision-making and the
decoy effect. Journal of Business Research, 60(8), 912—922.
https://doi.org/10.1016/j.jbusres.2007.02.006

56



Appendices

A: Preliminary Study: Designing the Visual Cues

The following textual claims were presented to the participants of the preliminary study.

Below each claim a short summary of the discussion during the preliminary study can be found.

1. Onze gezonde aanbeveling (our healthy recommendation)

e This claim received some negative reactions. Two participants stated that, just because

the claim stated “healthy recommendation”, they purposively would not buy the product.
2. Verantwoord snacken (responsible snacking)

e Participants liked the claim of “responsible snacking”. However, they liked other claims
better, as they focused less on the healthy and responsible part of the product, but more
on the tastiness of the product.

3. Lekker & gezond (tasty & healthy)

e This claim was well received, however after deliberately consideration, this claim was not
suitable for the experiment. The word “healthy” already gave too much information about
the product, even when the green visual cue would not be present.

4. Lekker & slim (tasty & smart)

e This claim was appreciated by participants. However, it sounded a bit “dull” compared to

the claim “tasty & thought out”. That claim was perceived slightly better.
5. Lekker & goed (tasty & good)

e Even with a green visual cue, this claim remained vague to participants. This claim was

therefore not appropriate.
6. Lekker & vitaaal (tasty & vital)

e This textual claim was too focused on healthiness. The claim therefore signalled

healthiness, even without the visual cue.
7. Lekker & doordacht (tasty & thought out)

e Participants liked this claim the best, as the claim is a bit vague in its meaning without a
visual cue but can be associated to health once the green colour cue was added. This
statement has therefore been chosen to use in the experiment.

8. Lekker & krachtig (tasty & powerful)

e Participants liked this claim, as it sounded good. However, just like the claim “tasty &

good”, the claim was and remained with a visual cue vague in its meaning.
9. Lekker & evenwichtig (tasty & balanced)
e Participants also liked this claim, as it sounded professional. However, just like the claim

“tasty & vital”, the claim was already slightly focused on healthiness.
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The following designs were presented to the participants of the preliminary study. Below each

design a short summary of the discussion can be found.

Design 1 — border

Bolletje havermoutrepen

1. . 2109

Choc chip cookies triple
chocolate

1.49 2009

fastmart.com

Looking at this design, participants thought
that the border meant that the product was
selected. This design was therefore not

appropriate as a visual cue.

Design 2 — green highlight

Snoepgroente paprikamix

1 099 1759

Bolletje havermoutrepen
'I 89
L] 210g

Choc chip cookies triple
chocolate

fastmart.com

Looking at this design, participants noticed the
highlight very well, but thought it looked a bit
strange and somewhat like mold. This was not
the association the design should convey, as the
product should convey something healthy and

tasty.
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Design 3 —rounded rectangle Design 4 — background

Tussendoortjes

Snoepgroente paprikamix

/\
5
g 1.99 1759

o iy Tekstuele claim
Bolletje .,
o) Bolletje havermoutrepen
GOED BEZIG 5

.Io 89 210g

1.99 1759

Tekstuele claim
@ —

Bollefje g

P Bolletje havermoutrepen
GOED BEZIG ly J P

.Io 89 210g

Choc chip cookies triple
chocolate

1049 200g

Choc chip cookies triple
chocolate

1.49 2009

fastmart.com fastmart.com

Overall, the participants liked this design very Just like design 1, this cue was perceived by the
well. They agreed upon the visibility of the participants as if the product was selected. Even
product. One downside of this cue was that the  though a textual claim was included, most
product somewhat seemed like it was on sale. attention went straight to the background of the
product information. This design was therefore

not appropriate to serve as the right visual cue.
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Design 5 — stripe

Tussendoortjes

Snoepgroente paprikamix

Tekstuele claim

Bolletje havermoutrepen

.Io 89 210g

Choc chip cookies triple
chocolate

fastmart.com

Participants liked this design better than design

3, as it seemed less like a sales-product, and

more like a highlighted product. Their eyes were

drawn to the green line, leading them to the

“right” product.

Final design — stripe “lekker & doordacht”

Snoepgroente paprikamix

Lekker & doordacht

Bolletje havermoutrepen

.Io 89 210g

Choc chip cookies triple
chocolate

1.49 2009

fastmart.com

After discussing the various design, a new and
final design for the visual design cue was made.
A combination between design 3 and 5 was
chosen. These designs were convenient to see,
as the green cue drew attention. The green
colour together with the statement “tasty &
thought out” conveyed a healthy, yet positive
association. To make the green colour even
more convenient, the green rectangle was
stretched all the way to the left in the new and

final design.



B: Pre-test Survey Flow

Dear participant,

Thank you for taking the time to participate in this research.

My name is Tessa den Dekker, and | am currently following the master Communication Science at the
University of Twente. | am conducting an experiment for my master thesis about the website of a
fictive supermarket. Within this experiment, you will have to put three products in your shopping
basket to test the usability of the website.

Procedure

You will receive a grocery list containing 3 different food and non-food related products. You
will have to fictively purchase these items by putting them into your shopping basket.

While purchasing these items, you are expected to think aloud. This means that you have to
say everything out loud what you are thinking or experiencing at that moment. This helps the
researcher gain insight on the usability of the website.

The supermarket website is a prototype, meaning that not all functions work. Only the
functions you need to purchase the products will work.

After you complete shopping for the grocery list, you can go back to this survey and answer
the remaining questions.

Potential risks and inconveniences

There are no physical, legal, or economic risks associated with participating in this study.
Your participation is voluntary, and you can stop your participation at any time.

Confidentiality of data

Every effort is made to protect your privacy as best as possible.

No confidential information or personal data about you will be disclosed in any way that
would allow anyone to recognize you.

The research data will be made available to my supervisors from the University of Twente in
anonymous form.

This research was assessed and approved by the ethics committee of the Behavioural
Management and Social Sciences faculty of the University of Twente.

Contact details

For any questions about the privacy of data, or the study, you can ask them by sending an e-
mail to t.m.dendekker@student.utwente.nl.

Thanks again for your participation.
Tessa den Dekker

| have read the information above and understand that my anonymous data will be used for academic
purposes.

o Yes, | consent

O

No, | do not consent
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Skip To: End of Survey If = No, | do not consent

You are now going to test the usability of the website.

Place the given items from the shopping list below in your shopping basket. There are different types
of each product available. You can decide for yourself which product you want to add to your
shopping basket. However, please choose the product you would buy in real life if this were a real
supermarket. The difference is that you do not have to take the price into account.

The shopping list:
1. Dishwasher tablets
2. Asauce to go with your fries
3. Bread

Please click on the following link that will redirect you to the website of the
supermarket: www.fastmart.com. From this point on, do not forget to think out loud.

Come back to this survey when you placed all the items in your shopping basket.

Did you finish the test?

o Yes
o No

Skip To: End of Survey If = No
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https://tessadendekker.wixsite.com/pre-test

For each of the following statements, mark one box that best describes your reactions to the website

you just tested.

Strongly
disagree
| think that | would like to use
this website frequently. ©
| found the website
unnecessarily complex. ©
| thought the website was easy
to use. ©
I think that | would need the
support of a technical person o
to be able to use this website.
| found the various functions in
this website were well o
integrated.
| thought there was too much
inconsistency on this website. ©
| would imagine that most
people would learn to use this o
website very quickly.
| found the website very
awkward to use. ©
| felt very confident using the
website. ©
I needed to learn a lot of things
before | could get going with o

this website.

Somewhat

disagree

Neither
agree nor

disagree

Somewhat

agree

Strongly

agree
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How realistic did you perceive the website of the online supermarket?

Very Slightly
o o Neutral
unrealistic unrealistic
Realistic o o o

Do you have any remarks regarding the website?

e Yes

Slightly

realistic

e No

Very realistic
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Rate the following products on how healthy and attractive you perceive them.

Snack tomatoes

Oreo cookies

Dutch strawberries

Muesli bar chocolate

zero added sugars

Gingerbread zero
added sugars

Chocolate chip
cookies

Snack cucumbers

Whole wheat
crackers

Eierkoeken

Apples

Yoghurt breaker
vanille high protein

Apekoppen sweet
candy

Snack paprika

Oatmeal porridge

Mandarins

Sweet candy mix

Thin rice cakes

Sandwich cracker
tomato & basil

Oatmeal bars

Snack carrots

Maltesers

Healthiness
3
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
Ie C
Ie C
Ie C
Ie C
C C
C C
C C
C C

1- not

attractive
to choose

Attractiveness

2 3 4
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C
C C

5-very

attractive
to choose
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Lekker & doordacht

Bolletje havermoutrepen

1089 210g

Choc chip cookies triple
chocolate

49
1. 200 g

Boodschappen

Look at the products on the website above. Which product do you feel like is the most convenient to

see and choose?

o O O O

Bell peppers
Oatmeal bars
Chocolate chip cookies

No product is more convenient to see than the others

Which description below best describes your interpretation of the claim "thought out" in the context

of this website design?

o

o

The product is well-considered

The product is good for your wallet

The product is good for your health

The product is good for the environment
The product is recommended

It is a good product

Other
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Tussendoortjes

X Snoepgroente paprikamix
{

g

p Lekker &doordacht

Bolletje havermoutrepen

Choc chip cookies triple
chocolate

-I .49

0 g

Boodschappen

Look again at the products on the website above. Which product do you feel like is now the most
convenient to see and choose?

O

Bell peppers
o Oatmeal bars

o Chocolate chip cookies

o

No product is more convenient to see than the others

Which description below now best describes your interpretation of the claim "thought out" in the
context of this website design?

o The product is well-considered

o The product is good for your wallet

o The product is good for your health

o The product is good for the environment
o The product is recommended by others
o ltisagood product

o Other




What gender do you identify with?
o Male
o Female
o Non-binary / third gender

o Prefer not to say

What is your age?

After participating in this survey, were all the questions clear to you or did you notice any hiccups in
terms of comprehension, language, or other aspects?

o Everything was clear.
o | have afew remarks.

Skip To: Follow-up control If = | have a few remarks.

Skip To: End of Survey If = Everything was clear.

What was not clear to you? What would you like to see improved?
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C: Pre-test Descriptive Statistics Food Products

Descriptive Statistics Perceived Healthiness and Attractiveness

Healthiness Attractiveness

Mean SD Mean SD
Snack tomatoes 4.22 .67 3.11 1.45
Oreo cookies 1.67 71 4.22 1.30
Dutch strawberries 4.33 .50 3.89 1.27
Muesli bar chocolate zero added sugars 3.33 1.00 411 .78
Gingerbread zero added sugars 2.89 1.05 3.00 .87
Chocolate chip cookies 1.56 73 4.11 .60
Snack cucumbers 4.89 33 3.56 1.13
Whole wheat crackers 3.89 .93 2.89 78
Eierkoeken 2.67 .50 4.11 .60
Apples 3.78 1.09 3.22 1.20
Yoghurt breaker vanilla high protein 3.33 71 3.00 71
Apekoppen sweet candy 1.33 1.00 4.22 .67
Snack paprika 4.78 A4 3.33 1.58
Oatmeal porridge 411 .33 2.22 1.09
Mandarins 4.33 .50 4.00 71
Red Band sweet candy mix 1.11 .33 3.00 1.23
Thin rice cakes 3.78 1.09 3.78 1.09
Sandwich cracker tomato & basil 2.89 .60 2.44 1.13
Oatmeal bars 3.44 73 3.22 .83
Snack carrots 4.89 33 2.56 1.42
Maltesers 1.22 A4 411 1.27
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D: Stimulus Materials

Links to the websites

Condition 1 https://tessadendekker.wixsite.com/fastmartl

Condition 2 https://tessadendekker.wixsite.com/fastmart2

Condition 3 https://tessadendekker.wixsite.com/fastmart3

Condition 4 https://tessadendekker.wixsite.com/fastmart4

Website Design Desktop Version

Homepage

o I = B

e

]

~N
i’

Product page (for dishwasher & detergent)

Product categories

sTRT rowign  conte & w
Producten

=

ke &0 e B

=i
=p .

Product page (for bread)

- G o w
Brood

or ® o= ® v

o

Product page (for sauces)

sau:
] @
i =
B — L fr—
33 f’§ 1.2 :“ 180
g g
L= \"‘
1~
]
1 @ 23 ”
-
=
¥
12
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https://tessadendekker.wixsite.com/fastmart1
https://tessadendekker.wixsite.com/fastmart2
https://tessadendekker.wixsite.com/fastmart3
https://tessadendekker.wixsite.com/fastmart4

Adding a product to the shopping basket

P oDC —
T i)
7 easTnrT Producten  Recepten  Openingatien  Contact S -1 B
Vaatwas & afwasmiddel
e
L
=
102 e @] 97 s = ®
N ...
e =
162 o ® 2% .n ®
Subtotaal
€10,89
-
Opening hours
SRSLTIE =
2 v producen Becepten conact & WO m -

Bezoek onze winkel

Shopping basket

Contact page

Boodschappen Oniine bestelien Services FastMart




Website Design Mobile Version
Homepage Product categories Subcategories (for bakery &
banquet)

Nog 1 week om je pannenzegels in

Bakkerij & banket

Aardappel, Viees, kip, vis & Banket
groente & fruit vega

te leveren

-
s .
w@ P,

i
S 2 Hiw.

Kaas, vleeswaren Ontbijtgranen Afbakbrood
&tapas &beleg

_ -
e sl i 4.7
: e} £ A
- Bolletjes Crackers
Bakkerij & banket Tussendoortjes

fastmart.com fastmart.com fastmart.com

Product page (bread) Product page (dishwasher & Product page (for sauces)
detergent)

Vaatwas & afwasmiddel Sauzen

Zaans volkoren half Sun Vaatwastabletten all-in-1 Van Wijngaarden's Zaanse
mayonaise

' 10'89 25 stuks > | 3'39 750 m!

Extra lang lekker tijger bruin = = Dreft Platinum Wijko Satésaus kant & klaar
= vaatwastabletten regular

99 N )
9' 22 stuks <’/ 1-09

1209

Dreft Afwasmiddel original | Remia Mayonaise

1.89

390 ml

Finish Power all-in-1 Heinz Tomaten ketchup

Zaans wit half
vaatwastabletten

fastmart.com fastmart.com fastmart.com




Menu

@ Producten
© Recepten
2 Profiel

@® Openingstijden

&7 Contact

fastmart.com

Neem contact metons op doorhet
formulier in‘te vullen

E-mailadres
Ordernummer

Onderwerp

Plaats je bericht hier..

Ik ben geen robot

fastmart.com

Shopping basket

= = A=

Mijn winkelwagen

Sun
Vaatwastablett
en all-in-1

€10,89

£ Promotiecode invullen

@ Aantekening toevoegen

fastmart.com

Opening hours

Bezoek onze winkel

Straat5.
1234 AB, Stad

123-456-7890
info@fastmart.com

Openingstijden

Maandag 08:00
Dinsdag 08:00
‘Woensdag 08:00
Donderdag 08:00
Vrijdag 08:00 -
Zaterdag 08:00
Zondag 12:00

fastmart.com
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E: Main Experiment Survey Flow

Block: Informed consent (2 Questions)
Standard: Level of hunger (1 Question)
Standard: Moderator: health-related shopping goals (1 Question)

BlockRandomizer: 1 - Evenly Present Elements

Block: Condition 1: visual cue present x decoy present (7 Questions)
Standard: Condition 2: visual cue present x decoy absent (7 Questions)
Standard: Condition 3: visual cue absent x decoy present (7 Questions)
Standard: Condition 4: visual cue absent x decoy absent (7 Questions)

Standard: Demographics (3 Questions)

Standard: Condition 1: manipulation check (7 Questions)
Standard: Condition 2: manipulation check (7 Questions)
Standard: Condition 3: manipulation check (7 Questions)
Standard: Condition 4: manipulation check (7 Questions)
Standard: Control questions (2 Questions)
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Dear participant,

Thank you for taking the time to participate in this research. This survey should take approximately 5-7
minutes to finish. Within this experiment, you will have to put products in the shopping basket of a
fictive supermarket website. Furthermore, you will have to answer questions about it.

Potential risks and confidentiality of data
e There are no physical, legal, or economic risks associated with participating in this study.
e Your participation is voluntary, and you can stop your participation at any time.
e Every effort is made to protect your privacy as best as possible.
e No confidential information or personal data about you will be disclosed in any way that
would allow anyone to recognize you.

For questions about the study, send an e-mail to t.m.dendekker@student.utwente.nl.
Thanks again for your participation.

| have read the information above and understand that my anonymous data will be used for academic
purposes.

o Yes, | consent

o No, | do not consent

Skip To: End of Survey If = No, | do not consent

How hungry are you at the moment?

1 - not hungry ) 3 4 5-very
at all hungry
Hunger o o o o o

75



For each of the following statements, mark one box that best describes your current lifestyle.

| am very self-
conscious
about my
health.

The healthiness
of food has
little impact on
my food
choices.

| am very
particular
about the
healthiness of
food | choose
and eat.

| buy what |
like, and | do
not worry
much about
the healthiness
of food.

Itis important
for me that my
dietis low in
sugar.

| am more
concerned
about my
health than the
average
person.

The healthiness
of snacks
makes no
difference to
me.

Strongly
disagree

Disagree

Somewhat
disagree

Neither
agree
nor
disagree

Somewhat
agree

Strongly

agree
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Please place the given items from the shopping list below in your online shopping basket. There are
different types of each product available. You can decide which product you want to add to your
shopping basket. Please choose the product you would buy in real life if this were a real supermarket.
The difference is that you do not have to take the price into account.

The shopping list:
e Dishwasher tablets
e Asauce to go with your fries
e Asnack
e Bread

Come back to this survey when you have placed all the items in your shopping basket. If something, for
example a button, does not work, you do not need that function to fulfill your shopping list.

The following link will redirect you to the website of the supermarket: www.fastmart.com.
Go to the next question page once you have put everything in your shopping basket.

Note: the stimuli were randomized. The participant was placed in one condition. The link to the
website differed, as it was based on the condition the participant was assigned to.

Which snack did you put in your shopping basket?
o Oatmeal porridge = answer only visible to participants in condition 1 or 3
o Mandarins

o Maltesers
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https://tessadendekker.wixsite.com/fastmart1

Condition 1

Melkunie oatmeal porridge

2'49 500g @

Tasty & thought out

Mandarins

39
2. kg

Maltesers Medium

Groceries

fastmart.com

Melkunie catmeal porridge

2'49 5009 @

Tasty & thought out

Mandarins

39
27

Maltesers Medium

35
2' 1759

=7
Groceries

fastmart.com

Condition 2

Tasty & thought out

Mandarins

2.39

1kg

Maltesers Medium

fastmart.com

Tasty & thought out

Mandarins

239

)

Maltesers Medium

fastmart.com

Note: the stimuli were randomized. The participant was only shown the stimuli condition he/she was

While choosing a snack on the website, you saw the products above. Please answer the following

statements.

assigned to.
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When | opened the product page, this product drew my attention and was very convenient to see.

o Oatmeal porridge = answer only visible to participants in condition 1 or 3

o Mandarins

o Maltesers

o | perceived no product as more convenient to see than the other.

Comparing all options, | think this product is very attractive to choose.

Oatmeal
porridge
(onlyincl
and c3)

Mandarins

Maltesers

St
.rongly Disagree
disagree
o o
o o
o o

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Agree

| feel like this product is a "normal" and popular choice compared to the other options.

Oatmeal
porridge
(onlyincl
and c3)

Mandarins

Maltesers

Strongl .

. 8Y Disagree

disagree
o) o)
o o
o o

Somewhat
disagree

Neither
agree nor
disagree

Somewhat
agree

Agree

Strongly

agree

Strongly

agree

79



What gender do you identify with?

O

O

O

@)

Male
Female
Non-binary / third gender

Prefer not to say

What is your age?

What is the highest degree or level of education you have completed?

O

O

High school

VET (mbo) degree
HBO bachelor's degree
HBO master's degree
WO bachelor's degree
WO master's degree
Ph.D. or higher

Other

Prefer not to say
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Condition 1

Melkunie oatmeal porridge

2'49 500g @

Tasty & thought out

Mandarins

2'39

Tkg

Maltesers Medium

2'35 759

fastmart.com

Melkunie catmeal porridge

2'49 500g @

Tasty & thought out

Mandarins

2%

Maltesers Medium

Condition 2

Tasty & thought out

Mandarins

2.39

Maltesers Medium

fastmart.com

Tasty & thought out

Mandarins

2.39

kg

Maltesers Medium

2%

=7
Groceries

fastmart.com fastmart.com

Note: the participant was only shown the stimuli condition he/she was earlier assigned to.

Once more review the image above about the product page "snacks", which was presented to you
before on the website of the supermarket. Please answer the following questions about it.



Did you see a textual claim next to one of the snacks?

o Yes

o No

Display This Question:

If “Did you see a textual claim next to one of the snacks?” = Yes

Which claim do you remember seeing?

o Tasty & smart

o Tasty & thought out
o Healthy & tasty

o Tasty & responsible
o Healthy & powerful

Did you see a green colour cue on the product page?

o Yes

o No

Condition 1 & 2 Condition 3 & 4

Tasty & thought out Tasty & thought out

Mandarins Mandarins

y S 2%

Note: the participant was only shown the stimuli condition he/she was earlier assigned to.

On the website, you saw the following product. Which description below best describes your
interpretation of the claim "tasty & thought out" used?
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o The product is well-considered

o The product is good for your wallet

o The product is good for your health

o The product is good for the environment
o The product is recommended by others
o Itisagood product

o Other

How many products do you remember seeing on the "snacks" product page

1 2 3 4 5
Number of snacks i
Rate the products on how healthy you perceive them.

1 - not healthy ) 3 4 5-very
at all healthy

Oatmeal

porridge
(only in c1 and © © © © ©

c3)

Mandarins o o o o o

Maltesers o o o o o



After participating in this survey, were all questions clear to you or did you notice any hiccups in terms
of comprehension, language, or other aspects?

o Everything was clear.

o | have afew remarks.

Display This Question:

If “After participating in this survey, were all questions clear to you or did you notice any hiccups...: = | have a

few remarks.

Hiccups explained Please specify your remarks.
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