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Abstract
Objective Decreasing meat consumption can be seen as a promising strategy to mitigate
climate change. Eating less processed and red meat can also be beneficial for human health,
since the consumption of these types of meat can have negative impact on human health.
However, changing behaviour is difficult. Nudging people towards eating a vegetarian meal
can help people to make the choice that is better for the environment and their health. Setting
a strategic default may make it easier and normal for people to choose a vegetarian meal,
without limiting their freedom of choice. In the Netherlands, meal kits are often used by
consumers to prepare a fast and easy meal. Often, the default preparation method in these
meal kits contains meat. Therefore, setting a vegetarian default in these meal kits may
encourage people to choose a vegetarian preparation. Method An online administrated
experiment was conducted on social media platforms and mailing lists. In total, 440 Dutch
people completed the questionnaire. They were randomly assigned to one of the four
conditions, which differed in the number of vegetarian recipes provided. The dependent
variable was the choice for a vegetarian preparation or a preparation that included meat.
Mediating variables included implied endorsement and reactance. Meat attachment was
included as a moderating variable. Results A strong main effect of the choice architecture on
the choice for vegetarian or meat was found. However, no evidence was found for the
mediating role of implied endorsement, the mediating role of reactance, and the moderating
role of meat attachment on the latter relationship. Discussion Providing more vegetarian
recipes leads to higher vegetarian meal choice. The underlying mechanisms that explain why
this happens remain unidentified. The results of this study imply that people can be
successfully nudged into preparing and eating a vegetarian meal from a shelf-stable meal kit.
However, further research is needed to find underlying mechanisms explaining the main effect.
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Introduction
Over the past decades, greenhouse gas emissions have become a major problem. The
emission of greenhouse gasses leads to global warming, which causes climate change. The
rising temperature on earth can cause harm in many ways. For example, it has an impact on
marine ecosystems (Doney et al., 2012), global food security (Wheeler & von Braun, 2013),
human health (Patz, Campbell-Lendrum, Holloway, & Foley, 2005) and natural disasters such
as floods (Hirabayashi et al., 2013). Decreasing the emission of greenhouse gasses is needed
to prevent such impacts. The United Nations Framework Convention on Climate Change
(UNFCCC) stated in The Paris Agreement that in order to prevent dangerous climate change,
the rise in temperature should stay below 2 degrees Celsius. Countries should even strive to
keep the rise in temperature at 1.5 degrees Celsius (UNFCCC, n.d.). However, Rogelj et al.
(2016) advocate that the climate action plans of countries need intensification, since these
plans are not sufficient to keep the rise in temperature below 2 degrees Celsius. In the report
‘The Truth behind the Climate Pledges’ (2019), the authors state that almost 75% of the plans
of countries to reduce emissions are (partly) insufficient in order to keep the temperature rise
at the maximum.
On a global level, the livestock sector accounts for 14.5% of all emissions of greenhouse
gasses that are human-induced (Gerber et al., 2013). Reducing meat consumption is seen as
a promising measure for mitigating climate change (e.g. Hedenus, Wirsenius, & Johansson,
2014; Nordgren, 2012). Producing and consuming less meat leads to less greenhouse gas
emission, which could mitigate climate change.
Apart from the impact that the production and consumption of meat have on the environment,
it also has an impact on human health. Many studies found different types of health risks
related to consumption of (red or processed) meat, which include cardiac disease risk
(Kontogianni, Panagiotakos, Pitsavos, Chrysohoou, & Stefanadis, 2008), certain types of
cancer, type 2 diabetes and risk of death (Richi et al., 2015). It is therefore not only important
to decrease meat consumption for the environment, but also to reduce these health risks. In
order to decrease meat consumption, a behaviour change is needed. However, changing
behaviour of consumers is not easily done.
There are several strategies that can be used to encourage people to decrease their meat
consumption. Asking consumers to eat less meat may not be sufficient, since they need to
change their behaviour regarding food choice (De Boer, Schösler, & Aiking, 2014), which is
both conscious and subconscious (Blake, Bisogni, Sobal, Jastran, & Devine, 2008). De Boer
et al. (2014) also mention strategies such as introducing one meatless day per week or
encouraging people to eat smaller portions of meat. However, these types of strategies can be
perceived by consumers as interference with their preferences or choices. Campaigns that use
these types of strategies in order to encourage the public to eat less meat, may backfire for
people that are sceptical about climate change and have a preference for meat (de Boer,
Schösler, & Boersema, 2013).
One promising strategy to change behaviour is nudging. Nudging, as described by Thaler and
Sunstein in 2008, alters the way in which choices are presented, in order to give people a little
push in the desired direction. The desirable behaviour is made easier and more normal (i.e.
socially acceptable), which makes it more likely that a behaviour will be performed. In nudging,
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it is important that all options are still available. Nudging does not ‘forbid’ or delete the less
desirable options. Nudging could provide a strategy that does not give people the feeling of
interference of their preferences and choices. The choice options are not changed, yet the
choice architecture is altered. This is because nudging is based on libertarian paternalism,
which means that people have freedom of choice (libertarian) but are steered in the desired
direction (paternalism) (Sunstein & Thaler, 2003). Several different types of nudges exist.
There are nudges that make the desirable option more attractive, nudges that make the
desirable option more normal to choose and nudges that make it easier to choose the desirable
option (Thaler & Sunstein, 2008).
Using strategic defaults is one way to make the desirable option more normal and easier to
choose for consumers. In a situation in which a choice needs to be made, the default option is
the option that the consumer ends up with if they do not take action (Thaler & Sunstein, 2008;
Brown & Krishna, 2004). Using this type of nudge has been proven to be successful in for
example organ donations. For organ donations, different systems can be used, such as an
opt-in and an opt-out system. In the opt-in system, people have to actively choose and register
themselves to become a donor. In the opt-out system, people are donor by default, and they
have the option to register themselves as not being a donor. Several studies have shown that
an opt-out system, in which people are donor by default, more people are donor compared to
an opt-in system (e.g. Johnson & Goldstein, 2003; Li, Hawley, & Schnier, 2013; Davidai,
Gilovich, & Ross, 2012; Moseley & Stoker, 2015). So, in the case of organ donation, changing
the default option can be very effective. This could also be useful in encouraging consumers
to eat less meat.
It is especially interesting to use this change of default to nudge people into eating a meatless
dinner, since most of the consumed meat (73%), is consumed during dinner (van Rossum,
Fransen, Verkaik-Kloosterman, Buurma-Rethans, & Ocké, 2011). The other 27% is consumed
at breakfast (4%), lunch (17%) and in between meals (6%) (van Rossum et al., 2011). So, the
consumption of meat is probably most important for people during dinner, compared to the
other situations. It is possible that people are not even aware of their meat consumption apart
from dinner, which could make it easier to change this habit. However, the quantities of meat
consumed during dinner are larger, therefore this study will focus on reducing meat
consumption during dinner. In line with van Rossum et al. (2011), van de Kamp, Seves and
Temme (2018) found that of all meat that is consumed by Dutch people, the “vast majority is
consumed during dinner” (p. 9). Over the past decades, convenience has become an important
factor when it comes to meal preparation. Changing lifestyles led to a decrease in time that
people have for cooking dinner. Time can be seen as the most evident factor for choosing
convenience (Brunner, van der Horst, & Siegrist, 2010). Brunner et al. (2010) also refer to Man
and Fullerton (1990), who state that the reduction of efforts of planning and preparing meals
is also an important driver for choosing convenience.
One type of convenience foods that are often used in the Netherlands, are meal kits. These
meal kits consist of a cardboard box with measured quantities of ingredients that are needed
to prepare a meal. Additionally, a recipe and a list of fresh ingredients that the consumer needs
to buy are included. These fresh ingredients are for example meat, vegetables and dairy. The
default preparation method, that is most prominent on the package, contains meat in most
cases. Sometimes, a vegetarian recipe is included, or a suggestion is made to make a
vegetarian variation of the meal. However, this vegetarian recipe or variation suggestion is
4

often depicted as a ‘second best’ option, since most of the meal kits include meat on the image
on the package. This could imply that the meal is ‘meant’ to be prepared with meat. One type
of (almost) ready-to-eat meals that can be considered to have the same aim as shelf-stable
meal kits, are pouches that contain a dish made of beans, vegetables and sauce. In contrast
to the meal kits, these pouches use vegetarian default recipes without explicitly mentioning
that it is vegetarian. This could be applied to shelf-stable meal kits as well. Encouraging people
to use the meal kits to make a vegetarian meal could help people eat a vegetarian meal more
often. However, this has not been studied yet. Therefore, this study can help to provide insights
on how nudging can be used to encourage people to make and eat a vegetarian meal from
shelf-stable meal kits.
The results will not only be relevant for meal kits, but also for other easy-to-prepare foods,
since they aim at the same level of convenience for the consumer. Theoretically, this study
adds to the existing knowledge about how default changes can help consumers to make better
choices. Many studies have been conducted about default changes in other situations, such
as food choices at restaurants (e.g. de Vaan, van Steen, & Müller, 2019; Campbell-Arvai,
Arvai, & Kalof, 2014). However, not in relation to shelf-stable meal kits. The results of this study
can be useful for producers of shelf-stable meal kits. They can use the results in order to
change the recipe instructions on the meal kits, in order to help consumers to make a healthier
and more sustainable choice.
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Theoretical framework
Nudging
Encouraging consumers to make environmentally friendly decisions is challenging. The
nudging approach attempts to solve this problem by helping consumers make decisions
through the redesign of their choice environment. The concept of ‘nudging’ was popularised in
the book of Thaler and Sunstein that was published in 2008. They define a ‘nudge’ as “any
aspect of the choice architecture that alters people’s behaviour in a predictable way without
forbidding any options or significantly changing their economic incentives” (Thaler & Sunstein,
2008, p. 6). By altering the choice architecture, people are still able to make their own choices,
however, they are nudged towards the best or most desired option. This is an important aspect
of nudging, because nudging can be seen as a form of libertarian paternalism. In libertarian
paternalism, freedom of choice is combined with steering people towards the desired choice.
Still, it can be hard to define the ‘desired choice’, since this would be different for, for example,
consumers and food producers. Therefore, defining the desired option should be done with
care, taking into account all actors that are involved. Nudging is paternalistic in the sense that
it influences people to help them to make better decisions for themselves. Still, freedom of
choice is preserved, which makes people feel as if they make decisions by themselves. It also
prevents people becoming aware of the fact that their behaviour is influenced (Thaler &
Sunstein, 2008). By changing the choice architecture, people are more likely to choose the
desired option. This is because that option is made more normal, easier or logic.
Many studies have been conducted about the concept of nudging. In many of these studies,
nudging appeared to be successful in helping people to make better food choices. Bucher et
al. (2016) conducted a systematic review of nudging studies towards a healthier food choice.
The nudges that were reviewed in their study included ‘distance/proximity’ and
‘order/accessibility’. The studies of ‘distance/proximity’ studies included for example placing
unhealthy foods physically more distant from the consumer. In the ‘order/accessibility’ studies
they studied the influence of, amongst others, the order in which the food was placed on a
buffet on food choice (Bucher et al., 2016). Sixteen out of eighteen studies they reviewed had
successfully nudged people towards healthier food choices. Some of the studies in this review
showed only small effects regarding the nudges, and often not all tested nudges were effective.
Some studies did not use control groups, which makes it possible that a bias regarding the
type of food exists (Bucher et al., 2016). This refers to the studies in which the positions of the
healthy and unhealthy foods were reversed, a neutral control group should be used to prevent
that the type of food influenced the decision (Bucher et al., 2016).
Cadario and Chandon (2019) conducted a meta-analysis on which healthy eating nudges work
best. All studies in their review were field experiments. They made three categories of types
of interventions that nudge towards healthy food choice. The first category, ‘cognitively
oriented nudges’, includes descriptive nutrition labelling, evaluative nutrition labelling and
visibility enhancements. The second category, ‘affectively oriented nudges’, includes hedonic
enhancements and healthy eating calls. The third and last category, ‘behaviourally oriented
nudges’, includes convenience enhancements and size enhancements. The overall effect size
they found was d= 0.23, which is a small effect size, according to Cohen (Cohen 1988, as cited
in Cadario & Chandon, 2019). Furthermore, the authors validated their hypothesis that the
affective types of intervention work better than the cognitive ones, and that the behavioural
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ones work better than the affective ones (Cadario & Chandon, 2019). So, it can be said that
the behaviourally oriented interventions work best to nudge people to healthier food choices.
As mentioned before, convenience enhancements and size enhancements are types of
nudges that fall into this category (Cadario & Chandon, 2019). Examples of such
enhancements are; making the healthier option the default option and placing healthier options
at the ‘grab and go’ cafeteria lines (convenience enhancement) and offering larger portions for
healthier options (size enhancement). Since the shelf-stable meal kits are aimed at
convenience for the consumer, the results of this meta-analysis would suggest that a change
in default could be effective.
As mentioned before, convenience related to food has become more important nowadays.
Important factors for choosing convenience are time and decreased efforts of planning and
preparing meals (Brunner et al., 2010; Man & Fullerton, 1990). These efforts do not only
include physical activities, but also the mental aspect (Candel, 2001). Related to shelf-stable
meal kits, physical activities that are decreased include shopping for different ingredients, such
as different herbs and spices. Mental efforts that are decreased include searching for a recipe
and deciding which fresh vegetables or meat to use.
Dual processing – system 1 & system 2
In order to understand why and how nudging works, one needs to understand the way that
people make decisions. Research in psychology and behavioural economics has shown that
decision biases and simplified decision strategies play an important role. People have two
different ways of thinking that can be used when making a decision, which is called dual
processing (Stanovich & West, 2000). One is fast, automatic and unconscious, the other is
slow, requires effort and is conscious. Building on this distinction of the two systems – system
1 and system 2 – Kahneman (2011) further explains this dichotomy. The fast system uses
heuristics, which are mental shortcuts or rules of thumb in decision making. Heuristics could
lead to biases (Gigerenzer, 2006; Sanfey & Chang, 2008). These rules of thumb are used for
“everyday nonconsequential decisions” (Sanfey & Chang, 2008, p. 55). Examples of situations
in which those types of decisions are made, are grocery shopping and deciding what to eat for
dinner.
Nudging uses these heuristics and the errors (biases) that they can cause, to make people
end up with the most desirable outcome (Campbell-Arvai et al., 2014). The desirable outcome
consists of predefined aims, for example the health of the consumer, or the outcome that is
best for the environment, depending on the goal. The choice architecture is altered in a way
that when people use system 1 thinking, they get the best outcome (Campbell-Arvai et al.,
2014).
It can be expected that people use system 1 when making decisions in the supermarket. As
mentioned before, convenience regarding food has become increasingly important over the
past decades. Nowadays, many people have less time for cooking dinner and related activities.
Lifestyles have changed in a way that people do not have much time available for domestic
activities such as grocery shopping and cooking dinner. Time is the most important factor why
people choose convenience (Brunner et al., 2010). People are likely to be in a hurry when they
are in the supermarket, since they tend to spend less time on grocery shopping. They have to
make many decisions in a short time, which makes it likely that they use system 1. It is not
possible to use reflective thinking for every decision that people need to make when shopping
7

for groceries. Furthermore, literature shows that people often do not use information on labels.
A study by Higginson, Krik, Rayner and Draper (2002) suggests that many people that report
that they use nutrition labels, just look at the label. However, they do not process the
information, and therefore they do not actually ‘use’ the information. Shine, O’Reilly and
O’Sullivan (1997) report that of their sample of 200 consumers, 58% say that they read nutrition
labels. A study by Coulson (2000) showed that in the sample of 165 students a little over 65%
read food labels. The study of Vemula, Gavaravarapu, Mendu, Mathur and Avula (2014) found
that 90% of the consumers in their sample read food labels. However, it is important to note
that most of them mentioned ‘safety’ as a reason for reading the label. Thus, they mostly looked
at safety-related aspects of the package, such as the expiry dates (Vemula et al., 2014). So,
many consumers probably do not read all the information on a food package. That would imply
that people use system 1 thinking when making decisions in the supermarket. Furthermore, in
order to apply system 2, people need to use more cognitive resources. However, when
consumers are busy, stressed or tired (for example after a day of work), which is likely to occur
when grocery shopping, people have less cognitive resources available (Roberto & Kawachi,
2015).
It can be assumed that people make routinized decisions in the supermarket (Park, Iyer, &
Smith, 1989). Because of this routinized and habitual way of decision making, shopping
patterns are predictable over time (Dulsrud & Jacobsen, 2009). When performing a habitual
type of behaviour, the automatic system is used (Thaler & Sunstein, 2008). When the
automatic system – system 1 – is used, decisions are made unconsciously, without paying
much attention. When choosing a product in the supermarket, people often spend little time on
deciding what to buy. Also, they often do not check the price of the product (Dickson & Sawyer,
1990). So, consumers are not likely to be paying attention when shopping for groceries. One
possible reason why people make unconscious decisions in supermarkets is because they
have less cognitive resources available (as mentioned before). The reason that this is not
incidental but an ongoing process, could be the status quo bias. Status quo bias means that
people prefer to stick to their current state (Thaler & Sunstein, 2008). In the case of
supermarket choices, this bias can be seen as people preferring to choose the products that
they always choose. Furthermore, research showed that people do not actively consider
nutrition related issues or labels when selecting food habitually and routinely (Saarela, 2014).
Therefore, using a nudge could help them to choose the option that leads to the best outcome,
which would be a vegetarian meal in this case. As mentioned before, a nudge in the form of a
default change has great potential for encouraging people to choose to prepare and eat a
vegetarian meal.
Research on setting defaults in food choice decisions
Setting defaults is one of the many nudging techniques. It can be categorized as a behavioural
oriented nudge in which convenience is enhanced (Cadario & Chandon, 2019). The ‘default
option’ is defined by Brown and Krishna (2004) as “the one the consumer will automatically
receive if he/she does not explicitly specify otherwise” (p. 529). Similarly, Thaler and Sunstein
(2008) define the default option as “an option that will obtain if the chooser does nothing” (p.
83). One mechanism behind setting a default is the status quo bias, which has been mentioned
and explained before. The status quo bias means that people tend to stick to their current
situation, which leads to suboptimal behaviour (Thaler & Sunstein, 2008). If a certain default
is the current situation, people will therefore stick to the default. In the case of meal kits, this
would imply that if the default recipe on the package contains meat, people will stick to that
8

recipe and prepare the meal with meat. Lack of attention can be seen as one of the causes of
the status quo bias (Thaler & Sunstein, 2008). Furthermore, loss aversion plays an important
role in default setting. Loss aversion is the tendency to prevent losing something that you
already have, when being tempted to gain something else (Thaler & Sunstein, 2008). This is
because people perceive a loss to hurt more than a possible gain would make them feel
pleasant. That asymmetric evaluation of losses and gains is part of the prospect theory, which
also includes the fact that people often over- or underestimate probabilities (Kahneman &
Tversky, 1979).
Using strategic defaults to encourage certain choices or behaviours has been proven to work
well in for example the case of organ donors, as mentioned before. However, in this case, one
could argue that using nudges can be “morally problematic” (MacKay & Robinson, 2016, p. 3).
MacKay and Robinson (2016) studied the ethics regarding several different systems, such as
changing the default option for organ donation. They concluded that using nudges in this
context is, to some extent, wrong. Using nudges does not respect people’s autonomy, because
it concerns bypassing people’s rational capacities instead of engaging them (MacKay &
Robinson, 2016). However, one could argue that food choices cannot be compared to the
decision whether or not to be an organ donor, and therefore it may be not as problematic.
Many studies in literature suggest that a change in default could be a useful instrument to help
consumers make healthier food choices. For instance, a default change has been applied
successfully in nudging consumers to a healthier bread choice. One example is the study of
van Kleef, Seijdell, Vingerhoeds, de Wijk and van Trijp (2018), which was about a default
change from white to whole wheat bread. In their experiment, participants were asked to fill in
a questionnaire about the evaluation of foods in a canteen. They were told that they could get
a free sandwich for participating. They could pick up their sandwich at a stand. Here, different
defaults were used on different days, and the participant could ask for the alternative option
(e.g. ask for white bread if the default was whole wheat bread and vice versa). The results
showed that the majority of the participants decided to stick with the default option. This implies
that offering a healthier option as a default, can help consumers to make a healthier choice, in
the case of bread.
A study by Giesen, Geyskens, Goukens, & Havermans (2013) also used a default change to
encourage healthier food choices. Participants were asked to order a hamburger from a menu
and received either a small or a large portion of fries as a default. Participants could switch the
large portion for a small portion and vice versa. In the third condition, they were asked to
choose between the large and the small portions of fries. Giesen et al., (2013) found that
people chose the default side dish, especially when they were hungry. This implies that offering
a small portion of fries as a side dish results in more people choosing the smaller portion, which
is a better choice than the large portion.
Wisdom, Downs and Loewenstein (2010) conducted an experiment in which participants were
asked to complete a survey, after which they were allowed to choose a sandwich from a menu.
In three different conditions, participants received a menu with five high caloric sandwiches,
five low caloric sandwiches or a mix of high and low caloric sandwiches. Next to this menu,
they had the option to open an envelope (sealed with a sticker), to choose from other
sandwiches. For example, if people in the condition with the five low caloric sandwiches on the
menu opened the envelope, they were presented with the five high caloric sandwiches. It
9

appeared that participants in the condition in which the low caloric sandwiches were the
default, ate less sandwich calories (Wisdom et al., 2010).
On the other hand, some studies showed that when preferences are strong, a default nudge
may not work. A study by Wansink and Just (2016) tested the effects of a healthy or unhealthy
default on kids’ choices. Kids were offered French fries or apple slices as a side dish to their
meal. The results show that when French fries were the default, only 6.7% of the kids switched
them for apple slices. When the default was apple slices, 86.7% of the kids switched them for
French fries. Wansink and Just (2016) conclude that when having strong preferences for the
less healthy option, changing defaults does not work to encourage healthy food choices.
Furthermore, an experiment by Löfgren, Martinsson, Hennlock and Sterner (2012) showed
that the effects of defaults decrease if people are knowledgeable about the topic that the nudge
is about. In their experiment, people that were attending a conference had to register
themselves on a website before entering the conference. In the registration form, participants
were asked whether they would want to compensate for the CO2 emission of their flight to the
conference. Three different conditions were used, which included an active choice condition,
in which no default was set, one opt-in condition and one opt-out condition (Löfgren et al.,
2012). All participants could be considered to be familiar with CO2 emissions and its
environmental impact, since the conference was about environmental economics. Löfgren et
al., (2012) did not find significant effects between the different conditions and compared the
results with previous research. They concluded that defaults are likely to have less effect when
the targeted people are experienced and thus more knowledgeable about the topic. This
means that changing a default regarding a specific topic will result in a lower effect on people
that are familiar with that topic. However, it should be taken into account that usually the default
in these situations is to not compensate. Therefore, it is likely that people expect that they have
to consciously choose whether or not they want to compensate. This would imply that a default
would not be effective in this type of situation.
Availability
Increasing the availability of certain food products is a strategy that can also help people to
make better decisions regarding food. In this study, nudges are used to help people choose a
vegetarian preparation of meal kits. Increasing availability in shelf-stable meal kits could be
done by providing more vegetarian recipes than recipes that contain meat on the package.
In literature, many studies related to the influence of availability of certain food products can
be found. For example, an experiment with healthy snacks at the checkout counter (van Kleef,
Otten, & van Trijp, 2012). This experiment was conducted at the checkout counter of a hospital.
Both the arrangement of the products on the shelves and the share of (un)healthy products
were studied. The results show that providing a large variety of healthy snacks (75% versus
25% unhealthy) increases the chance of choosing a healthy snack. As the authors mention,
generalizing these findings to, amongst others, grocery stores needs to be done carefully. The
effects could be different in a grocery store since the ‘limited access’ sites that were studied in
the experiments provide a smaller assortment (van Kleef et al., 2012).
Another study on availability showed that increasing the availability of healthy snacks in
vending machines combined with a decrease in price led to 10-42% increase in sales of healthy
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snacks (French et al., 2010). In this study, the number of healthy snacks in vending machines
was increased to 50% of the total offer.
Furthermore, an experiment that was conducted at university cafeterias showed that
increasing the offer of vegetarian meals led to an increase in vegetarian meal sales (Garnett,
Balmford, Sandbrook, Pilling, & Marteau, 2019). Two studies were conducted, in the first one
the offer of vegetarian meals and the sales of vegetarian meals were observed in two university
cafeterias. The second study was an experimental design in which the offer of vegetarian
meals was manipulated. The share of vegetarian meals was doubled from 25% to 50%. The
results of the first study show that the increases in vegetarian meal sales were 61.8% and
78.8% respectively. In the second study, the increase in vegetarian meal sales was 40.8%
(Garnett et al., 2019).
Menu design
Several studies have been conducted regarding nudging towards vegetarian meal choice. In
Table 1, an overview of these studies can be found.
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Table 1. Overview of menu design studies
Authors
Garnett, Balmford,
Sandbrook, Pilling and
Marteau (2019)

Study design
Increased proportion of
vegetarian meals at
three university
cafeterias. Both
experimental and
observational designs.

Manipulation
Doubling the offer of
vegetarian meals from
25% of the total offer to
50% of the total offer.

Measures
Meals purchased
during lunch and
dinners (one year long).

Kurz (2018)

Experiment at two
university restaurants in
which the order of the
menu was changed and
the visibility of the
vegetarian meal was
enhanced.

Sales data collected in
one academic year,
from September 2015
until June 2016, during
lunch.

Campbell-Arvai, Arvai
and Kalof (2014)

Experiment to study the
effectiveness of
nudging compared to
information provision
and whether the
attractiveness of the
default option
influences choice.

At one restaurant, the
order of meals on the
menu was changed and
the visibility of the
vegetarian meal was
enhanced. The other
restaurant was used as
a control condition.
A 2 (default vegetarian)
by 2 (information) by 2
(appeal) design.

Meal choice during
lunch and dinner.

Sample
Study one:
undergraduate and
postgraduate
members of the
university.
Study two:
staff and students,
all from England.
94,644 meals in
total.
Swedish university
students and
employees.

Results
Doubling the offer of vegetarian meals led
to an increase in sales of vegetarian meals.
Increases in study one (observational
studies) were 61.8% and 78.8%, in study
two (experimental study) the increase was
40.8%.

Undergraduate
students living on
campus of a U.S.
university. In total,
340 people
participated in this
study.

In the condition in which participants were
presented a default vegetarian menu, they
chose significantly more often for a
vegetarian meal (both with and without
information). Compared to the control
condition, in the default menu condition
(appealing) the choice for a vegetarian
meal was 49.7% higher (default with
information was 52.5% higher). In the
unappealing conditions, the choice for a
vegetarian meal was 65.7% (without
information) and 60.9% (with information)
higher.

Increase of around 40% in vegetarian meal
sales. This effect was found to be partly
persistent, since the amount of vegetarian
meals consumed was higher after the
intervention.
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Table 1 (continued)
Authors
Bacon and Krpan
(2018)

Study design
Online experiment in
which four different
menu designs were
used, and people were
asked how many days
before the experiment
they ate vegetarian
foods.

Manipulation
One control menu, one
menu on which a
vegetarian dish was
recommended, a menu
on which the vegetarian
dishes were described
more appealing and a
menu on which the
vegetarian dishes were
placed in a separate
section.

Measures
The amount of days
that the participant ate
vegetarian foods before
the experiment and the
vegetarian meal choice.

Sample
750 adults living in
the U.K., excluded
vegetarians, vegans,
people with other
dietary restriction
and people that did
not choose a meal
from the menu.

De Vaan, van Steen
and Müller (2019)

Online experiment in
which four different
menu designs were
tested.

One menu that was all
vegetarian, one all
vegetarian but with the
option to add meat, one
with an increased offer
of vegetarian dishes
with explicit information
(‘V’ indicating that it is a
vegetarian dish) and
one with an increased
offer on vegetarian
dishes, without the
explicit information.

Reactance, willingness
to eat at a restaurant
and food choice.

Sample of 329
Dutch participants,
vegetarians, vegans
and people with
allergies were
excluded

Results
People that did not eat vegetarian meals
often, chose a vegetarian dish more often
in the recommendation and descriptive
conditions. For people that ate vegetarian
meals more often, this was the other way
around, they chose a vegetarian meal
less often. The menu on which the
vegetarian meals were placed in a
separate section did not influence people
that did not eat vegetarian meals often,
but this menu made people that did eat
vegetarian meals often choose a
vegetarian meal less often. The odds of
choosing a vegetarian meal increased in
the recommendation (88%) and
descriptive (50%) conditions and
decreased in the vegetarian condition
(52%).
In this study, they used defaults to nudge
people to choose a vegetarian dish. The
choice for a vegetarian dish increased if
people got the option to add meat to the
dishes on the menu. No effect was found
between the different menu designs and
reactance. In the ‘all vegetarian’ condition,
100% chose a vegetarian meal and in the
‘optional adding meat’ condition, 73%
chose a vegetarian meal. In the
‘increased offer with indication’ condition,
44% chose a vegetarian meal and in the
‘increased offer without indication’
condition, 61% chose a vegetarian meal.

13

In these studies (Table 1), a number of interventions have been tested, including increasing
the number of options (Garnett et al., 2019; de Vaan et al., 2019), information provision (de
Vaan et al., 2019; Campbell-Arvai et al., 2014), visibility enhancement (Kurz, 2018), order of
dishes on menus (Kurz, 2018; de Vaan et al., 2019; Bacon & Krpan, 2018) and using a
vegetarian default (Campbell-Arvai et al., 2014; de Vaan et al., 2019). An increase in the
amount of vegetarian meals available of 25% to 50% of the total offer led to increases of
vegetarian meal sales of almost 62% and almost 79% in observational studies and almost 41%
increase in the experimental study (Garnett et al., 2019). Increasing the salience and changing
the order of the menu led to an increase in vegetarian meal sales from 13.9% to 20.1% (an
increase of 40%), which also appeared to be partly persistent over time (Kurz, 2018). Using a
default vegetarian menu with appealing dishes almost doubled the amount of vegetarian meal
sales, where a default vegetarian menu with information led to an increase of 52.5%
(Campbell-Arvai et al., 2014). When these vegetarian default menus contained unappealing
dishes, vegetarian meal choice was almost 66% higher, and almost 61% higher when
combined with information (Campbell-Arvai et al., 2014). The total percentages of people that
chose a vegetarian meal in this study were 89.7% for the appealing default meat-free menu,
92.5% for the appealing default combined with information menu, 73.2% for the unappealing
default meat-free menu, 68.4% for the unappealing default meat-free combined with
information menu, 47.5% for the information only menu and 40% for the control menu. When
a menu is altered in the way that a vegetarian meal is recommended or described more
appealing than dishes that contain meat, the chance of choosing a vegetarian meal increased
with 88% and 50% respectively (Bacon & Krpan, 2018). When people are provided with a
default vegetarian menu with the option to add meat, 73% chose a vegetarian meal (de Vaan
et al., 2019). Increasing the offer led to 44% (with indication that the meal was vegetarian) and
61% (without the indication) vegetarian meal choice. Furthermore, in this study it was
hypothesized that providing people with different menu designs, among which an ‘all
vegetarian’ menu, would lead to reactance (de Vaan et al., 2019). Reactance could occur when
people feel that their freedom of choice is restricted (Brehm, 1966). This will be discussed in
more detail in the section ‘reactance’.
Three of these six studies were conducted at university cafeterias or restaurants, with students
and university staff members as respondents. The other two studies were conducted with a
wide range of people. These studies were online administrated scenario-based experiments,
in contrast to the first three studies, in which an actual choice needed to be made.
Possible explanations that the authors discuss include implied endorsement (Campbell-Arvai
et al., 2014), loss aversion and status quo bias (Campbell et al., 2014) and moral licensing
(Bacon & Krpan, 2018). Explanations for the absence of reactance include that many
flexitarians participated in the study (de Vaan et al., 2019). Furthermore, the effect of the option
to add meat to a meal would possibly be explained by the high scores of suggesting a norm
that it showed (de Vaan et al., 2019).
Potential mechanism explaining why defaults change meal kit decisions: implied
endorsement
Three possible mechanisms behind defaults are implied endorsement, loss aversion and effort
(Sunstein, 2013). Implied endorsement, which is also called implicit endorsement or implicit
recommendation, means that people perceive the default as a recommendation by the one
that presented the default (Everett, Caviola, Kahane, Savulescu, & Faber, 2015). In the case
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of defaults in the domain of marketing, consumers consider defaults to reflect the intentions of
the marketer (Brown & Krishna, 2004). Applying this to the case of meal kits, it could be
expected that consumers perceive the default recipe as the recommended or intended way of
preparing the meal. A concept that is strongly related to this implicit recommendation, is the
concept of social norms. Social norms can be defined as “rules and standards that are
understood by members of a group, and that guide and/or constrain social behavior without
the force of laws” (Cialdini & Trost, 1998, p. 242). They set out what actions are considered
correct or appropriate and what actions are considered incorrect and inappropriate (Coleman,
1990). Since people tend to pursue inertia, which means maintaining the current holdings, they
can be expected to stick to the default (Thaler & Sunstein, 2008). One mechanism behind
inertia is loss aversion, which has been explained before. So, in the case of making a decision
which recipe to use when preparing a meal with a meal kit, consumers may perceive the default
option as the recommended option. They could think that this is the way that the meal was
meant to be made, for example by culinary experts. Because of loss aversion, it could be
expected that they do not want to switch from the default, since that imposes the risk of not
ending up with the meal in the way it was meant by the producer.
Reactance
As mentioned before, one reason that a default change can be unsuccessful is because of
people having strong preferences for certain foods. Another potential reason that a default
change will not have an effect on choices, is because of reactance. Reactance occurs if people
experience resistance that is triggered by an external source (Brehm, 1966). They notice that
they are being influenced and that their freedom of choice is threatened (Brehm, 1966). When
experiencing reactance, people will be motivated to not choose the option that in their
experience, limits their freedom of choice (Brehm, 1966). Applying this to the case of shelfstable meal kits, providing only a vegetarian recipe without the option to add meat, could lead
to reactance. If people experience reactance, they are likely to not choose that recipe, and not
eat a vegetarian meal. Therefore, it is important to not explicitly mention that a meal is
vegetarian. By still providing people with the option to add meat, the ‘influence’ will be more
subtle, which makes reactance less likely to occur (Brehm, 1966). This approach is already
applied in the bean dish pouches that have been mentioned in the introduction. With these
pouches, consumers are encouraged to prepare a vegetarian meal, without making them
aware of this.
Another example of reactance towards imposed vegetarian food choice can be found in the
study of Lombardini and Lankoski (2013). In their study, the impact of a mandatory vegetarian
day in Helsinki Schools was analysed. The participating schools included elementary schools,
lower-secondary schools, upper-secondary schools and vocational schools. The results show
that in the short term, non-compliance was evident, because of less participation in school
lunches and smaller amounts of food on plates. The decrease in the amount of food was also
a sign of non-compliance for the medium term (Lombardini & Lankoski, 2013). Non-compliance
can be seen as an unintended effect of the intervention. One possible cause of non-compliance
can be found in psychological reactance (Lombardini & Lankoski, 2013). The authors conclude
that in the case that non-compliance is caused by reactance, it is probably better to use a
vegetarian default instead of a restricted vegetarian choice. This could decrease the
psychological reactance and thus decrease the unintended effects (Lombardini & Lankoski,
2013).
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Meat attachment
One construct that could play an important role in recipe choice in meal kits is meat attachment.
Meat attachment can be defined as “the extent to which eating conventional meat forms part
of one’s identity” (Circus & Robison, 2019, p. 536). The positive attitude towards meat
consumption that people that are highly attached to meat have, appears to be an interaction
between cognitive and affective elements (Graça, Calheiros, & Oliveira, 2015). People that
have a high level of meat attachment show high scores on statements such as “A good steak
is without comparison”, “To eat meat is an unquestionable right of every person” and “If I was
forced to stop eating meat I would feel sad” (Graça, Calheiros, & Oliveira, 2015, p. 15). They
would have low scores on items such as “I feel bad when I think of eating meat” (Graça,
Calheiros, & Oliveira, 2015, p. 15). People that are highly attached to meat show signs of
attachment and dependency. They are likely to deny the impacts of eating meat and they are
unwilling to change habits and adopt a more plant-based diet. Furthermore, they have the
intention to keep up their habits that arise from pro-meat arguments and self-exonerations
(Graça, Oliveira, & Calheiros, 2015).
Several studies have been conducted about meat attachment. For example, Graça, Calheiros,
and Oliveira (2015) developed the Meat Attachment Questionnaire (MAQ), consisting of four
constructs of meat attachment: hedonism, affinity, entitlement and dependence. The scale was
developed and tested through three studies in Portugal. The initial items were designed based
on data from 410 participants that was obtained during a previous study. Then, these items
were tested with 1023 participants. The final items were completed by 318 participants that
had a different cultural background. The four dimensions with in total 16 items appeared to
completely meet the criteria for a good model fit (Graça, Calheiros, & Oliveira, 2015).
After the development, the MAQ was used in a study in New Zealand in which 841 people
participated (Lentz, Connelly, Mirosa, & Jowett, 2018). The four subscales all appeared to
have a high Cronbach’s Alpha, indicating that the instrument has a high internal consistency
(Lentz et al., 2018). The results show that attitudes and meat attachment appeared to be strong
predictors of willingness and intention to decrease meat consumption (Lentz et al., 2018). The
MAQ was also used in a study by Dowsett, Semmler, Bray, Ankeny and Chur-Hansen (2018)
about the influence of the meat-animal connection on affect, meat attachment and attitude
towards animals. They found a high Cronbach’s Alpha, indicating high internal consistency.
Being attached to meat may hold back the change towards less meat consumption (Graça,
Oliveira, & Calheiros, 2015). It is suggested that for consumers that have a high level of meat
attachment, providing information about the effects of meat consumption will not be enough to
evoke a change in consumption (Graça, Oliveira, & Calheiros, 2015). Therefore, it is important
to convince these consumers to decrease their meat consumption without evoking defence or
loss aversion (Vinnari & Vinnari, 2014 as cited in Graça, Oliveira, & Calheiros, 2015). It is
suggested to reach them indirectly, by making vegetarian meals easier to reach and more
normal (Vinnari & Vinnari, 2014, as cited in Graça, Oliveira, & Calheiros, 2015).
Kurz (2018) conducted an experiment in which two nudges were used to encourage vegetarian
meal choice. One nudge was enhancing the visibility of vegetarian meals, and the other nudge
was changing the order of the menu (see Table 1 for details). In the discussion, she suggests
that people with very strong preferences concerning eating meat were not likely to be
influenced by the nudges in the experiment.
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Conceptual model and hypotheses

Figure 1. Conceptual model
From the literature, it can be concluded that defaults can be effective. Both in contexts that are
not related to food choices, such as organ donation (e.g. Johnson & Goldstein, 2003; Li et al.,
2013; Davidai et al., 2012; Moseley & Stoker, 2015), and in contexts related to food choices.
For example, in the case of healthier bread choice (van Kleef et al., 2018), portion size of a
side of French fries (Giesen et al., 2013) and healthier sandwich choice (Wisdom et al., 2010).
Providing a default vegetarian recipe on the package is expected to be successful in helping
consumers choose to prepare a vegetarian meal, since defaults make it easier and more
normal to choose the desired option (Thaler & Sunstein, 2008). Therefore, the following
hypothesis is formulated:
H1: a vegetarian default in the on-pack displayed recipes will lead to a higher vegetarian recipe
choice (in increasing order for consecutively 0% vegetarian recipes (meat default), 25%
vegetarian recipes, 75% vegetarian recipes and 100% vegetarian recipes (vegetarian
default)).
Furthermore, existing research showed that an increased proportion of vegetarian dishes on
the menu at restaurants leads to an increase in vegetarian meal choice (Garnett et al., 2019).
So, increasing the number of vegetarian recipes for the consumer to choose from, could be
expected to increase the number of vegetarian recipes chosen. Furthermore, setting a specific
default can make the consumer perceive it as a recommendation of the provider (Thaler &
Sunstein, 2008). A vegetarian default could make people think that the ‘normal’ recipe is a
vegetarian one. This implied endorsement is strongly related to social norms, which define
what is correct and appropriate (Coleman, 1990). If a specific default is set in meal kits, people
could interpret it as the way that the meal was meant. Because of loss aversion, they will
probably do not have the tendency to deviate from the default (Thaler & Sunstein, 2008).
Therefore, implied endorsement can be seen as a mediator of the relation between choice
architecture and recipe choice. This leads to the following hypotheses:
H2a: a vegetarian default will lead to implied endorsement (in increasing order for
consecutively 0% vegetarian recipes (meat default), 25% vegetarian recipes, 75% vegetarian
recipes and 100% vegetarian recipes (vegetarian default)).
H2b: implied endorsement will lead to a higher vegetarian recipe choice (in increasing order
for consecutively 0% vegetarian recipes (meat default), 25% vegetarian recipes, 75%
vegetarian recipes and 100% vegetarian recipes (vegetarian default)).
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Reactance could make a default vegetarian choice backfire, when people feel influenced by
the default (Brehm, 1966). This could make them explicitly choose meat, since they do not
want to choose the option that makes them feel as if their freedom is limited (Brehm, 1966).
Therefore, it can be hypothesized that:
H3a: a vegetarian default will lead to a higher level of reactance (in increasing order for
consecutively 0% vegetarian recipes (meat default), 25% vegetarian recipes, 75% vegetarian
recipes and 100% vegetarian recipes (vegetarian default)).
H3b: a higher level of reactance leads to a lower vegetarian recipe choice (in increasing order
for consecutively 0% vegetarian recipes (meat default), 25% vegetarian recipes, 75%
vegetarian recipes and 100% vegetarian recipes (vegetarian default)).
As showed by previous research, imposing a choice can lead to reactance (Brehm, 1966).
Furthermore, a study on imposed vegetarian defaults in schools showed that a restricted
vegetarian meal choice led to non-compliance (Lombardini & Lankoski, 2013). Noncompliance could be the result of reactance, and therefore it was recommended to use a
vegetarian default instead of restricted vegetarian choice (Lombardini & Lankoski, 2013). The
relationship between choice architecture and reactance could be explained by the moderating
role of meat attachment. The more a person is attached to meat, the more positive their attitude
is towards meat (Graça, Calheiros, & Oliveira, 2015). Furthermore, it is harder to convince
people that are highly attached to meat to change to a more plant-based diet (Graça, Oliveira,
& Calheiros, 2015). Related to meal kits, people that are highly attached to meat, can be
expected to experience reactance when being imposed a vegetarian meal choice. Therefore,
it is hypothesized that:
H4: the higher the degree of meat attachment, the higher the level of reactance (in increasing
order for consecutively 0% vegetarian recipes (meat default), 25% vegetarian recipes, 75%
vegetarian recipes and 100% vegetarian recipes (vegetarian default)).
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Method
Design
In order to test the hypotheses, an experimental study design was used. To collect data, an
online questionnaire was made with Qualtrics. The design of the experiment was a 4 level
between-subjects study, in which participants were randomly assigned to one of the four
conditions. These four conditions included a default meat condition (0% vegetarian ingredient
lists), one condition in which 25% of the ingredient lists were vegetarian, one condition in which
75% of the ingredient lists were vegetarian and lastly a default vegetarian condition (100%
vegetarian ingredient lists). Depending on the condition, participants were presented an image
of a package of a shelf-stable meal kit corresponding with the condition.
Manipulation
The manipulation in this study consisted of four different images of meal kit packages. One
package contained four ingredient lists that contained meat, with a variation suggestion at the
bottom of the package to replace the meat by chickpeas (condition 1). The second package
contained 25% vegetarian ingredient lists, which meant that there was one vegetarian
ingredient list and three ingredient lists containing meat (condition 2). The third package
contained 75% vegetarian ingredient lists, which meant that there were three different
vegetarian ingredient lists and one ingredient list that contained meat (condition 3). The fourth
package contained four ingredient lists that included meat with a variation suggestion at the
bottom of the package to make the meal vegetarian (condition 4). Images of these packages
are can be found in Figure 2.

Figure 2. Images for the manipulation (condition 1 and condition 2)

19

Figure 2. (Continued; condition 3 and condition 4)
Procedure
After the introduction to the questionnaire, participants had to answer the question whether
they were informed well and if they wanted to participate in this study (informed consent). If
the participant chose ‘yes’, the questionnaire continued. If they chose ‘no’, the questionnaire
ended. Then, the participant was asked if they were vegetarian or vegan. This was asked in
order to check if people had read the introduction that mentioned that vegetarians and vegans
could not participate. After this screening question, some background and control variables
were measured including age, gender, how often people prepare or eat a meal with meat and
whether they sometimes prepare a meal for other people. If yes, they were asked if among
those people, sometimes vegetarians or vegans were included. On the next page, a short
introduction about meal kits was shown, and participants were asked to indicate how often
they used a meal kit. Then, participants were presented with one of the images of the meal kit
for Indian curry madras, depending on the condition. They were asked which preparation
method (ingredient list) they would use if they would prepare the meal. Furthermore, they were
asked to rate some statements about the meal kit. This question was used to measure implied
endorsement. Then, some filler questions were asked to distract people from the true aim of
the study; the choice between vegetarian and meat. These questions were added to prevent
that people guessed the objective of the study and adapted their answers. After that,
participants were asked to rate two more sets of statements, which measured meat attachment
and reactance. Lastly, participants were debriefed about the objective of the study and thanked
for their participation. Both in the message that accompanied the link to the questionnaire and
in the introduction of the questionnaire, participants were informed that they could win one of
the two Bol.com vouchers by participating. If they were interested in winning one of the
vouchers, they were asked to fill in their e-mail address.
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Measures
Background and control variables
Age was measured by means of an open question. All other background and control variables
were measured with multiple-choice questions. For gender, the answer options were ‘man’,
‘woman’, ‘other’ and ‘I prefer not to answer’. For the question about how often the participants
prepared a meal with meat, the answer options included ‘less than once per week’, ‘1-2 times
per week’, ‘3-4 times per week’, 5-6 times per week’ and ‘7 times per week’. Whether
participants sometimes prepared a meal for other people was asked with the answer options
‘yes’ and ‘no’. If ‘yes’, participants were asked if vegetarians or vegans were sometimes
included here. The answer options for this question were ‘yes’, ‘no’ and ‘I don’t know’.
Furthermore, the frequency of using a meal kit was measured with the answer options ‘1-2
times per week’, ‘3 times per week or more’, ‘1-2 times per month’, ‘several times per year’
and ‘never’. After the participants made a decision about which preparation method they
wanted to use, they were asked whether they agreed with the statement that the meal is tasty.
The answer options varied from ‘totally agree’ to ‘totally disagree’ (five-point Likert scale), and
the option ‘can’t eat this meal because of allergies or intolerances’ was included. This was also
done for the statement ‘I think that this meal is authentic Indian’, with ‘I don’t know’ as the last
answer option.
Vegetarian recipe choice
Vegetarian recipe choice, which was the dependent variable, was measured with a multiplechoice question that asked which preparation of the meal kit the participant would use. For this
question, the ‘heat map’ option in Qualtrics was used. This made it possible for participants to
click on the preparation method that they wanted to choose.
Implied endorsement (mediator)
Implied endorsement was measured with a scale which consisted of four items. Dinner,
Johnson, Goldstein and Liu (2011) measured external implied endorsement with the statement
“I made my choice because I thought about what most people would do” (p. 10). This statement
was translated to Dutch and slightly adjusted. The three other items were ‘this meal is meant
to be prepared like this’, ‘this meal is supposed to be prepared like this’, and ‘if you want to
prepare this meal in a good way, you have to prepare it like this’. Participants’ agreement with
these statements was measured with a five-point Likert scale ranging from ‘totally disagree’ to
‘totally agree’. This scale had a high reliability, Cronbach’s α= .798. The mean score of the
items was computed and used in further analysis.
Reactance (mediator)
Reactance was measured by means of a scale consisting of seven items. De Vaan et al. (2019)
measured reactance with two scales; the threat of freedom scale and the anger scale
developed by Dillard and Shen (2005). The threat of freedom scale consisted of four items,
which were translated to Dutch and the word ‘message’ was replaced by ‘the producer of this
meal kit’, similar to the adjustments that de Vaan et al. (2019) made. The same was done for
the three items of the anger scale that were used in this study, however, ‘menu’ was replaced
by ‘preparation methods’. The items were translated to Dutch. Both the original items and the
translated items can be found in Table 2. The subscales were combined into one scale with 7
items, which had a high reliability, Cronbach’s α= .843. The mean score of these 7 items was
used in further analysis.
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Table 2. Adapted items from perceived threat of freedom and anger scales

Meat attachment (moderator)
Meat attachment was measured with eight items from the Meat Attachment Questionnaire,
which was developed by Graça, Calheiros and Oliveira (2015). The Meat Attachment
Questionnaire originally contained sixteen items, divided over the four dimensions ‘hedonism’,
‘affinity’, ‘entitlement’ and ‘dependence’. Since meat attachment is only a part of this study and
many other questions were included in the questionnaire, it would take too much time to let
the participants rate all sixteen statements. Therefore, eight items were selected. This was
done based on the factor loadings of the Exploratory Factor Analysis for the MAQ by Graça,
Calheiros and Oliveira (2015). From both the dimensions ‘hedonism’ and ‘affinity’, the two
items with the highest factor loadings were used. From the dimension ‘entitlement’ only one
item was used, since this dimension consisted of three instead of four items. The item with the
highest factor loading was used for this dimension. From the dimension ‘dependence’, three
items were used since this dimension consisted of five instead of four items. The three items
from this dimension were selected based on their suitability for translation and the aim of this
study, instead of the factor loadings. This resulted in a scale of eight items, which were rated
on a five-point Likert scale ranging from ‘totally disagree’ to ‘totally agree’. The items were
translated to Dutch. Both the original items and the translated items can be found in Table 3.
For data analysis, three of the eight items needed to be recoded, since these were reverse
scored. The scale that measured meat attachment showed high reliability, Cronbach’s α= .788.
A new variable was computed with the mean score of the items, for further analysis.
Table 3. Adapted items from Meat Attachment Questionnaire

Pre-test
A pre-test was used to verify the thought that the meal kit that was chosen in this study, is
usually made with meat. Furthermore, it was tested whether people recognized the meal. In
the pre-test, people were shown the front of the package, which stated the name of the meal.
The participants were asked the following questions: ‘do you know this dish?’ and ‘which
ingredients to you think you need to buy additionally to the meal kit in order to prepare the
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meal?’. In total, 11 people participated in the pre-test. Of those 11 people, 6 recognized the
dish and 5 did not. When asked which ingredients they thought they needed to add, 7 people
mentioned that they would add chicken breast and one person mentioned that they would add
meat but did not specify which type of meat.
Respondents
Respondents were recruited with use of the social media platforms Facebook, WhatsApp and
LinkedIn. A link to the questionnaire was added to several Facebook and WhatsApp groups.
Additionally, it was sent to subscribers of a mailing list of Wageningen University. When
participants clicked on the link, a short introduction to the study was shown. Here, they were
informed that their response was anonymous and that the questionnaire could be stopped at
any time. The data was collected anonymously, so the answers could not be linked to the
participant. It was also mentioned that the questionnaire was meant for people that sometimes
eat meat, and that vegetarians and vegans were not able to participate in the study.
Additionally, it was mentioned that the minimum age to participate is 18 years old.
Respondents were asked to give informed consent before continuing with the questionnaire.
In total, 454 people filled out the questionnaire. Of those people, 14 indicated that they were
vegetarian or vegan. Therefore, they could not participate in the study, and they were excluded
from the analysis. So, the final sample consisted of 440 participants. The age of the
respondents ranged from 18 to 82 and the average age was 35.5. The sample consisted of
346 females (78.6%), 93 males (21.2%) and one person that preferred to not specify their
gender. 109 participants were assigned to condition 1, 111 to condition 2, 106 to condition 3
and 114 to condition 4.
Data analysis
The data were downloaded from Qualtrics and imported in IBM SPSS version 26. The data
were screened, and incomplete responses were deleted. Also, responses of people that
indicated that they were vegetarian or vegan were excluded. In order to find out some
characteristics of the respondents, descriptive tables and frequency tables were conducted.
Additionally, one-way ANOVA was used to check whether the four conditions were comparable
in terms of age. For cooking habits, randomization checks were done with Chi-squared tests.
Randomization check for significant differences for gender between the conditions was done
with the use of Fisher’s Exact Test because the assumption that all of the cells must have an
expected count over 5, was violated. Cronbach’s Alpha was calculated to check whether the
internal consistency of the scales was sufficient. Hypothesis 1 was tested with the use of a
Kruskal-Wallis test. After this test, pairwise comparisons were carried out to find out which
groups differed. These pairwise comparisons were conducted with the use of Mann-Whitney
tests. To test the other hypotheses, the PROCESS tool developed by Hayes (2018) was used.
For testing hypothesis 2, model 4 was used. For hypotheses 3 and 4, model 7 was used
(Hayes, 2018). A confidence level of 95% and 5000 bootstrap samples were used during the
analyses.
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Results
Descriptive statistics
When asking participants to indicate how often they prepared (or ate) a meal with meat, most
people indicated that they prepared or ate a meal with meat 3-4 times per week (33.9%) or 56 times per week (36.4%), as can be seen in Table 4. The majority of the people that
participated sometimes prepared a meal for others, namely 93.4%. About half of these people
(51.8%) indicated that sometimes vegetarians or vegans were included in the people that they
prepared a meal for (Table 4). On the other hand, 40.7% specified that they did not cook for
vegetarians or vegans. Table 4 shows that most people use a meal kit several times per year
(32.3%) or never (27.3%). In Table 5, the Pearson correlations between the main variables
can be found.
Randomization checks
One-way ANOVA showed no significant difference in age between the four conditions, F(3,
436) = 1.153, p= 0.327. In Table 4, the mean age and SD per condition can be found.
Fisher’s Exact Test appeared to be not significant, so no differences were found for gender
between the conditions (p= 0.816). The distribution of gender per condition can be found in
Table 4.
No significant differences were found between the conditions in how often participants
prepared (or ate) a meat with meat (χ2 (12) = 14.421, p= 0.275). Also, no significant differences
were found between the conditions in whether people sometimes cooked for other people (χ2
(3) = 1.960, p= 0.581). Pearson’s Chi-squared test showed no significant differences (χ2 (12)
= 7.441, p= 0.827), so no differences were found between the conditions concerning the use
of meal kits.
As can be seen in Table 4, one-way ANOVAs showed that there were no significant differences
between the conditions regarding the scores for implied endorsement (F(3, 436) = 0.574, p=
0.633), meat attachment (F(3, 436) = 1.309, p= 0.271) and reactance (F(3, 436) = 1.071, p=
0.361).
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Table 4. Descriptive statistics

a

Measured on a five-point Likert scale.

Table 5. Pearson correlations between main variables (N = 440)

a

Measured on a five-point Likert scale. b Spearman correlation.
** significant at 0.01 level (2-tailed).
* significant at 0.05 level (2-tailed).
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Hypotheses testing
The influence of choice architecture on vegetarian meal choice
The Kruskal-Wallis test was significant, indicating that the dependent variable, choice, differed
significantly between the conditions (H (3) = 197.300, p= 0.000). The differences in choice
between the four conditions can be found in Figure 3. As the figure shows, large differences
exist. In order to find out in which conditions the choice differed significantly, Mann-Whitney
tests were used to make pairwise comparisons. Following the hypothesis, the relevant pairwise
comparisons are condition 1 versus condition 2, condition 2 versus condition 3 and condition
3 versus condition 4. All pairwise comparisons appeared to be significant. Compared to
condition 1 (0% vegetarian recipes + vegetarian variation suggestion), people in condition 2
(25% vegetarian recipes) chose a vegetarian meal more often (U= 5400.500, z= -2.646, p=
0.008, r= -0.178). Also in condition 3 (75% vegetarian recipes), compared to condition 2 (25%
vegetarian recipes), people chose a vegetarian meal more often (U= 4564.000, z= -3.743, p=
0.000, r= -0.254). Lastly, the pairwise comparison of condition 3 (75% vegetarian recipes) and
condition 4 (100% vegetarian recipes + variation suggestion that contained meat) showed that
people in condition 4 chose a vegetarian meal more often than people in condition 3 (U=
3022.000, z= -7.683, p= 0.000, r= 0.518). So, hypothesis 1, stating that the more vegetarian
recipes are provided, more people choose for a vegetarian meal, can be accepted.

Figure 3. Choice per condition
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The mediating effect of implied endorsement
For this test, the independent variable, choice architecture, was recoded into a new variable,
with values corresponding with the number of vegetarian recipes per condition. The new
variable consisted of four values including 0 (condition 1), 0.25 (condition 2), 0.75 (condition
3) and 1 (condition 4). For this analysis, the independent choice architecture was interpreted
as a continuous variable. The independent variable, choice architecture, was entered into the
X Variable box, choice for vegetarian or meat was added to the Y Variable box, and the mean
scores of implied endorsement were entered into the M Variable(s) box. The results show that
there is no effect of the independent variable, choice architecture, on the mediator, implied
endorsement (b= 0.0204, 95% CI [-0.1809, 0.2218], t= 0.1996, p= 0.8419). Therefore,
hypothesis 2a, stating that the experienced implied endorsement would increase with the
number of vegetarian recipes, is rejected. It was found that implied endorsement (the mediator)
has an effect on the choice for vegetarian or meat (the dependent variable) (b= -0.3225, 95%
CI [0.6202, 0.0249], z= -2.1237, p= 0.0337). The negative sign of the regression coefficient
indicates that higher levels of implied endorsement lead to lower vegetarian meal choice. This
is contrary to what was expected. Therefore, hypothesis 2b, stating that the effect of implied
endorsement on vegetarian meal choice would increase with the number of vegetarian recipes,
is rejected.
In order to expect a mediation effect, both partial relationships need to be significant.
Therefore, it can be assumed that implied endorsement does not mediate the relationship
between choice architecture and choice for vegetarian or meat. This can also be found in the
results; the confidence interval of the indirect effect(s) contains zero, meaning that the effect
is not significant. So, hypothesis 2, stating that the relationship between choice architecture
and vegetarian meal choice is mediated by implied endorsement, is rejected. A visual
representation of the results can be found in Figure 4.

** significant at 0.01 level.
* significant at 0.05 level.
Figure 4. Visual representation of the results of the mediating effect of implied endorsement
The mediating effect of reactance, moderated by meat attachment
The third hypothesis stated that the relationship between the choice architecture and the
choice for vegetarian or meat is mediated by reactance. The fourth and last hypothesis stated
that this mediated relationship is moderated by meat attachment. The X and Y variables were
entered the same way as in the analysis for testing hypothesis 2. In the M Variable(s) box, the
mean score of reactance was entered. In the W Variable box, the moderator meat attachment
was entered.
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The results show that there is no effect of the independent variable, choice architecture, on
the mediator reactance (b= -0.1274, CI 95% [-0.8694, 0.6146], t= -0.3376, p= 0.7359). Also,
the moderator meat attachment appeared to have no significant effect on reactance (b=
0.0590, CI 95% [-0.1031, 0.2211], t= 0.7156, p= 0.4746). The interaction effect of the choice
architecture (independent variable) and meat attachment (moderator) on reactance (mediator)
was also not significant (b= 0.0521, CI 95% [-0.1929, 0.2970], t= 0.4177, p= 0.6764).
Therefore, hypothesis 3a, stating that the choice architecture leads to increased levels of
reactance, is rejected. The effect of reactance on vegetarian meal choice, was not significant
(b= -0.3199, CI 95% [-0.6484, 0.0086], z= -1.9089, p= 0.0563). Therefore, hypothesis 3b,
stating that higher levels of reactance will lead to lower vegetarian meal choice, is rejected. As
mentioned before, a mediation effect can only be expected when both partial relationships are
significant. Therefore, hypothesis 3, stating that the relationship between choice architecture
and choice is mediated by reactance, is rejected. Hypothesis 4, stating that the relationship
between choice architecture and reactance is moderated by meat attachment, is also rejected,
because no significant effect was found. A visual representation of the results can be found in
Figure 5.

** significant at 0.01 level.
Figure 5. Visual representation of the results of the mediating effect of reactance, moderated
by meat attachment
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Discussion
In this study, the effect of setting a vegetarian default on vegetarian meal choice was
examined. This was done with an online administrated experiment, in which the participants
were presented with an image of a meal kit package. The packages that were shown to the
respondents differed in choice architecture. Potential underlying mediating mechanisms that
were investigated included implied endorsement and reactance, of which the latter was
expected to be moderated by meat attachment.
As expected, the different packages had a strong influence on the number of people that chose
a vegetarian option. When the package contained 25% vegetarian recipes compared to 0%
vegetarian recipes, the percentage of consumers that chose a vegetarian option increased
with 11 percentage points. When 75% vegetarian recipes were provided compared to 25%
vegetarian recipes, the increase in vegetarian choice was 22 percentage points. The
percentage of consumers that chose vegetarian when all recipes were vegetarian compared
to 75% vegetarian recipes, increased with 50 percentage points. In other words, 3.4 times as
many consumers chose a vegetarian option when 25% vegetarian recipes were provided
compared to 0% vegetarian recipes. More than twice as much consumers chose a vegetarian
option when they were shown 75% vegetarian recipes compared to 25% vegetarian recipes.
Lastly, 2.5 times as many consumers chose a vegetarian option when 100% vegetarian
recipes were provided compared to 75% vegetarian recipes. So, it can be concluded that the
choice architecture on the package of meal kits can successfully nudge people into choosing
a vegetarian option. This is in line with the findings of Cadario and Chandon (2019), which
found that behaviourally oriented interventions work best in order to encourage healthy food
choice. Behaviourally oriented interventions include convenience enhancements, as which
default nudges can be classified.
No evidence was found for the mediating role of implied endorsement on the relation between
the choice architecture and vegetarian meal choice. The choice architecture appeared to have
no effect on the level of implied endorsement. The participants did not experience more or less
implied endorsement in the different conditions. Implied endorsement appeared to have an
effect on the choice for meat or vegetarian. Providing more vegetarian recipes thus did not
lead people to think that they ‘should’ prepare the meal with a vegetarian recipe. One possible
explanation for this could be that people mainly choose based on their own preferences, not
based on the recommendation of others. This is in line with the results of the study of Wansink
and Just (2016), which has been mentioned before. In their study, also a default nudge was
used. The preference for one of the two options that they tested was so strong, that using the
less preferred option as a default did not lead to higher choice for that option. However, of the
two options that were used in their study, one was highly preferred over the other (French fries
over apple). In the current study, the options included meat and vegetarian. The results
showed that the people in the sample scored low on meat attachment. That would imply that
their preference for one of the options, meat, is not very strong, which could make it more likely
that people follow the default. This was also shown in the study of van Kleef et al. (2018). They
found a very strong effect of the default type of bread on sandwich choice. The two types of
bread that were used in their study included whole wheat bread and white bread, which can
be assumed to be less extreme options than in the study of Wansink and Just (2016).
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Furthermore, no mediating effect of reactance on the relationship between the choice
architecture and vegetarian meal choice was found. The choice architecture did not influence
the degree of reactance that people experienced, and reactance did not have an effect on the
choice for vegetarian or meat. This is in line with the study of de Vaan et al. (2019), which also
found, amongst others, that reactance did not mediate food choice when vegetarian options
are presented as the norm. In the current study, the level of reactance that people experienced
appeared to be low. Also, no moderating effect of meat attachment on the mediated
relationship between choice architecture and vegetarian meal choice was found.
In the current study, the mean score (SD) was 2.97 (0.73). The study of Bryant, Szejda,
Deshpande, Parekh and Tse (2019) found mean (SD) meat attachment scores of 3.76 (0.81)
for USA, 3.70 (0.54) for China and 3.28 (0.78) for India. Graça, Oliveira and Calheiros (2015)
found a mean score of 3.40 (0.75) in their first study, and a mean score of 3.62 (0.94) in their
second study. Compared to these mean scores, the mean score in the current study is lower.
This could imply that the people in the sample of this study are overall less attached to meat.
Then, it would not have been possible to measure whether a higher degree of meat attachment
has a moderating effect.
One possible explanation for the low scores of reactance and meat attachment is that many
people in the sample may be flexitarians. Flexitarians can be identified as people that do not
eat meat every day, they eat a meatless (vegetarian) meal once or more per week (Dagevos
& Voordouw, 2013). In the sample of the current study, the majority of the people indicated
that they eat meat 3-4 times per week or 5-6 times per week. Therefore, they can be classified
as flexitarians. Since flexitarians do eat vegetarian meals regularly, this may be the reason
that they do not experience much reactance when presented with vegetarian options. It can
also be seen as an explanation for the low scores of meat attachment. Furthermore, the low
scores of reactance can possibly be explained by the fact that in every condition, the
participants had the option to choose meat. More reactance could have been experienced by
the participants if they did not have this option. Therefore, it would be interesting to include a
condition with only vegetarian options in future research.
One aspect of the questionnaire that may have had an influence on the results are the types
of vegetables that were used in the recipes. The vegetables varied amongst the recipes, which
may have led people to make their choice based on the vegetables instead of the meat or
meat replacing ingredient. Therefore, this should be accounted for in future research.
Furthermore, all vegetarian recipes contained chickpeas as meat substitute, this could also
made people choose a recipe with meat, if they did not like chickpeas. Therefore, in future
research, different types of meat substitutes should be used in the design of the manipulation.
Furthermore, people were asked to imagine that they would prepare a meal with the proposed
meal kit, instead of making an actual choice and buying the ingredients. Therefore, their
answers might be biased. The effect of the choice architecture may be less strong when an
actual choice is made instead of the hypothetical choice in the experiment. Future research is
needed to examine the effects of a situation in which an actual choice is made. Furthermore,
many participants indicated that they did not use a meal kit often. This could also have biased
the answers, since people may not have been able to imagine the situation well. Future
research should therefore focus on frequent users of meal kits or different situations in which
recipes or ingredients need to be chosen.
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Positive aspects of the current study include the large sample size and diversity of the sample
in age, since not only students were included. Furthermore, the scales that measured implied
endorsement, reactance and meat attachment all had a high internal consistency.
Practical implications of this study include that it can easily be applied in existing meal kits.
Apparently, people are very open-minded concerning the preparation of the type of meal kit
that was used in this study. It appeared that providing vegetarian recipes did not lead to
reactance, therefore it would be attractive for producers and retailers to use this type of nudge.
Since people do not experience reactance, it would probably not lead to less sales of the meal
kits. Furthermore, the results of this study can be applied in a wider context. For example in
supermarket magazines, which contain many recipes. Since people tend to follow recipes,
using default vegetarian recipes in these magazines could help people to choose a vegetarian
meal. Providing vegetarian recipes in contexts like these can help in making it normal for
people to prepare and eat a vegetarian meal.
Concluding, the current study showed a relationship between choice architecture and
vegetarian meal choice. However, no evidence was found for the proposed underlying
mechanisms. Therefore, more research concerning this topic is needed to find the underlying
mechanisms of the strong main effect of choice architecture on vegetarian meal choice. This
study showed that recipes can be powerful nudges to help people choose to prepare a
vegetarian meal from shelf-stable meal kits.
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