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1. Introduction
In the Netherlands, the percentage of people who are overweight has increased a lot (Statline, 2019).
From 1981 till 2018 it increased from 27,4% to 43,9% respectively. Obesities and overweight are a
result of long periods in which there is an imbalance between the food intake and energy output (Hill
& Peters, 1998). A continuing survey of food intakes from the US shows that the food intake –instead
of the energy output– accounts for the biggest part of this imbalance (Hampl, Heaton & Taylor, 2003).
Overweight increases the chance of chronic diseases such as obesity, diabetes, cardiovascular diseases
and even cancer (Nishida, Uauy, Kumanyika & Shetty, 2004). Besides physical issues, these diseases
also bring high healthcare costs for the whole Dutch society (Polder, Hoogenveen, Luijben, Van den
Berg, Boshuizen & Slobbe, 2012). The Dutch government attempts to improve consumer behavior
towards a healthier diet (Ministerie van Volksgezondheid, Welzijn en Sport, 2018). However, it is hard
to change consumer behavior, yet, research can help to understand consumer behavior and find
solutions how this behavior can be changed.
A lot of research is conducted towards a better understanding of consumers. Nevertheless, the
environment of consumers is changing all the time. A change in environment can also change
consumer behavior, here is an example. In 2020, consumers hoarded a lot of products due to the
Corona virus, as consumers were afraid food products would run out of stock (NOS Nieuws, 2020). The
virus emerged in China and spread itself across the whole world (Rijksinstituut voor Volksgezondheid
en Milieu, 2020). Due to the virus, sharp measurements were taken in order to counteract spreading
of the virus (Rijksoverheid, 2020). However, these measurements also affect the food systems. As
consumers responded, supermarkets in the Netherlands made a large turnover in March 2020 (Central
Bureau of Statistics, 2020). In the week of 9 till 15 March, the turnover was 35% higher than the
turnover of the same week in 2019.
Research exploring the causes and consequences of hoarding groceries among consumers is limited.
Hoarding has been defined as a form of inventory accumulation and can be carried out by individuals,
households, and organizations (McKinnon, Smith & Hunt, 1985). With hoarding, consumers perceive
they suffer a great risk of deprivation of a certain product, and therefore consumers are motivated to
hold that abnormal inventory level. One of the reasons consumers hoard is to have a safety stock
inventory at home, since consumers want to minimize the risk they run out of certain products
(McKinnon et al., 1985). According to Dutch news media, expected scarcity lead towards hoarding
practices because people felt the tension to buy a lot of products (NOS Nieuws, 2020). The Central
Bureau for Statistics (2020) stated that rice, flour and other grains, vegetable preserves and frozen
vegetables raised most in sales in March 2020. This seems to suggest that a long shelf life is an
important and desired characteristic of hoarded products.
The question arises whether shopping carts in periods of expected scarcity contain healthier products
than shopping carts in regular time periods. From an evolutionary perspective, it would be a natural
inclination to collect as much energy dense products as possible (Neel, 1962; Hochberg, 2018).
Additionally, in the current supermarkets, a lot of energy dense, appealing foods are available. Another
pathway could be that expected scarcity in the supermarkets creates stress. People both eat less than
usual under stress (Ogden & Mitandabari, 1997; Stone & Brownell, 1994) but others eat more than
usual (Ingledew, Hardy, Cooper, & Jemal, 1996; Wardle, Steptoe, Oliver, & Lipsey, 2000).
So far, there is not much literature available combining expected scarcity and the relative healthiness
of purchased groceries. Therefore, this research will explore the relative healthiness of a shopping cart
in times of expected scarcity. Derived from this, the central question is: “What is the effect of perceived
limited stock in supermarkets on the relative healthiness of consumers’ shopping basket?”.
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This research question will be examined by means of an online administrated experiment, in which the
perceived scarcity will be manipulated. The results can contribute to a better understanding of
consumers, which can give new insights to policy makers. Policy makers can in return adjust policies
to stimulate consumers to buy more healthy products, since that will reduce the chances of chronic
diseases and high healthcare costs (Polder et al., 2012). Additionally, there exists marketing strategies
which let consumers believe certain products are scarce. These are for example: “Only one left in this
shop”. If consumers are influenced by a perception of scarcity, it can be a good reason for the Dutch
government to forbid these sorts of marketing in the future.
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2. Theoretical background
In the next section a theoretical background is drawn which will explain the hypotheses for the online
experiment. The evolutionary perspective, life-history theory, mutability, and self-control are
discussed which may influence the healthiness of a shopping card when there is a perceived scarcity.

2.1 Evolution theory and collecting foods for future time
During early evolution, around 12000 years ago, there was not always enough food to survive.
Especially after the rise of the agrarian revolution, people often faced periodic famines (Hochberg,
2018). This was caused by huge crop failures and varying weather conditions. Because of such famines,
people were focused on food as a surviving factor. When there was a crop failure, people simply had
no food to eat. It was no option to import foods from somewhere else, or to relapse on processed
foods with a long shelf-life. Around 12000 years ago, it was beneficial to over-eat because when overeating, left-over energy storages in the body which could be needed to survive famines (De Graaf,
2006). Furthermore, “thrifty” genes, as Neel (1962) called it, were advantageous to survive. Thrifty
genes provide a preference for food products which are high in calories, provide a competent
metabolism and fat deposition and give people the predilection to sit and rest instead of exercise.
When DNA mutates, and genes becomes favorable to survive, they automatically hand over to next
generations. Subsequently, these “thrifty” genes spread as a ‘wave’ through populations (Fischer,
1937). Nowadays, in western societies, the genes which prefer calorie-dense food products are not
beneficial anymore, because in western societies famine hardly occurs (Hochberg, 2018). Often genes
which do not have a specific advantage starve. But the “thrifty” genes are seemingly complex and
therefore do not adapt rapidly (Neel, 1962). Additionally, relative to the entire evolution of humankind,
famine is relatively young (Hochberg, 2018; Macaulay et al., 1999). Probably, these genes nowadays
still cause a preference for calorie-rich food products. Hypothetically, consumers can respond towards
scarcity approximately the same as in prior times, namely by over-eating.
Compared with 12000 years ago, during the Paleolithic times, not only the security of food but also
the content of food products has incredibly changed. From evolution, people used to eat mostly plants
or foods from animal origin (Cordain et al., 2005). These foods were minimally processed since there
was no equipment at that time. Also, the plant-based and animal-based products were not as caloriedense as ultra-processed foods can be nowadays. To illustrate, fruits and vegetables contain an
average of less than 100 kJ/100g (NEVO, 2004) where ultra-processed foods can easily exceed this with
an average of 1500-2000 kJ/100 g for sweet snacks (such as cookies and ice cream), and an average of
2200 kJ/100 g for savory snacks (such as potato chips)(NEVO, 2004; Whybrow, 2005). Of course, the
fruits and vegetables were not the only thing people ate during Paleolithic times, and people nowadays
not only consume snacks. However, it shows the contradiction of both times and the possibility for the
food-industry to process food products into a source of calories. For example, in Paleolithic times
potatoes were eaten by humans but nowadays potatoes are processed into fries and into potato chips
which contain a lot more energy. Consumers often like fat and sugars. One example here was found
by Guinard et al. (1996), who found that consumers liked ice cream more when it contained a pleasant
percentage of sugar and fat relating to when it contained lower percentages of sugar and fat.
Besides the availability of unhealthy products, unhealthy diets are nowadays perceived as cheaper
than healthy diets. Most researches state that a healthy diet is more expensive than an unhealthy diet
(Rao, Afshin, Singh & Mozaffarian, 2013; Morris, Hulme, Clarke, Edwards, & Cade, 2014). However, not
all literature suggests healthy diets are more expensive. Electronic sales data showed that a healthier
diet does not have to be more expensive related to a regular diet in New Zealand (Ni Mhurchu & Ogra,
2007). Although there is not a significant price difference between healthy and unhealthy food diets,
the perception of this price difference remains (Ni Mhurchu & Ogra, 2007). According to McKinnon et
al., people hoard because they want to minimize risk when there is perceived scarcity (1985). When
people want to minimize their risk of running out of food products, it could be suggested that people
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will buy the cheapest food products. When buying cheap products, more products can be bought
which will decrease the chance of running out of food products.

2.2 Life-history theory
The life-history theory suggest that individuals cannot attain short-term goals in combination with
long-term goals, but they must divide their energy and effort between the long- and short-term goals
(Griskevicius, Delton, Robertson, & Tybur, 2011). Both type of goals is highly important to individuals
but differ because there is always a short-term goal contradicting to a long-term goal. Individuals must
therefore make the choice between attaining short-term goals or long-term goals. Griskevicius, Delton
and Tybur (2011) called this the choice between the somatic effort and the reproductive effort. When
an individual chooses the somatic effort, he or she will choose for a late age of reproduction. This
means there will be less direct payoffs but will increase the compensation for the future. When
choosing the reproductive effort, immediate benefits will be given but at the expenses of future
payoffs. To illustrate this, at one moment a consumer must make choice between a cookie or a
cucumber. The cookie will give a direct reward, but will not be satisfying for a long time period
(reproductive effort) and the cucumber will not give a direct reward but will make the person healthier
in the end (somatic effort). The two efforts are connected towards two life strategies, (1) the slow lifehistory strategy, which is connected to the somatic effort, and (2) the fast life-history strategy, which
is connected to the reproductive effort. When living ‘slow’, people will choose the option which is best
for long-term, and when living ‘fast’, people will choose the option which is best for short-term. Laran
and Salerno (2013) connected the life-history theory towards eating behavior and described that
people must make the choice between the product which is best for long-term or which is best for
short-term. A healthy option is best for long term, so reflects the slow life-history strategy and an
unhealthy product gives a direct benefit (Edwin Thanarajah & Tittgemeyer, 2020) so reflects the fast
life-history theory.
In which strategy a consumer acts depends on his or her environment. Ellis, Figueredo, Brumbach and
Schlomer (2009) argue that when the environment of consumers is harsh, consumers will adapt the
fast life-history strategy. A harsh environment can be scarcity or fierce competition. Ellis at al.(2009),
suggest that people will adapt the fast-life strategy because the future is uncertain in such
environments and therefore people will enact fast strategies which will stimulate immediate
reproduction instead of thinking of long-term goals. Laran and Salerno (2013), experimented the
reaction of people in harsh environments by a taste test with a new type M&M’s executed by 121
voluntary participants. The participants were asked to rate a new type of M&M’s. Nevertheless, the
experiment was set up to test the effect of a harsh environment on consumption. The experimental
design was a 2x2 between-subjects design. The first factor was the energy-density of the ‘new M&M’s’
(either high-calorie framed or low-calorie framed). Even though all participants got the same M&M’s,
they were led to believe that there was a difference in calorie content. The second manipulation
involved the environmental harshness versus a neutral frame. Participants were indirectly influenced
with words such as “survival”, “withstand”, “persistence”, “shortfall”, to give a perception of
environmental harshness and with that a perception of scarcity. Participants were free in the amount
of M&M’s eating. After participants had eaten enough M&M’s, they gave the bowl in return to a
questionnaire.
Laran and Salerno (2013) found that participants in the neutral condition have eaten all the same
amount of M&M’s, where no difference was found between the high-calorie frame and the low-calorie
frame. However, the participants in the environmental harsh condition did eat more M&M’s when
framed high in calories compared to the neutral condition. Additionally, participants ate less M&M’s
when they were framed as low calories compared to the neutral condition. So, the participants both
ate less (when low-calorie framed) and more (when high calorie framed) in the environmental harsh
condition compared to the neutral condition.
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This research can be related to the situation of the Dutch supermarkets because it can be questioned
whether the exposure of a perceived scarcity influences the healthiness of a shopping basket. Since
Laran and Salerno (2013) found that a perception of scarcity resulted in a higher calorie intake, it could
be suggested that Dutch consumers will buy more calorie-dense products when there is perceived
scarcity.

2.3 Scarcity-reduction versus control-restoration
Cannon, Goldsmith and Roux (2019) created a self-regulatory model for the responses on resource
scarcity based upon prior researches. In creating this model, the authors built on work of Brown, Collins
and Schmidt, (1988) which suggest that people respond towards differences in desired and current
states either directly or indirectly. Within scarcity, there is also a perception of difference between a
desired state and a current state, when the desired and current state are the same there would be no
sense of scarcity. Cannon et al. connected the directly or indirectly responses from Brown et al. to
resource scarcity and concluded that people respond to resource scarcity in two psychological ways.
The first is a scarcity-reduction way, in which people are willing to reduce the direct scarcity. When
you respond to a scarcity in the scarcity-reduction way, you are motivated to acquire or consume the
product that is perceived as scarce. The second way is the control-restoration route. In order to get a
feeling of control, people will buy resources from other domains to get a feeling of control over these
domains. In the control-restoration way, people consume status, positional goods or highly caloric
foods when perceiving scarcity. Cannon et al. state that consumers face an unfavorable discrepancy
between resource levels when there is perceived scarcity. Consumers do not like discrepancies and
will therefore change their behavior to anticipate to the discrepancy, either in the scarcity-reduction
way or in the control-restoration way (Cannon et al., 2019).
The degree of mutability, felt by consumers, is a factor that determines which psychological path
consumers will take (Cannon et al., 2019). Mutability is the ability and effort consumers may or may
not feel in order to decrease the resource discrepancy. Effort in this sentence can be time but also
money and physical effort. So, it is not only if consumers want to take effort, but also whether they
think it is worth the amount of time and money. When consumers feel they are willing to decrease the
discrepancy, the degree of mutability is high, and consumers will choose the scarcity-reduction route.
They will take this route because consumers feel they can change their own likelihood of scarcity and
are willing to do it. Moreover, if the degree of mutability perceived by consumers is low (when a
reasonable amount of money investing), consumers will evaluate the chance they will get into control
also low and will therefore likely pursue control-restoration, such as high-calorie products or luxurious
products. It is not clear in which psychological path people will respond towards scarcity in Dutch
supermarkets, since it is not researched if people feel like they can control the scarcity or not, and if
they are willing to put time and money into it.
Importantly, reacting in the scarcity-reduction way does not have to mean buying healthy products. In
case an unhealthy product is perceived as scarce and consumers react in the direct, scarcity-reduction
way, people will buy more of this unhealthy product. In contradiction, reacting in the controlrestoration way will likely result in overconsumption of unhealthy products or in overconsumption of
other goods.

2.4 Self-control
Self-control is the ability of an individual to regulate behavior in attempts to neglect temptations and
impulses (Diamond, 2013). A high level of self-control suggest that an individual can withstand the
temptation and impulses which will give an immediate reward. Additionally, a high self-control will
increase the likelihood of attaining a long-term goal. In contradiction, low self-control induces that an
individual cannot withstand temptations and impulses and will likely choose the option which will
support the short-term goals at the expense of long-term goals. According to Laran (2020), eating
healthy is best for the long-term and therefore, people with a high self-control will likely choose the
healthy option. When there is a low level of self-control people will choose the option, which is best
6

for the short-term. So, these people will probably make unhealthy choices, since unhealthy food
choices reward the brain in short-term (Edwin Thanarajah & Tittgemeyer, 2020).
Resource scarcity affects the degree of self-control (Laran, 2020). It decreases self-control because
people tend to focus on the short-term when facing scarcity (Laran, 2020). When focusing on shortterm, people likely buy unhealthy products. Thinking about short-term goals or at future goals can thus
be a critical factor in determining which groceries a person needs.
Thinking about the future or at the present can affect consumer behavior. It affects consumer behavior
in a way that consumers tend to focus more on long-term goals when thinking about the future, and
when thinking about the present people tend to focus more on short-term goals. When thinking about
the future, self-control can restore. Due to this restoration, people can respond to resource scarcity
with a high level of self-control. Laran and Salerno (2013), predicted that people who are primed with
the concept of long duration and the concept of environmental harshness would choose products
which are healthy instead of the unhealthy option. In this experiment, a 2 x 2 between-subject design
was made, in which the first manipulation was the prime of environmental harshness, and the second
was a prime according to the duration (either short or long). The participants were split into two
groups, a neutral group and a group which was exposed to environmental harshness. Both groups had
to make a computer test, where the ‘environmental harsh’ group got exposed to words which are
associated to environmental harshness (e.g. “survival,” “struggle,” and “persistence”) and the neutral
group towards neutral words. The test results show that people from the environmental harsh
condition indeed found the environment to be harsher, and resources as scarcer. In a following test,
participants were either primed towards long duration or to short duration. The researchers did this
by a ranking, whereby the participants in the short duration had to rank items according to how short
their duration was, and participants of the long duration had to focus on long duration when ranking.
At last, participants had to choose between a Caesar salad and a turkey-and-cheese sandwich. Laran
and Salerno conducted a pretest, in which they found that the turkey-and-cheese sandwich was
perceived as more filling and less healthy compared to the Caesar salad. The results of the experiment
were that participants in the neutral condition did not make a difference in the turkey-and-cheese
sandwich or the Caesar salad, since both were chosen almost the same time. In short duration versus
neutral condition, 47.2% chose the turkey-cheese sandwich. In long duration versus neutral condition
52.8% chose the turkey-cheese sandwich. However, participants who were in the environmental harsh
condition did make a significant different choice. Participants in the short duration chose unhealthier,
since 66.7% chose for the sandwich instead of 47.2%. Participants in the long duration chose healthier,
only 38,9% chose for the unhealthy option against 52.8% when not exposed to environmental
harshness.
Hence, people who were primed to think about short-term chose unhealthier and people who were
primed to think about the future chose healthier. According to literature, people may think more about
short-term goals when there is a perceived scarcity. Therefore, it is likely that people make more
unhealthy choices when there is a perceived scarcity.
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3. Conceptual framework
In the previous section, literature was examined according to perceived scarcity. The following can be
concluded. During evolution, people created a preference for high-calorie foods (Neel, 1962).
Nowadays, famine almost no more appears. However, people did not lose the preference for calorierich foods. Furthermore, the available food products increasingly changed from animal- and plantbased to ultra-processed foods (Cordain et al., 2005), which easily contain a lot of fat and sugars (NEVO,
2004). One factor that may be supplementary to the preferences for high-calorie foods is the price of
unhealthy food products, which is perceived as lower than the price of healthy food products (Ni
Mhurchu & Ogra, 2007). The life-history theory illustrated that when facing scarcity, people may
probably use the fast-life strategy, suggesting that consumers will buy more unhealthy products (Laran
& Salerno, 2013). So, it may be implied that Dutch consumers will buy unhealthier when they expect a
scarcity. Consumers will respond to a perceived scarcity since they do not like discrepancies between
desired and current states. Consumers will therefore change their behavior to anticipate to the
discrepancy, either in the scarcity-reduction way or in the control-restoration way (Cannon et al.,
2019). Furthermore, literature about self-control suggested that people will likely focus on short-term
goals when there is a perceived scarcity (Ellis et al., 2009). Focusing on short-term goals will let people
choose the option which is best for the short-term (Laren, 2020). Unhealthy food products, which
contain a lot of fat and sugar are the best for the short-term (Edwin Thanarajah & Tittgemeyer, 2020).
Additionally, people who thought more about the short-term chose unhealthier in an experiment
(Laran & Salerno, 2013). Hence, focusing on the short-term will probably result in an unhealthier
shopping basket.
This results in the following hypotheses:
H1: When consumers expect scarcity of supermarket foods in near future (versus when they are not),
their shopping basket is relatively unhealthier.
H2: The perception of scarcity in a supermarket will lead people to focus on short-term goals.
H3: A focus on short-term goals results in a relative unhealthy shopping basket.

H1 Expected scarcity of
supermarket foods in
near future (present
versus absent)

Relative healthiness of
shopping basket

Focus on short-term
goals

H2 +

H3 -

The next section describes the setup of the experiment in order to give answers to these questions.
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4. Method
4.1 Design & Procedure
In this experiment, a 1x2 between-subjects design was used. There were two conditions and one factor
was manipulated: the perception of scarcity (future scarcity versus the control condition). Further, the
outcome variable was the relative healthiness of the fictive shopping cart. The mediator was the focus
on short-term goals. To illustrate, the following paragraphs explain the procedure of the experiment.
With the use of an online administrated survey, data was collected. The survey was spread through
social media canals. After providing informed consent, two questions regarding screening criteria were
asked. Participants were asked if they were 16 years or older, and if they were (minimal once a month)
responsible for doing groceries. If participants did not meet either one of these questions, they were
thanked for participation and could not continue the survey. Then, participants were either exposed
to the scarcity condition or the neutral condition. For both conditions, participants had to imagine
going grocery shopping for the coming 3 or 4 days and buy everything they thought they needed. In
the scarcity condition, one sentence was added: “It is an extraordinary time. You expect that there
would be shortages of certain products in the future.”. In that way, participants were directly
manipulated by creating the mindset of future scarcity. Participants were randomly assigned to the
conditions.
Then, all participants were exposed to an online brochure of a fictional supermarket. To build upon
previous research, already developed stimulus material was used. The stimulus material consisted of
on an online supermarket brochure and was used to test the effects of price promotions of healthy
food products (Antens, 2020). This brochure consisted 65 supermarket products, of which 30 healthy
food products, 30 unhealthy food products and five non-foods. Antens selected healthy and unhealthy
food products, based upon the ‘Schijf van Vijf’. This is a guideline which is used in the Netherlands to
inform consumers about healthy products. A product is considered healthy when it is within the ‘Schijf
van Vijf’. In this ‘Schijf van Vijf’, it is argued that a healthy dietary is a dietary which contains: 1) fruits
and vegetables, 2) wholegrain products, 3) protein products (a variation of fish, plant-based protein,
nuts, eggs etcetera), 4) dairy products, and 5) water, tea and coffee (Brink et al., 2019). Thus, a healthy
product was a product which is in line with the ‘Schijf van Vijf’ and an unhealthy product was not in
line with the ‘Schijf van Vijf’, such as candy and cake etcetera. Besides the healthiness of food products,
Antens selected the food products using two other criteria. First, it must be clear for consumers that
products were healthy, or unhealthy. Ambiguous healthy or unhealthy food products were excluded
(e.g. a light variant can both be considered as healthy or as unhealthy). Second, Antens paid attention
to the convenience and the shelf life of products, which she tried to equalize for both the healthy and
unhealthy variant. For the current research, the supermarket brochure without price promotions was
used, which was similar to the control group of the experiment of Antens.
The product categories of the experiment (Antens, 2020) were as follows: 1) Fruits and vegetables, 2)
Spreads and cooking fats, 3) Fish, legumes, meat, eggs nuts and dairy, 3) Bread, cereal products and
potatoes, 4) Drinks, 5) Snacks and 6) Non-food. Products in the experiment varied from healthy to
unhealthy within one product category. Therefore, participants were able to choose healthy or
unhealthy (or both) within one product category. Except for the spreads and cooking fats, participants
were able to choose more than one healthy or unhealthy option within one product category. There
were 16 ‘fruits and vegetable’ products, 2 ‘spreads and cooking fats’, 10 ‘fish, legumes, meat, eggs,
nuts and diary’ products, 16 ‘bread, cereal products and potatoes’ products, 10 ‘drinks’ and 6 ‘snacks’
products (all with an equal number healthy/unhealthy).
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After screening the fictive supermarket brochure, instructions for participants were repeated. So,
participants were asked again to go grocery shopping for the coming 3 or 4 days and buy everything
they thought they needed. For participants in the scarcity condition it was repeated that it was an
extraordinary time and you expect shortages of certain products in the future. Then, participants were
asked to choose the products they wanted for a couple of days (3 a 4 days). Participants had to do
groceries for a couple of days because then all the meals and snacks of these day were included. This
number of days is quite vague but otherwise participants could be distracted from the focus of just
doing groceries. After choosing the products, the questionnaire was followed with test questions
regarding the perception of scarcity (manipulation check) and the focus on short-term goals. The
questionnaire ended with some background questions (age, gender, living situation and the number
of people participants had in mind when doing groceries). Finally, participants were thanked for
participating. The online brochure and questions can be found in appendix A.

4.2 Participants
The experiment was executed in the Netherlands and contained Dutch participants. There was no
specific experiment location since the research regards the whole Dutch population. The questionnaire
was online so it could easily spread through the Netherlands, mainly through WhatsApp and Facebook.
People above 16 years were recruited for the questionnaire, as people below the 16 years needed
permission of their parents to participate in research. Only participants who completed the online
questionnaire were included in the data set. The survey was only conducted online, so people who did
not have access to the internet were excluded.

4.3 Measures
Relative healthiness of a shopping basket
The dependent variable was the relative healthiness of a shopping basket. This shopping basket was
created by each participant. Since each food product was either healthy or unhealthy (Ancilla, 2020;
Brink et al., 2019), the relative healthiness could be extracted by the number of unhealthy food
products chosen and the percentage of unhealthy products relative to healthy products. In SPSS, there
was a variable made which computed the relative healthiness (healthy products / total products) for
each participant.
Manipulation check
To check whether people were influenced by the ‘scarcity’ phrases in the scarcity condition, a
statement was conducted, which was: ‘During online grocery shopping, I was concerned about scarcity
of products in the near future.’. The statement could be answered according to the 5-point Likert scale
(1= strongly disagree, 5= strongly agree), and had to be answered by participants in both conditions.
Focus on short-term goals (mediator)
Focus on short-term goals of participants was the mediator in this experiment. To test the focus on
short-term goals, two statements were conducted at the end of the questionnaire. Thinking about
short-term could be interpreted differently by participants, therefore was is better to measure this
concept with two statements. People had to answer according to a 5-point Likert scale (1= strongly
disagree, 5= strongly agree). The two statements were: 1) When choosing groceries, I focus on what is
important for the coming weeks, and 2) When doing groceries, I mainly think about what is important
for in the future (reversed). Both the neutral and scarcity condition had to answer these statements,
so that the focus on short-term goals could be compared. The second statement is a reversed
statement. In order to check if the two statements belong to the same construct, the second statement
was reversed. On behalf of Cronbach’s Alpha, it was checked if both statements measured the same
10

construct. Cronbach’s alpha was -0.34, which showed that the two statements did not measure the
same construct. Therefore, the two items were both analysed separately and not as one construct. The
means of answers at both statements were analysed to test hypotheses 2. Then, the correlation
between the focus on short-term goals and relative healthiness were analysed to answer hypotheses
3. With both statements a Pearson’s correlation was carried to see whether the focus on short-term
goals had an influence in the healthiness of a shopping basket.
Background characteristics
Participants were asked to fill in their age, gender, the number of people for whom they were grocery
shopping and their home situation. Participants had to fill in their age by a slide bar, their gender by
‘men’, ‘female’ or ‘I rather don’t tell’, the number of people for whom grocery shopping by a slide bar
and their home situation by the options ‘I have a family with kids’, ‘I live with my parents’, ‘I live alone’
or ‘I live with housemates’. It was not possible to skip either one of these questions.

4.4 Data Analysis
The data analysis was realized with the use of SPSS (edition 25). First, a randomization check was
carried. To check the randomization of age and number for whom shopping, one-way ANOVA was
used, and Pearson’s Chi-Square was used to check randomization of gender and living situation.
Subsequently, one-way ANOVA was used to extract the differences between the scarcity and the
neutral condition. To see whether the number for whom shopping had an influence in the number of
products bought, ANCOVA was used. Lastly, a Pearson’s correlation was performed to analyze the
correlation of the focus on short-term goals upon relative healthiness. In all analyses, a significance
level of P < 0.05 was used.
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5. Results
5.1 Randomization checks
Before the start of the analysis, participants who had not completed the questionnaire were removed
from the data. There was one outlier, namely a person who bought 307 products, this participant is
deleted from the data set since this number is way out of line and it is not logically that one person
needs 307 products for 3 or 4 days. From the scatter dot, it was decided that this participant had to be
removed. This left a total of 100 respondents in the eventual analysis, of which 28 men and 70 women
(and 2 who rather did not tell their gender). The scarcity condition counted 53 participants and the
control condition 47. The Chi-square test showed that the gender of the groups were equally divided
(X2=0.93, df=2, p=0.63), the scarcity condition contained 17 men and 36 women and the control
condition 11 men and 35 women. Both groups contained one participant who rather did not tell their
gender. Additionally, one-way ANOVA showed no significant level of age between the scarcity group
and the control group, p=0.68. Furthermore, one-way ANOVA showed that between the two
conditions, there was no significant difference between the number of people for whom participants
were doing groceries. Control condition: M = 2.94, SD = 1.51 and scarcity condition: M = 2.76, SD =
1.27. And from the Chi-Square test, it can be concluded that there are no significant differences
between the two groups and the living situations (X2 = 5.42, df=3, p= 0.14).

5.2 Manipulation check
To check whether the manipulation worked, one-way ANOVA was used. Participants from the control
condition answered with a mean of 2.04 (SD = 0.88) and the scarcity condition conducted a mean of
2.40 (SD = 0.87). The means were significantly different (F= 4,12, p=0.04, p<0.05), which shows that
people in the scarcity condition indeed felt more concern relating to scarcity comparing the control
condition.

5.4 Hypotheses test
The relative healthiness of the scarcity condition was 62.63 (SD=22.93) and the control condition had
67.62 (SD=18.01), which was not significant different from each other with a p-value of 0.23 (see Table
1). The mean of total products bought was 26.26 (SD=18.23). For control condition the mean is 24.30
(SD = 17.67) and scarcity condition has a mean of 28.04 (SD = 18.72). One-way ANOVA stated that
these means are not significantly different, with a F-value of 1.04 and p=0.31. The mean of healthy
food products bought was 16.29 (SD=11.08). In the scarcity condition, the mean was 16.94 (SD=11.97)
and the control condition had a mean of 15.55 (SD=10.05). There was no significant difference between
the two groups concerning healthy food products bought, with a p-value of 0.39. Concerning the
unhealthy products, a total mean of 9.32 was found (SD = 9.86). For the scarcity condition a mean of
10.15 (SD = 10.76) was found and for the control condition a mean of 8.38 (SD = 8.77). There was no
significant difference between the two groups concerning unhealthy food products bought (p = 0.37).
When looking closely to Table 1, the number of people for whom shopping and the number of products
bought differs slightly between the two groups. The number of people for whom shopping was taken
as a covariate in ANCOVA which calculated the difference in relative healthiness. However, this did not
result in a significant difference between the two groups with a p-value of 0.23, F (1,97)=1.50 and η2
0.02. With all this, the hypotheses “When consumers expect scarcity of supermarket foods in near
future (versus when they are not), their shopping basket is relatively unhealthier.” must be rejected.
The second hypotheses “The perception of scarcity in a supermarket will lead people to focus on shortterm goals.” must be rejected since there was no difference in thinking about the short-term between
the two groups. The control group answered with a mean of 3.43 (SD = 1.10) and scarcity group with
a mean of 3.77 (SD = 1.03), p=0.11. Besides this, at the reversed question for the concept of thinking
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about short-term there was almost no difference between the two conditions (scarcity condition: M =
2.85, SD = 0.97, control condition: M = 2.87, SD = 1.04 F = 0.014, p=0.91). To conclude, there was no
difference between the focus on short-term goals and therefore H2 must be rejected.
The correlation of the focus on short-term goals in relation to the healthiness of the shopping basket
was positive. The Pearson correlation shows that this relation is significant different from 0, with a
correlation of 0.23 and a p-value of 0.02 (N=100). However, the correlation of the relative healthiness
in combination with thinking about the future is not significant different from zero. The reversed
answers in SPSS in combination with relative healthiness showed a Pearson’s correlation of -0.02 and
p-value 0.85 (N=100). Hypotheses 3, “A focus on short-term goals results in a relative unhealthy
shopping basket” must be rejected since there was no significant negative difference found. In
contrast, at one of the statements a positive correlation was found.
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Table 1: Means (and SD) of scarcity condition and control condition
Test Statistics

P-value

η2

Scarcity condition
(N = 53)
Mean (SD)

Control condition
(N = 47)
Mean (SD)

28.53 (14.97)

29.70 (13.49)

F(1,98) = 0.17

0.68

0.01

2.76 (1.27)

2.94 (1.51)

F(1,98) = 0.43

0.52

0.01

2.40 (0.87)

2.04 (0.88)

F(1,97) = 4.20

0.04

0.04

Relative healthiness

62.63 (22.93)

67.62 (18.01)

F(1,98) = 1.44

0.23

0.00

Total products bought

28.04 (18.72)

24.30 (17.67)

F(1,97) = 1.04

0.31

0.02

Healthy products

16.94 (11.97)

15.55 (10.05)

F(1,98) = 0.39

0.53

0.00

Unhealthy products

10.15 (10.76)

8.38 (8.77)

F(1,98) = 0.80

0.37

0.00

Thinking about short time frame (5-point Likert scale)

3.77 (1.03)

3.43 (1.10)

F(1,98) = 2.67

0.11

0.03

Thinking about future (5-point Likert scale)

2.85 (0.97)

2.87 (1.04)

F(1,98) = 0.01

0.91

0.00

Randomization check variables
Age
Number of people for whom shopping

Manipulation check variable
Concerned about shortage in the future (5-point Likert scale)

Hypotheses testing
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Discussion
This research was set up to test whether Dutch people can be influenced by a feeling of scarcity when
doing their groceries in a supermarket. Based upon literature concerning scarcity and the mind of
consumers, it was expected that consumers would buy relative more unhealthy products when they
perceive a scarcity. This behavior might be explained by consumers who think about the short-term.
However, as the results show, there is no significant difference in relative (healthy/unhealthy) choice
of products between the scarcity group and the control group. Furthermore, there was no significant
difference at the focus on short-term goals. This is in contrast with previous research about future
scarcity and the choice of food products (Ellis et al., 2009; Laran & Salerno, 2013). In previous research,
Laran and Salerno (2013) found that people did choose significantly unhealthier when participants
were concerned about a future scarcity. A possible explanation for the different findings might be the
setup of the two experiments. The experiments differed in two ways, namely the manipulation and
the way products were chosen. The manipulation of Laran and Salerno was indirectly in contrast with
the directly manipulation of this research. However, both manipulations had the same outcomes, since
in both experiments the scarcity condition felt more concerned about future scarcity in relation to the
control condition. So, more likely, the differences in outcomes were a sequence of the way participants
had to choose products. The way participants had to choose for healthy or unhealthy product(s)
differed in two ways. First, at the experiment of Laran and Salerno, participants had to choose a
product directly after the manipulation. At the present experiment, participants had to buy products.
When doing groceries, some time is needed and in that time, it could be that the self-control of
participants restored. Second, a fictive supermarket is different in a way that it does not give a lot of
sensory applications to participants. Sensory aspects contribute to buying behavior (Chen & Lin, 2018).
Although consumers buy more and more products online, sensory aspects such as smell and looks still
play a role in choice of products. In the experiment of Laran and Salerno (2013), participants had to
make a choice in real life. It could be that participants could not withstand the unhealthy choice
because of the sensory aspects. However, more research is needed to confirm the influence of sensory
aspects into consumer choices.
Another unexpected finding was the positive correlation between the focus on short-term goals and
relative healthiness of the shopping basket. This is odd since literature (Ellis et al., 2009; Laran, 2020)
suggested that a focus on short-term goals would lead towards more unhealthy choices. Although the
correlation is not really strong, it is significantly different from 0. One explanation from literature may
be the restoration of self-control. As Laran and Salerno (2013) describe, self-control can restore when
people think about the future. When you do groceries, you automatically think about the future since
you need to know what kind of products you need for the coming days. Although it was not the purpose
of this experiment to let people think about the future, they may have been influenced by the fact that
they needed to buy products for the coming days. However, no conclusions can be drawn from this
significant finding, since the construct was not measured correctly. The two statements concerning
the thinking about short term were not perceived as one construct. Besides that, the correlation was
not really strong.
Although the outcomes of this research were not as expected, the research did make use of a good set
up of an online supermarket, with multiple healthy and unhealthy products. Comparing this to previous
literature, often a choice between two products is given (Laran & Salerno, 2013). When there is only a
choice of two products (one healthy, one unhealthy), it can be questioned whether persons really
chose for the healthy or unhealthy option or they just had a taste preference towards one or the other.
Another advantage of this study is that it has used a previous conducted online experiment. Building
upon previous research is reliable since the conducted framework is already tested before.
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Besides the advantages, this research has limitations. First, the supermarket had a limited number of
products available. To make it more realistic, further research may make use of more products instead
of only 30. With these limited products, taste preferences could have played a role instead of the
choice between a healthy or unhealthy product. Another discussion point may be the fictive
supermarket. Since the supermarket was fictive, participants did not really need to think about the
products they wanted to buy since it was not real. Participants could have just click boxes and end the
survey without much thinking. Second, it is not sure whether the several concepts measured what it
needed to measure. Participants could have interpreted the concept of scarcity, long-term and future
differently. Admitting that there is always a chance that participants interpret concepts differently,
this chance could have been minimalized with the use of pretests. For further research it is important
to conduct pretests or to search for constructs in literature.
More research, with more participants needs to be conducted to know for sure whether participants
are influenced by a perception of scarcity. Nevertheless, participants who were in this experiment
were not influenced by a perception of scarcity in their buying behavior. It is relevant to further analyze
the restoration of self-control when people think about the future. If consumers can be influenced to
buy more healthy products, they may live healthier and reduce healthcare costs in the end. Nowadays,
there is still a chance of a second wave of the corona pandemic, in which consumers also may choose
to hoard food products. Hoarding practices are therefore still relevant to research in order to create a
more holistic view of consumer behavior.
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