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ABSTRACT
Most western countries are currently using more of the earth’s
resources than they produce, exhausting the earth and causing
permanent damage. This study aims to determine how people can
be nudged towards more ecological consumer behavior when us-
ing web supermarkets. An experimental website and a survey are
created to explore consumers’ willingness to try more ecological
alternatives. The results confirm that digital nudges – more specifi-
cally, the decoy effect and the middle-option bias – can guide par-
ticipants towards more ecological meat alternatives, as compared
to a website without nudges. We also investigated the influence of
price tags by also including scenarios without price information –
with and without nudging. Without price information, our partici-
pants steered towards more sustainable (organic) alternatives even
without nudges; the effect of the nudges was limited in these situa-
tions, without price tags, only the middle-option nudge managed to
convince participants to take the even more ecological, vegetarian
alternative. The combined results lead to the belief that the decision
to not opt for organic meat is primarily motivated by price, whereas
the decision to go vegetarian (arguably even more sustainable) is
not motivated by price, but rather by the effect of the nudges.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in HCI; •
Applied computing→ Online shopping.
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1 INTRODUCTION
The market for online grocery shopping has shown a rapid in-
crease over the last few years: the number of consumers that pur-
chased food items online has nearly doubled between 2015 and
2017 (from 15% to 29%) [3]. This increase is especially apparent in
the Netherlands: the percentage of online supermarket consumers
in the Netherlands is 29%, which is far higher than the average of
the EU (14%) [3] and US (10%) [14]. An article published in 2020
by Nielsen [13] even predicts that the total value of grocery e-
commerce will increase from €1 billion in 2018 to an estimated €1.8
billion by the end of 2020.

Web supermarkets are online, website-based grocery stores. On
web supermarkets, consumers can purchase their ’daily groceries’,
the e-commerce way. In essence, web supermarkets are a form of
e-commerce as we know it, but they aim to take on a new section
of the e-commerce market by facilitating a – for e-commerce – new
section of products, and – a for supermarkets – new platform to
sell on.

The user interface of web supermarkets may be one-size-fits-all,
or they may be personalized. The background knowledge for adap-
tation decisions is usually derived from implicit interaction cues
[15]. For instance, they can make the interaction more satisfactory
for the user by making it more useful (find more relevant products)
or efficient (find related products faster) by suggesting appropriate
elements.

Making use of various techniques, such as the specific placement
of buttons, companies can guide or steer consumer behavior in a
particular direction [11]. This guiding of people’s behavior in the
context of UI design elements is a concept called Digital Nudging
(DN) [23]. For instance, changing the default option from opt-in to
opt-out already affects the behavior outcome [23].

Web supermarkets could consequently be ideal environments
for countering the process of exhausting the earth’s resources,
because they can utilize DN to recommend ecological items. When
consumers can reduce their ecological footprint by buying products
more consciously and based on their environmental footprint, web
supermarkets could use this presumption as an opportunity to make
consumers consider buying more ecological items.

Aspects of this paper aim to contribute to the research by pro-
viding examples of what factors are usable in applying DN and
which are not, in the context of web supermarkets. It also adds to
the research on DN by providing insight into DN concepts that are
applied to web supermarkets.

In this paper, we define the research question: How can digital
systems nudge customers of web supermarkets into buying more eco
friendly meat products/alternatives? To answer this, we investigate
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to what extent nudging techniques can be used in web supermar-
kets in order to encourage customers to choose for more ecological
products instead of regular, cheaper and less sustainable products.
We experiment with two different nudging techniques and, in addi-
tion, investigate the effect of the presence of absence of price labels
on customer choices.

The remainder of this paper is as follows. In the next section,
we discuss various strands of related work on ecological buying
behavior, advertising and digital nudging. In Section 3 we explain
the nudges, the website design and experimental setup. We then
continue with the various results, followed by a discussion and
conclusion.

2 BACKGROUND AND RELATEDWORK
The web supermarkets, as covered in this study, find their roots in
the combination of both traditional ‘brick andmortar’ supermarkets
and the field of e-commerce. From the perspective of supermarkets,
a transition to the web concerns primarily the digitization of a su-
permarket, meaning that the products do not differ as such, but the
shopping environment is relatively new to the field. From the per-
spective of existing e-commerce, a transition to a web supermarket
concerns the selling of a product kind that is relatively new to the
field of e-commerce, in an otherwise well-known and understood
digital context.

Although the literature on digital nudging already indicated how
the decoy effect and the middle-option bias could convince con-
sumers to divert consumer behavior towards buying intended prod-
ucts, the literature still misses specific results on web supermarkets
for these particular nudges. The results of the ‘web supermarket’
experiment indicate that web supermarkets can also use digital
nudges such as the decoy effect and the middle-option bias to guide
consumers towards more ecological meat (or meat alternative) pur-
chase behavior. These results are intended to close the literature gap
and provide yet another environment and instance of successful
digital nudge application.

2.1 Stimulating ecological buying behavior
To be able to include nudges that can guide consumers into a more
ecological direction, products need to be classified based on their
ecological footprint, which is an aggregated measure of the demand
on nature’s capital1. To determine the extent to which supermarket
purchases contribute to the harmful footprint, one needs to consider
consumers’ purchase decisions. The consumer purchase decisions
include what product categories consumers buy, if they consider
the ecological variants of the particular product categories, and the
purchase frequency.

When consumers aim to shop ecologically, they should consider
what product they buy, and buy low footprint items as much as
they can. Ecological meat, for instance, brings a variety of benefits
for the environment. But in terms of the ecological footprint, not
opting for meat altogether is arguably the best option [9].

To help consumers recognize more ecological variants of the
products they are interested in, food labels may help. The inclu-
sion of a label on a product can, for instance, have the intention to
communicate a certification to the customer that a certain level of
1https://www.footprintnetwork.org/our-work/ecological-footprint/

sustainability has been met2. However, having a label attached to a
food product does not automatically make it sustainable, and there
are many differences between food labels in the way they measure
and set demands for products. Understanding the challenges that
are paired with using food labels should help when trying to get
customers to choose for a particular product variant in a web su-
permarket – by using a credible food label instance that aims to
make a statement about the ecological footprint of the particular
product.

2.2 Advertising mechanisms of traditional
supermarkets

Gidlöf et al. [8] conducted research on how visual attention and
choice are affected by consumer preferences and properties of the
supermarket shelves. Supermarkets apply various advertising tech-
niques to influence consumers, such as visual cues. The techniques
are based on psychological persuasion concepts.

Advertising techniques usually aim to increase unplanned prod-
uct purchases. Advertising techniques can be divided into exter-
nal factors and internal factors. External factors comprise visual
salience, the number of facings, and the placement of each product.
Internal factors comprise several goals and interests related to the
products and their attributes, which implies that purchase decisions
– like most decisions – are based on visual stimulation [8]. These
external factors or visual cues shape the basis of used persuasion
techniques.

Gidlöf et al. [8] found that when it comes to purchases, visual
attention was by far the most important predictor. The very act of
looking longer or repeatedly at a package made it more likely that
the product would be bought. Visual attention is thus crucial for
understanding consumer behavior, although it cannot be captured
by measurements of visual salience alone.

The broad application of the aforementioned classic techniques
indicates that utilizing them is a feasible practice – whether it
is meant to convert more of a particular product, alter purchase
behavior, or to change an attitude towards something.When design-
ing advertising techniques for web supermarkets, advertisers can
consider the more classic supermarket advertising techniques addi-
tional to the modern personalization inspired advertising practices
used in e-commerce, such as recommender systems.

2.3 Digital nudging through interface design
In digital environments, people have to make choices based on
the available information or content, as presented in information
systems [17]. What is chosen largely depends on how information
is presented [11], because people have cognitive limitations, and
therefore their rationality is bounded [19]. Heuristics (‘rules of
thumb’) and biases typically drive their decision making [21].

Schneider et al. [17] describe that digital nudging works particu-
larly well by either modifying what is presented – the content of a
choice [6, 22] – or how it is presented – the visualization of a choice
– by changing the design of a user interface [11]. The study then
proceeds to elaborate on the theory by giving a number of instances
on how the digital nudges can be applied. Among those instances
are the decoy effect and the middle-option bias, which became the
2https://www.voedingscentrum.nl/encyclopedie/keurmerken.aspx
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nudges that are applied in this paper, both through interface design
convenience and expected applicability in the research context. We
will discuss both effects later on in this paper.

2.4 Pro-environmental nudging
According to Byerly et al. [2], evidence suggests that social influ-
ence and simple adjustments to decision settings can influence
pro-environmental decisions. In the research, 160 experimental
interventions are reviewed. These interventions attempt to alter
behavior in six domains in which decisions have major environ-
mental impacts, such as family planning, land management, and
meat consumption. Their findings include that information about
social norms and changes to the decision context can encourage
pro-environmental behavior, especially in relation to water con-
servation, sustainable land management, and reduced meat con-
sumption. These findings lead to the belief that nudging towards
ecological outcomes may also have similar feasible outcomes for
the environment when applied in the context of web supermarkets
and e-commerce.

2.5 Nudging towards sustainable/healthy
consumption in an online supermarket

Demarque et al. [5] researched how descriptive norms could be
used to promote a minority pro-environmental behavior in an on-
line shopping environment. The product selection consisted of 84
products from a French grocery chain, of which 24 products had
an ecological label. Nudging was achieved through the use of eco-
labels, which are “social norm" based. The research showed that
when participants were presented with strong formulations of de-
scriptive norms, they purchased more eco-labeled products than
participants from the control group. Those findings suggest that
green consumption can be truthfully described in such ways that
sustainable consumption in an online shopping environment can
be stimulated.

Adaji et al. [1] have taken a different approach in convincing
online grocery shoppers to make better food choices. The study
focused on making consumers buy healthier products, by giving
them tailored messages as part of a game. The game simulates
supermarkets aisles that consumers can explore. The healthier the
products that the users select, the more points they can earn. Adaji’s
research showed that players change their behaviors effectively
when reading messages that were tailored to them. After people
filled out questions regarding their personality and their previous
shopping behavior, they could be characterized. For instance, people
who like authority were provided with a message that would be
from theMinistry of Health, whereas people who value their friends
opinionmore, were presentedwith recommendations based on their
friends choices. The study found that the targeted messages were
twice as effective as more traditional messages about healthy eating.

2.6 Effects of nudging and pricing on healthy
food purchasing behavior in a virtual
supermarket

The study conducted by Hoenink et al. [10] aimed to capture the
effect of both nudging and pricing on healthy food purchasing be-
havior in a virtual supermarket setting. A virtual supermarket is a
three-dimensional, web-based supermarket that aims to simulate a
real-life shopping experience by imitating a typical (Dutch) super-
market [10]. The study aimed at using both pricing and nudging
to increase healthy food purchases. Moreover, this study examined
the potential differential effect by socio-economic position, which
was assessed by using either education or income as a proxy.

The supermarket used had 19% (221/1175) of healthy products.
Whether something was healthier was established in terms of being
fresh, unprocessed or lightly processed foods. The kind of nudges
that were used were salience nudges, which are nudges that draw
an individual’s attention towards a particular option. Wilson et
al. [24] describe them as nudges that invoke reactions that will be
elicited primarily through emotional associations in response to
the nudge.

The researchers used a mixed randomized experimental study de-
sign consisting of five study conditions (within-subject design) and
three study arms (between-subject design). Participants were ran-
domized into one of the three study arms (25% price increases, 25%
price discounts, or 25% price increases and discounts) and within
these arms exposed to five study conditions (control, nudging, pric-
ing, price salience, and price salience with nudging). Nudges and
non-salient price strategies alone had limited effects. Also, salient
price increases alone or salient price discounts alone did not in-
crease the percentage of healthy purchases, while the combined
salient price increases and discounts increased the percentage of
healthy food purchases. Moreover, nudging and/or pricing strate-
gies do not seem to widen SEP inequalities

2.7 Analysing the Decoy Effect on Online
Product Purchasing Preference

This research conducted by [18] analyses whether the decoy effect
exists in Indonesia’s digital marketplace, and what effect the cus-
tomers’ reviews have on it, across smaller and bigger population
sizes. The data for this study is collected through online surveys,
and their experiment aimed to replicate online shopping choice
sets for a trash bin.

It uses four treatment choice sets. Treatment 1 is used to test
if the decoy effect has an effect in the digital market, it uses a
negative decoy. Treatment 2 aims to measure the effectiveness
of a decoy nudge across smaller and bigger numbers of buyers,
utilizing a positive decoy. Treatment 3 was used to measure the
effectiveness of a decoy with positive or negative reviews by using a
decoy minimum, while Treatment 4 uses a decoy maximum. Decoy
minimum and maximum are used to indicate how many units of
an item are sold, for a particular product.

The decision to use a trash bin in the experiment was deliberate.
Compared to high involvement products such as a smartphone
or television, which have a multitude of dimensions to consider a
product for – such as screen resolution and brightness – a trash
bin has mostly just the price and review rating as dimensions [7].
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In the first treatment design, the target item is a car trash bin. The
bin was being sold at Rp. 50.000,- (about € 2,90), while competitor
item is priced cheaper: Rp.33.000,- (about € 1,90). The target item
has a high review rating of 5 stars out of 5 and the competitor item
has 4.5 stars. The target and competitor item have an almost similar
number of products sold. The difference between the two is that
the decoy in Treatment 4 has the most number of products sold,
whereas the decoy in Treatment 3 has the least number of products
sold.

In the second treatment design, the decoy was the same product
as the competitor, but it was being sold in a different store with
a slightly higher price than the competitor’s product. It was de-
signed to see whether there is a shift in Indonesian citizen science
preference as a result of the decoy effect in the digital marketplace.

The results show that in the experiment, the decoy effect does
exist in the digital marketplace used. In this experiment, online
buyers can be influenced to change their preference towards low
involvement products such as a car trash bin by introducing a
decoy that is similar to the competitor but has negative reviews
from previous buyers. The data also implies that a negative review
can have a moderating effect on the respondent’s decision-making
process. Furthermore, the amount of buyers influences the strength
of the decoy effect; where the smaller amount weakened it, the
bigger amount strengthens it. Lastly, the data suggests that a decoy
with negative reviews reduces the strength of its effect and vice
versa.

3 METHODOLOGY
To test if consumers can be nudged towards more ecological pur-
chasing behavior, two nudges have been designed. The design is
structured following the cycle of DN design [17], a methodology
that enables choice architects and alike to deliberately develop
choice environments. To measure the effect that pricing has on
purchase behavior and whether the absence of pricing influences
the nudging, variants of the nudged websites without price tags
are included as well. Additionally, the effect of adaptivity was also
measured in the experiment using a pop-up notification. This ele-
ment is excluded from this paper, because the result implications
are not relevant in the context of this paper.

To test the nudges, an experiment is created in the form of a
website, a ‘web supermarket.’ The experiment is combined with a
survey, which aims to capture variables – such as prior shopping
preferences – that may influence the data measured in the experi-
ment. The survey first asks a number of questions and then directs
the participant to the experiment, the web supermarket. In the
experiment, participants are shown different versions of the experi-
ment, utilizing A/B testing. A/B testing is a form of user experience
testing that consists of a random experiment with two variants, A
and B [12]. After the execution of the experiment, in which the
seven different versions are tested, further survey questions follow
about prior shopping behavior and opinions. For instance, when a
consumer was already buying eco-friendly products in their daily
life, they may perhaps be more inclined to buy ecological meat
in the control variable (version A: includes pricing and does not
nudge) of the web supermarket than someone who does not.

Note that the footprint values for the products used have not
been assessed, they are assigned arbitrarily.

3.1 Decoy Effect nudge
With the decoy effect, a selection of three products is introduced.
The first product in the nudging selection is a regular meat product.
The second option is the decoy product. It is an organic meat option,
better than the regular (first) option, but not as good as the best
(third) option. The decoy functions as a product that is not primar-
ily meant to be sold, but is mainly acting as a decoy – diverting
consumers’ attention towards the third, most expensive, and most
ecological option. The third option is called the ‘key product’, which
is dominating the decoy, and it is placed within the proximity of the
decoy product. Moreover, the decoy product is usually priced close
to the key product, only costing slightly less than the key product.
The key product has the lowest footprint – which means in the
context of this study – that it has extra ‘features.’ It is a vegetarian
option.

Designing the decoy effect nudge on the web supermarket ex-
periment is done by making a separate product page. When a user
chooses the unsustainable, regular minced chicken schnitzel, the
page shows the two other products below it. The page also has
a message displayed on the top of the page in red: “The product
selected by you has some nice alternatives, why don’t you check
them out below?” The nudge will only be shownwhen a user selects
the unsustainable option. In other cases, the user will not be shown
any nudge. Of these products, the middle option is the decoy, and
the last option is the product a user should choose. The products
feature both pricing and footprint information:

• Unsustainable option: € 2.49, ecological footprint: 100%
• Organic option: € 3.49, ecological footprint: 85% (decoy prod-
uct)

• Vegetarian option: € 3.74, ecological footprint: 45% (key prod-
uct)

3.2 Middle-option bias nudge
The middle-option bias nudge also makes use of the three-product
selection, but it works slightly differently. The first difference with
the decoy effect nudge is that it does not make use of a distinct
decoy and key product. Therefore, there is no deliberate pricing
strategy, and the products are not priced differently than in website
versions without nudges. The second difference is that in this case,
the user is tempted to opt for the middle option and not the third
option. To make this middle option more significant, the border is
colored green, whereas the other options are colored grey

A visual demonstration of how the decoy and middle-option
bias nudges are implemented can be seen in Figure 1. When a user
chooses the unsustainable, regular minced chicken schnitzel, the
middle-option will show the same initial setup that the decoy effect
nudge does – it shows the product alternatives and the message at
the top of the page, which asks users to consider the alternatives.
The products feature both pricing and footprint information:

• Unsustainable option: €2.49, ecological footprint: 100%
• Vegetarian option: €2.69, ecological footprint: 45% (middle
option)

• Organic option: €3.59, ecological footprint: 85%



Digital Nudging for More Ecological Supermarket Purchases UMAP ’21 Adjunct, June 21–25, 2021, Utrecht, Netherlands

3.3 Pricing strategies
The two nudges that are incorporated into the website are both
expected to increase participants’ interest into the vegetarian meat
alternative. Which particular nudge would be more effective is
likely to depend on multiple factors, among which the particular
implementation of the nudges. Therefore, neither nudge was ex-
pected to perform better than the other during the design of the
experiment.

Lastly, thewebsite includes both variants with andwithout prices.
Price is the most important reason to not purchase organic food,
mainly because of the rather large price difference between organic
and conventional food products [4]. If the price is excluded from the
meat/alternative decision process, it cannot influence the purchase
decision. Therefore, it was expected that results with regard to what
meat product or alternative a participant will choose, differs in an
environment without price labels.

3.4 Website design
An experimental website has been set up to measure the possible
effectiveness of the chosen nudges. This website represents a sim-
ple web supermarket where participants can buy three kinds of
products: potatoes, vegetables, and meat or meat substitutes. Par-
ticipants were asked to purchase one of each these three product
kinds, but it was not specified for how long participants had to use
the website.

The website contains only the core functionality that is necessary
for the experiment and consists of four main pages, as indicated by
the menu bar. The first page is the homepage – or landing page –
on which users arrive when they follow the given URL. It features
the necessary headers to suggest that it is a real web supermarket
and a recently added products section. The second page is called
‘Products’ and features all the products that the site contains. The
third page is called ‘Research’ and provides the research context of
the website. The last included page is ‘Survey’. Should participants
have accidentally closed the survey page, then they can return and
retake the initial survey via this route.

Upon adding a product to the cart, the user is directed to the cart
page, which gives an overview of all the products in the cart. In our
study, we compared all nudge variations (no nudges, decoy nudge
and middle-option nudge) in two conditions (with and without
price information), taking the condition without nudges and with
price information as a baseline.

Users are asked to enter their name, so that the shopping result
can be matched with the survey result of the same participant. The
users are also notified that their names will be anonymized. Placing
the order directs the user to the last page of the sequence, the ‘place
order’ page, which thanks the user for their input – concluding the
experiment part of the research.

3.5 Survey design
The survey aims to capture factors, such as prior shopping prefer-
ences, that may influence the data measured in the experiment. The
survey introduces the experiment and then directs the participant
to the experiment, the web supermarket.

The experiment proceeds to ask the participant to pick three
products; potatoes, vegetables and a meat product or substitute.

For the sake of the experiment, only the meat and meat substitute
products are relevant. Note that an essential design element of this
page is the ecological footprint, which is shown next to the price.
The display of footprint is meant to add perceived value to a more
ecological product, signifying the added value of the alternatively
suggested products.

After the execution of the experiment, further survey questions
follow about prior shopping behavior and opinions. For instance,
when a consumer was already buying eco-friendly products in their
daily life, they may perhaps be more inclined to buy ecological
meat in the control variable version A of the web supermarket than
someone who does not. The survey structure and questions asked
are as follows:

(1) Introduction to the survey:
An explanation about the experiment: "You are now re-

quested to go to the web supermarket to pick products to
create a simple meal with. Please add to your cart, three
product of preference (remember these three well): Potatoes,
Vegetables, Meat or equivalent. You can do this by going
to the products page, selecting the products you want and
by adding them to your cart. Once you have gathered the
products in your cart: Enter your name and click "save name".
Now click "place order" ".
A link to the experiment website: "Now please go to the

site"
A verification: "Did you finish your order on the site and

enter your (nick)name?"
(2) Questions to classify participants:

What is your name? (note that you may enter a nickname,
as long as you use it consistently throughout the experiment)
What is your age (in years)?
What is your nationality?
What is your gender?
What is your highest completed level of education?

(3) Questions to assess prior behavior and set a baseline:
Are you a vegetarian / vegan?
When I shop for meat, I tend to go for the biological option.
When I shop for meat, I tend to go for the vegetarian

option.
When I shop for meat, I tend to go for the cheapest option.
I feel that buying ecological meat products as opposed to

regular meat products helps to reduce ecological footprint.
I would like to go for the more ecological meat option, but

I am not willing to spend extra money on it.
I would like to go for the more ecological meat option, but

I dislike the alternative products.
I am conscious about the ecological impact of buying meat

products.
I feel that price is generally the most important factor

when buying meat products or equivalents.
(4) The participant is thanked for their input.

In the survey, there are two different scales used to gather input
on the opinion of participants towards questions. The first scale is
a 5 point Likert Scale [16] to which people can answer only one
of the five options: strongly disagree, disagree, neither agree nor
disagree, agree, strongly disagree. This scale is used because it is a
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Figure 1: Decoy (left) and middle-option (right) bias nudges

universal method for collecting data, and it is easy to understand
[20].

3.6 Participants
The survey has been sent to participants through various social
media channels: Facebook, Whatsapp, and LinkedIn. This resulted
in a convenience sample of 226 responses. The majority (73%) of
participants is aged between 18 and 29, and (79%) is Dutch. 82%
has completed at least a Bachelor’s degree on either University or
University of Applied Sciences level.

Survey entries that are not finished are excluded. The remainder
consists of 204 usable entries. Still, not all entries are suitable for
every analysis, because some participants did not fill out certain
questions. In every separate analysis that is generated, it is shown
how many usable results are included, denoted by N.

3.7 Collection and Analysis of results
The experiment data was collected in two ways: from the exper-
iment website and using the survey. The website captured the
respondents’ input by writing the respondent information to a file.
Survey data was captured using typical survey software. Both data
could only be accessed by the researcher. Both data entries could be
identified as being from the same participant, and be linked to each
other by matching the names/nicknames used. After matching the
records, the data was anonymized.

Proceeding, Pearson’s Chi-squared 𝜒2 test and Fisher’s Exact
Test for Count Data are used to analyze the results. 𝜒2 measures how
the data expectations compare to actual observed data; determines

Version Nudge Price Regular Biological Vegetarian
A No Yes 57% 24% 24%
B Decoy Yes 20% 27% 53%
C Middle Yes 30% 20% 50%
D No No 27% 45% 27%
E Decoy No 26% 46% 28%
F Middle No 30% 40% 30%

Table 1: Experiment results summarized (N=170)

whether there is an association between categorical variables3. The
aim is to see whether there is a significant difference between the
variables across various experiment versions. In some of the results,
there are few individual cell sizes (around 10 observations), which
is around the threshold. Whenever the 𝜒2 test indicated that the
approximation might be incorrect, Fisher’s Exact Test for Count
Data is used additionally. It is a test that can be preferable to the chi-
squared test because it is an exact test, opposed to the approximate
estimate of 𝜒2.

4 RESULTS
To give an overview of the website variants, Table 1 summarizes
the different web site versions and the results of the experiment
per version.

3https://libguides.library.kent.edu/SPSS/ChiSquare

https://libguides.library.kent.edu/SPSS/ChiSquare
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4.1 Website experiment results
First of all, we are interested in the impact of the decoy and middle-
option nudges on the meat selection. As explained earlier, the
nudges were intended to stimulate participants to choose for a
more sustainable product - in our case, organic meat or a vege-
tarian meat alternative. Indeed, if the decoy nudge was present,
the vegetarian alternative selection went up from 24% to 53% in
version B compared to version A: the Chi-squared test for results of
versions with and without the decoy nudge produce the following:
𝜒2 (2, N = 58) = 9.32, (𝑝 < 0.01). Moreover, the organic meat option
was chosen slightly more frequent as well.

Similarly, in presence of the middle-option nudge, the vegetarian
alternative went up from 24% to 50% in version C compared to
version A. The Chi-squared test for results of version with and
without the middle-option bias nudge produce the following: 𝜒2
(3, N = 48) = 14.62, (𝑝 < 0.01). The organic meat, however, was not
selected more often than in the control group. When comparing
the effects of both nudges, it becomes apparent that the middle-
option nudge works differently than the decoy nudge and is less
effective at doing so – the Fisher Exact test returned (𝑝 < 0.01) for
a two-sided test.

We also presented versions without price information. As ex-
pected, without price information, the sales of organic meat in-
creased slightly, even without nudge. As expected, both the decoy
and middle-option nudges did not succeed in convincing partici-
pants to go vegetarian - as the decoy effects largely depend on the
price.

Apart from the nudges, the presence or absence of price infor-
mation was expected to have a significant effect on meat selection
choices. Indeed, if price information was not present, organic meat
preference went up from 24% to 45% in version D compared to
version A – 𝜒2 (2, N = 61) = 6.05, (𝑝 < 0.05), a weakly significant
effect. By contrast, participants did not choose for the – arguably
more sustainable – vegetarian option more often. Finally, as can
be observed in Table 1, in the absence of price information, the
effects of both the decoy and the middle-option nudge were hardly
noticeable – statistical tests produced non-significant results. This
is an expected result, since the nudges largely rely on pricing due
to their design.

To summarize the results, both the decoy effect and middle-
option bias nudge guide consumers towards more ecological meat
alternatives. The decoy effect nudge is slightly more effective at
nudging consumers towards the more ecological meat alternatives.
However, neither of the nudges work as effectively without the
inclusion of prices. Still, whenever price information is missing, the
organic meat selection became the most popular, regardless of the
presence of nudges.

4.2 Survey results
The survey was aimed to relate participants’ self-stated attitude
towards ecology and sustainability with their actual meat selection
choices.

The first statement, “I feel that buying ecological meat products as
opposed to regular meat products helps to reduce ecological footprint",
was weakly related to the actual meat selection (Exact + 𝜒2 ) /2 =
(𝑝 < 0.05). This confirms the intuition that participants do opt for

the ecological meat selection more frequently when feeling that
buying ecological meat helps to reduce the ecological footprint. The
same yields for the statement “I am conscious about the ecological
impact of buying meat products".

By contrast and in line with our expectations, there was strong
evidence that participants who agreed with the statement “When I
shop for meat, I tend to go for the cheapest option" actually did opt
for the cheapest option more frequently 𝜒2 (10, N = 146) = 26.22,
(𝑝 < 0.01). However, this effect was not observed for the more
generic statement “I feel that price is generally the most important
factor when buying meat products or equivalents" 𝜒2 (10, N = 146) =
10.68, (𝑝 > 0.1).

Finally, unsurprisingly, we confirmed that participants who indi-
cated to be vegetarian or vegan are more conscious about the eco-
logical impact of meat products 𝜒2 (4, N = 146) = 25.33, (𝑝 < 0.001).

To summarize, the survey results confirmed that participants
who feel that buying more ecological meat helps to reduce the
ecological footprint, as well as those who feel conscious about the
ecological footprint, indeed do opt for the more ecological meat
more often. By contrast, price-conscious participants did not opt
for the cheaper option more frequently – with the exception of
those who explicitly indicated to always go for the cheapest option.

5 DISCUSSION
There is strong evidence that the decoy effect nudge is effective at
guiding participants into opting for the vegetarian meat alternative.
The results show that – in the context of web supermarkets – decoy
effect nudges can be used to guide consumers towards a more
ecological meat selection, while at the same time steering them
away from less ecological regular meat products. The same trend is
seen with the middle-option bias nudge. However, the decoy effect
nudge managed to nudge slightly more participants towards the
more ecological options.

It was expected that removing the pricing from the website
would influence purchase behavior, and indeed there was weakly
significant evidence to back this up: statistics showed that when
price does not play a visible factor, organic meat becomes the most
popular meat selection. There is evidence that meat purchases are
indeed price bound, but the purchases are not as severely influenced
by pricing as they are by nudging, and they show not to overrule
the nudges.

Participants did feel that choosing organic meat does help reduce
the ecological footprint (regardless of whether it does), and they
also felt conscious about the impact of buying meat products. Over-
all, participants who agreed with this statement, did show more
ecological purchase behavior.

In terms of recommendations, it could mean that using nudges
can be slightly more effective to convince people who believe in the
ecological argument than to convince the people who do not. Still,
web supermarkets could target both sides of the population with
their ecological nudges, whether the people believe in the effect or
not.

5.1 Limitations & design choices
The argument for the deliberate design choice to include both or-
ganic and vegetarian options as part of the nudges, is to give people
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the freedom tomake the trade-off themselves –whether it is organic
or vegetarian. It is the nudges’ goal to guide people into opting for
the most eco-friendly option, but any improvement over the regular
meat option is arguably one in the right direction. Opting for the
eco-friendly product would be more motivated by just improved
animal welfare, whereas opting for the vegetarian product would be
motivated by even further improved animal welfare and decreasing
the ecological footprint.

According to the nudge theory, nudges need more elaborate
testing and adjusting. In order to validate earlier findings, testing
should be done throughout a long process that adjusts nudges and
tries different angles to see how they can be applied most effectively.

Moreover, the experiment is limited to testing with ‘virtual
money’ since participants have spent no actual money. Although
participants are presented versions of the website with and without
prices, they are not actually spending their own money. Therefore,
it would be better to replicate this experiment in an environment
where people do spend their own money to see if the results re-
main the same. Further research is needed to relate the experiment
results in ‘real-world’ results.

Also, more time could be taken into designing a more extensive
research environment with multiple meat selections and variants.
More extensive research would include the possibility to analyze
the relation between meat selection and other product selections,
such as measuring whether ecological meat preference is paired
with ecological vegetable preference. This remains a limitation,
because it requires extensive website modifications that did not fit
within the timeline of this study.

Further research could provide valuable insights into the rela-
tionship between ecological meat selection and ecological vegetable
selections. Moreover, they could provide information on whether
using a nudge to guide participants towards a more ecological meat
selection successfully, could be the (indirect) reason that partici-
pants start to consider other ecological products as well.

Lastly, one notable remark to this research is that the survey
itself does not include an open field for respondents to comment. A
comment box would have been a useful addition but was initially
not added. However, it was addressed by adding contact information
in the website footer. The contact information provided participants
with an e-mail link to which they can send questions or remarks.
Although an open field to comment on the survey would have been
useful, the website link was deemed sufficient.

5.2 Design implications
Whenweb supermarkets consider implementing the two introduced
nudges, they first need to consider their current user interface.
Elaborate testing will be needed to ensure proper nudge workings.
Further, the literature suggests that the nudges can be effective
in many environments, in order to introduce and promote more
ecological alternatives to consumers for ‘unsustainable products’
in general.

Our results showed that, without price tags, participants were
significantly more inclined to opt for the organic rather than the
vegetarian alternative when prices are absent. The overall prefer-
ence for organic meat in the absence of price information may be
exploited by leaving out price information in, for example, the meat

segment altogether or to reduce its effect – for example, by provid-
ing a product’s ‘real’ price when taking environmental factors into
account4.

When nudges work in environments without price tags, vegetar-
ian preference was a little (but not significantly) more pronounced,
but participants were still most inclined to choose the organic op-
tion. The findings lead to the belief that opting for vegetarian meat
is not primarily motivated by the price, whereas price does play a
role in the choice of opting (or not opting) for organic meat. Further
research is needed to validate these findings and find the consumers’
main motivations for the exact product selection.

Conclusively, the working of the presented nudges is consistent
with the literature, and this experiment confirms that, when im-
plemented correctly, they are effective at nudging people. These
findings may influence ecological consumer purchases and help
work towards more sustainable consumer behavior in general.

6 CONCLUSION
This study aimed to answer how digital systems can apply nudges
to guide customers of web supermarkets into buying more ecologi-
cally friendly meat products or alternatives. Using the experiment
website version that includes both prices and nudges showed that
this approach is an effective way to guide consumers into a more
ecologically friendly direction. Both nudges seem capable of di-
verting meat purchases towards vegetarian options. Nudging is
less effective when price information is not available, but in these
situations our participants steered towards what they considered
better (in terms of more sustainable, or more socially acceptable)
choices.

The results confirmed that price does play a role in choosing
between regular, organic and vegetarian alternatives, with some
tendency to choose the cheapest option. However, the effects of
the nudges were stronger. This would mean that – even though
organic and vegetarian options are inherently more expensive –
supermarkets can still convince customers to buy them. Our results
show the effectiveness of direct comparison and pro-active sugges-
tions at the moment that the customer makes a choice. We hope that
this study will inspire supermarkets and other stores to experiment
with new ways to guide customers to more sustainable choices.
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