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Abstract: In order to reduce the environmental impact of products, sustainability must be improved
in many industries. One way to accomplish this aim is to influence consumers by means of nudging
in order to choose more sustainable products in online choices. We investigated whether the lateral
presentation of products from left to right or from right to left, along with using a status quo default
option, influence sustainable choices of make-up products. A pilot study has been conducted
in order to obtain background information on make-up choices. Next, an online, quantitative
experiment has been conducted in which 330 women together made 1094 hypothetical make-up
product choices. Making the sustainable option the default resulted in more sustainable choices
than making unsustainable products the default. The left–right versus right–left presentation of
products did not significantly influence consumer choices. Furthermore, higher educated people
and those finding sustainability important relatively often chose a sustainable make-up product.
People frequently wearing make-up and those finding a low price important relatively often chose
an unsustainable make-up product. Our experiment suggests that making sustainable products the
default choice makes a sustainable choice about 8% more likely than making unsustainable products
the default choice.

Keywords: sustainable choice; online purchase; default option; left–right presentation

1. Introduction

The environmental impact of products has become very important [1,2]. Environmental problems
of the 21st century cannot be resolved through global governance alone [3]; consumers need to contribute
to this aim as well. Sustainability comprises environmental, social, and economic aspects [4,5] and
can be achieved in many consumer areas, including make-up as part of cosmetics [6]. However, it is
not always clear what the green labels given to make-up products mean, which makes it hard to
choose between products [6,7]. Regarding the environmental aspect, people place high emphasis on
recyclability of the packaging, low energy use and low carbon dioxide emissions during production
and shipping [7]. People find it important that products are produced in an environmentally-friendly
way and their home appliances must be energy efficient. However, the environmental aspect is not a
priority for consumers when talking about green beauty products [6,8]. Not all make-up products are
environmentally-friendly [9]. Indeed, consumers know that, for example, palm oil and polyethylene
beads have a bad impact on the environment. Often, chemical ingredients are used in make-up
products [10]. However, not all synthetic ingredients (such as preservatives in sunscreens) have a
negative effect on skin health [11]. These can be even better, safer or more environmentally-friendly
than natural ingredients (containing, for example, residual pesticides).
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In addition to the environmental impact of consumption, the social and economic impacts
are important [4,5]. The social aspect of sustainability is about balancing individual with group
needs [12]. In addition, animal-friendliness is considered an important social aspect [7]. Individual
needs, leading to sustainable product purchases, are especially egocentric and related to health [6,8].
Other individual reasons are self-expression and status display, and a “license to sin” [6]. With this last
reason, people try to relieve the guilt of non-environmentally-friendly behaviors.

Regarding group needs, value must be added to communities [5]. Stakeholders must be
supported. Companies could take care of their employees by offering good working conditions
and wages. However, a company could also offer communities in which their businesses operate a
better future, for example, by providing whole families with their basic needs, such as food, housing,
education and healthcare.

Lastly, humane animal treatment is seen as important [7,13]. Since 2013, animal testing for
cosmetics has been forbidden in the European Union [14]. However, still, some make-up contains
animal products. Using vegan products could take care of this part of the social sustainability aspect.

The economic impact captures both financial and management accounting, including issues
of “financial capital (i.e., equity, debt), tangible capital (i.e., machinery, land, stocks) and intangible
capital (i.e., reputation, inventions, know-how, organizational routines)” [5] (p. 133). Furthermore,
the economic aspect of sustainability considers economic growth as a solution to social and ecological
problems [10].

For consumers, “economically sustainable consumption is related to the consumer’s decision to not
buy products and the disposition to forgo specific purchases” [15] (p. 827). Reasons for consumers to buy
economically sustainable products are saving motives, waste concerns, and avoidance motivations [15].
Meanwhile, often, economically non-sustainable products are purchased to attain instant happiness
and future well-being.

When talking about sustainability, the economical pillar is seen as less important than the social and
environmental pillar [7]. However, people do find fair payment of producers important. Additionally,
people do not like wasting products. For example, preservatives in sunscreens could be important
for them.

The total Dutch consumption expenses on cosmetics in 2016 have been estimated at over
€3.3 billion [16]. Approximately 75% of all women wear make-up and of these women, 80% wear
it on a daily basis [17]. These observations show the importance of make-up especially for women.
Companies in the make-up industry are increasingly trying to take part in sustainable development by
implementing sustainable practices in their supply chain, packaging and ingredients [18–20].

Annual online purchases of cosmetics products are increasing by 4%, up to 8% of total purchases
in 2016 [16]. Online product offerings may use different ways of presenting sustainable products,
with different consumer choices as a result. Here, we aim to study how the lateral presentation of
sustainable products to the left or to the right of unsustainable products, and how presenting a choice
option as the status quo, in a make-up choice task, influence consumers’ sustainable product choices in
this industry. To the best of our knowledge, this type of research has never been conducted for online
consumer choices or in the make-up product market. The results will provide recommendations to the
industry, marketers and public policy about how to help consumers to choose the sustainable option.

2. Theoretical Background

2.1. Choice Architecture

Choice architecture has been discovered as a way of influencing consumer choice [21–23].
By changing the choice architecture, the freedom to choose should be preserved according to the
libertarian paternalism view of Thaler and Sunstein [22]. Nudging is, according to them, a way of
influencing people’s behavior in directions that will make their lives better. Choice architecture may
be accomplished in different ways. For example, to increase consumer preference, products could be
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placed at eye-level [23–25], presented in separate categories or interspersed with other categories [26],
or given particular colors (say, green for sustainable products). Additionally, normative messages
showing that most people prefer a particular product [27] or narrative could be added to make product
options more attractive [28].

Several ways of nudging can be used to influence people in online choices, such as framing,
opt-in and opt-out formats [29] and changing the presentation order of choice options [30]. Research
in the food context shows that consumers choose healthier foods if the presentation of the product
follows the natural mental representation [31]. The natural mental representation, in the food context,
means presenting healthy food on the left-hand side and unhealthy food on the right-hand side of a
choice menu.

An important way of using choice architecture is to present a product in comparison with a certain
preferred reference product category. For many consumers, mainstream, unsustainable products serve
as the preferred reference category and any product choice deviating from the reference category may
be perceived as a loss. In general, a perceived loss has greater impact on consumer preferences than a
commensurate gain [32,33]. Therefore, the more sustainable option will yield less positive attitudes,
preferences and choices if the reference option is unsustainable. In order to induce consumers to
choose the more sustainable option, one way to influence them is to present the sustainable product as
the preferred reference category, consequently resulting in consumers feeling a loss when buying the
unsustainable product [34,35]). When an option is considered less sustainable than the sustainable
reference option, consumers may hold a negative attitude toward it.

Frederiks, Stenner and Hobman [36] state that people tend to stick to default settings, especially
when the amount or complexity of information increases. Even though alternatives may yield better
outcomes, people still tend to resist deviation from the default option. The default option saves time,
is often viewed as the best option, and is a recommendation of the provider [37,38]. The default
option could also be the first available option or solution that suffices or satisfies the minimum
requirements [37]. Green defaults can have major consequences for the environment, according
to Sunstein and Reisch [39]. However, the effects of using default options in the online consumer
environment are still largely unknown.

Another way of influencing consumer choice is by following the natural mental representation
in the presentation of a product. According to body-specificity theory, for right-handers, preferred
alternatives are associated with the right-hand side of a horizontal continuum [40]. This is especially
true for countries where people read from left to right [41]. Presenting products in line with the
prevailing mental representation implies that the ease of processing the choice environment will be
greater if preferred products are presented on the right-hand side of the horizontal continuum. It has
been shown that unhealthy foods are often associated with more positive effect [42] and more desire
and temptation [43] than healthy foods and are generally preferred to healthy foods. Romero and
Biswas [31] showed that less desirable, healthy products were preferred when they were presented
laterally to the left of a desirable and tempting product (unhealthy product) because they were
presented in line with the prevailing mental left–right representation. A similar reasoning may apply
to preference for sustainable products. Unsustainable products may be assumed to be the preferred
category of products in many cases, including cosmetics products. Hence, placing the most sustainable
product on the left and the least sustainable product on the right of the continuum would result in higher
preference for the sustainable product than vice versa. Based on the above literature, the following
hypotheses have been formulated.

Hypothesis 1. Presenting the most sustainable option as the default choice leads to more sustainable consumer
choice than presenting the unsustainable option as the default.

Hypothesis 2. Presenting the most sustainable option horizontally to the left of the least sustainable option
leads to more sustainable consumer choice than presenting it to the right of it.



Sustainability 2020, 12, 5484 4 of 15

The effect of choice architecture on consumer choice mostly has been tested in laboratory
experiments, field experiments, and surveys. Additionally, its effects on sustainable choice are largely
unknown. Our research aims at showing the effect in the online choice environment and sustainable
consumer choice, which both have become more and more important in modern economy.

2.2. Sustainability–Price Trade-Off

Total global natural and organic industry revenue was $34 billion [44] whereas total global
cosmetics manufacturing industry revenue was $357 billion [45], indicating about 10% market share of
natural and organic cosmetics products. Based on market share, regular cosmetics products seem to be
the reference category for making sustainable product choices. However, it is likely that consumer
product choice involves a trade-off between price and sustainability, further influencing product choice.
Romero and Biswas [31] state that price can be an important influencer of making sustainable choices.
Sustainable products often are associated with a higher price than unsustainable products [46]. This is
because usually the higher costs of sustainable initiatives must be accounted for [47]. The average
price premium consumers are willing to pay for a coffee product with a sustainable label is 10% [48].

Research suggests that 36% of all Dutch consumers are willing to pay more for a sustainable
product [49]. Especially for products with a high environmental impact, and where sustainability
has direct advantages for the consumer, about 50% of Dutch consumers find sustainable products
important [49]; 54% of cosmetics users say they are concerned about environmental impact [50].
People also claim to be willing to pay more because they, generally, are more positive regarding
sustainability; they want to consume without a feeling of guilt; because of the increased quality of
sustainable products; and because of the economic growth which gives consumers more financial
capabilities [49]. However, because of the attitude–behavior gap, it is not sure whether they actually
buy sustainable products [35,48,50–52]. Van Loo et al. [53], concerning sustainability labels on coffee,
state that a valid reason for making sustainable choices is very important for consumers. Such a reason
can be provided by drawing visual attention to sustainability labels [53]. Grunert [54] argues that it is
important to label a product as being sustainable to make sure that consumers understand what this
label actually stands for; to let consumers find the label credible; and to let the label be a reliable help
in making sustainable choices. Finally, it is important to help consumers to gain enough motivation for
making the sustainable choice, even when experiencing time pressure and being in an information
overloaded environment. Meise, Rudolph, Kenning and Phillips [55] state that in order for consumers
to be willing to pay a higher price for a sustainable product, compared to a less sustainable product,
information about sustainability must be included with the product. Based on the above, the following
hypothesis has been stated:

Hypothesis 3. The perceived importance of sustainability is positively related to the willingness to pay a higher
price for a more sustainable product.

3. Pilot Study

A pilot study was conducted in order to find out what aspects people consider important regarding
make-up products. The relevant population for this research were Dutch women aged 12 years or
over. Girls start wearing make-up from the age of 11 years and older [56]. Since they go to secondary
school from the age of 12 years, this age has been taken as a lower bound for our sample. Since 61% of
women of 60 years and older still wear make-up, no maximum age was set [17].

The pilot study aimed at gathering information about the consumer’s cosmetics buying process.
The pilot study consisted of seven qualitative, face-to-face personal interviews containing open
questions. Respondents were selected based on convenience (via face-to-face contact, telephone and
Facebook), taking into account the need for sample variety, i.e., ages ranging from 18 to 55 years,
and various job statuses. All interviews have been transcribed and analyzed.
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Firstly, questions have been asked about how respondents took price into account in the
buying process, how important a low price was, what the respondents considered to be a fair
price, how important a fair price was and why, and what respondents perceived as a fair price for
make-up products and why. The prices respondents were willing to pay appeared to differ across
make-up products and across respondents, because of different perceptions of quality and brand
experience. It appeared that most respondents thought that a (slightly) more expensive product also
resulted in a higher quality.

Next, questions have been asked regarding what respondents considered as a sustainable product,
what aspects of sustainability were important, how important sustainability was (regarding four
make-up products) and why, and how the respondent took sustainability into account in the buying
process. These questions refer to the sustainability aspects, considered in the introduction. Additionally,
it has been asked how many more people would be willing to pay for a sustainable make-up product
as compared with an unsustainable product, what people perceived to be a fair price for this product,
and for which aspects of sustainability people would pay more (or less).

Often, respondents claimed to find sustainability important. However, even when a product was
unsustainable, they still bought it for financial reasons. In addition, most respondents said to not
even know or investigate whether a product actually was sustainable. Often, it was unclear for them
how (environmental) sustainability was related to make-up products. Additionally, some respondents
questioned whether the environmental problems were really that big.

Regarding the different aspects of sustainability, firstly, working conditions at the production
site and then animal testing were seen as important. Being good for the environment and offering
society help were seen as nice, but not necessary. Opinions differed when child labor might be used.
Respondents did not take into account allergy-friendly and vegan make-up. Despite some comments,
respondents mentioned that labels should be developed to give more insight into sustainable make-up,
to let consumers make the right choices and to establish trust in sustainable make-up. Prices were
considered very important when developing such labels.

Based on the pilot study, the online experiment was constructed. In the introduction of the survey,
the concept of sustainability was made clear. Additionally, it was hard to match different sustainability
degrees with the large range of reported prices of make-up products. Therefore, we decided to let
consumers state the average price they paid for each make-up product. Based on this reference price,
a 5-point sustainability–price scale has been constructed using 5% price increases with each point on
the sustainability scale (up to 20% price increase). Beforehand, it was asked which of the four make-up
products consumers used.

4. Methods for the Online Experiment

An online, quantitative experiment has been conducted. This section explains the sample,
data sources and measures. Four make-up product types have been selected for this study—foundation,
lipstick, eyeshadow and nail polish—based on what women wear most and based on the different
kinds of applications in each make-up product category (eyes, lips, complexion and nails) [57].
The experiment presented make-up products with different degrees of overall sustainability. The effects
of different ways of presentation on consumer choices was observed.

4.1. Design

The experiment comprised a 3 (default at least sustainable, default at most sustainable, or without
default)× 2 (presentation from most to least or least to most sustainable) mixed between–within-subjects
design in which each subject chose a variant of each of the four make-up products (see Table 1). However,
to minimize the number of conditions, the design was incomplete since two products (lipstick and
foundation) were only presented with a default, whereas the other two products (eyeshadow and
nail polish) were only presented without default. In essence, for two products, a 2 (default at least
sustainable, default at most sustainable) × 2 (most to least or least to most sustainable) between-subjects
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design was used, whereas for the other two products a 1 (without default) × 2 (most to least or least
to most sustainable) between-subjects design was used. In each product pair, one product contained
liquid substance, and the other solid substance. The same left–right presentation manipulation was
used for all four products within a particular experimental condition. In each condition, half the
subjects were presented first with the two products in default mode, then with the two products in
no-default mode; this order was reversed for the other half of the subjects. The subjects were randomly
assigned to each of the conditions.

Table 1. Experimental design.

Within-Subjects Manipulation (Random Order)

Presentation Mode 1 Default 2 No Default 3

Between-Subjects Manipulation
(Randomized)

LM Most sustainable
ML Least sustainable
LM Most sustainable
ML Least sustainable

Notes: 1 LM = scale from least to most sustainable, ML = scale from most to least sustainable; 2 Products used:
Eyeshadow, nail polish; 3 Products used: Lipstick, foundation.

4.2. Procedures

The experiment has been conducted in digital survey form and started in the first week of May
2019. The experiment represented a hypothetical buying process, in which respondents chose between
several options in order to customize their own make-up products.

Firstly, for each product type, respondents saw a picture of the product they were “buying”
hypothetically and the name of the product type (see Figure 1). For each product, the respondents made
a choice (by clicking on the preferred box) between several options regarding the product attributes:
color (choice between five different colors), and finish (matte or glossy) for lipstick, eyeshadow and
nail polish; and color and application method (pump or foam) for foundation. For each product,
consumers chose a certain degree of sustainability on a 5-point scale. The scale reflected different
degrees of overall sustainability as defined both in an introductory statement and an information box
on the choice screen (see Figure 1). The introductory statement read as follows: “Sustainability is
considered as doing well for the environment (for example, not using palm oil and using green energy),
for companies (at least earning the cost price), for humans (allergy-friendly products), animals (vegan
products), employees (good work conditions), and society (like building schools by companies)”.
No brand names were mentioned and no information on the actual objective environmental, social,
and economic impact was provided.

The default manipulations were applied by putting a cross-mark on either the least or the most
sustainable product indicated on the sustainability scale (see Figure 1). The left–right manipulation
was applied by reversing the least–most scale to the most–least sustainability scale.

The price was shown directly underneath the sustainability choice scale and was adjusted to
the degree of sustainability selected. The price of the least sustainable option for each product
equaled the self-reported usual price paid for that type of product. Depending on the degree of
sustainability, the price of the product was increased by 5% for each additional point on the scale
(to a maximum of 20% for the most sustainable product), thus making sustainable products more
expensive than unsustainable products. Additionally, information about the attributes was given
below the choice frame, and the meaning of sustainability and its different degrees was explained.
Finally, by clicking on the “choose” button, respondents finished the hypothetical buying process of
the particular make-up product. Respondents went through the above process for all four different
make-up products. Even though the sustainability degree and its related price were the most important
parts of the experiment, information about the color, finish and application method were added in
order to make the experiment more vivid and to disguise the focus on sustainability.
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Figure 1. Example of the product choice task with lateral presentation from “least sustainable” on the
left to “most sustainable” on the right, default option set at “least sustainable”, and price at the “least
sustainable” option (adjusted by degree of sustainability).

For the choice aspects of color, finish and application method, the default had been set similar to
the default regarding the sustainability degree to disguise the focus on sustainability. For example,
if the sustainability scale was presented from most to least sustainable, with the default at the most
sustainable option, then the default of the other two choice aspects of the make-up product were similar.
The color, finish and application method have not been manipulated regarding the presentation on the
horizontal continuum, since these choice aspects could not be considered as either good or bad and no
effects of the left–right manipulation were expected.

4.3. Sample

The total sample comprised 330 respondents, after excluding those who never used make-up.
The survey questionnaires were distributed online via Facebook, WhatsApp, Instagram, Twitter and
E-mail on a Wednesday at noon (as recommended by Coosto [58]). In addition, to increase the
sample size, snowball sampling has been conducted by asking friends, family and colleagues to share
the survey (via Facebook, WhatsApp, Instagram, Twitter or E-mail) with their family, friends and
colleagues. These persons have been contacted face-to-face, and by telephone. An incentive for



Sustainability 2020, 12, 5484 8 of 15

completing the questionnaire was offered using a lottery (one mascara or foundation product, for a
maximum of 17 euros, and available in Dutch stores).

4.4. Measures

In order to eliminate unclear questions and errors in the survey, five test surveys have been
conducted before distributing the actual survey. To reduce non-response and early quitting of the
survey, relatively easy questions were asked at the beginning and the end of the survey, whereas the
more in-depth questions were asked in the middle. Mostly multiple-choice and scale questions have
been asked in order to make the survey clear and fast. Survey questions included the use frequency
of make-up, the make-up products used, the prices people usually paid for the make-up products,
importance of sustainability of a make-up product, importance of the perceived fair price, use of
sustainable make-up, most-used buying channel, age, and education.

The following items concerning the importance of sustainability, low price and fair price were
adapted from Ferreira and Coelho [59] and were answered on a 5-point Likert scale running from 1
(strongly disagree) to 5 (strongly agree).

1. When I buy a make-up product, I am very concerned about low prices, but I am equally concerned
about product quality.

2. I compare the prices of different brands of make-up to be sure I get the best value for the money.
3. I attach great importance to a low price of make-up products.
4. The sustainability degree of make-up varies with its price.
5. I attach great importance to a fair price regarding make-up.
6. A fair price regarding make-up is something that I value a lot.
7. I attach great importance to the sustainability of make-up.
8. Sustainable make-up is something that I value a lot.

In addition, we adapted questions from Slack [60], in which it was asked how important each of
the following factors were with respect to make-up, answered on a 5-point scale (1 = it is not really
important, 2 = it is only a problem if it falls below a minimum standard, 3 = it is convenient but not
crucial for me, 4 = it is important for my satisfaction, 5 = it is crucial for me to be satisfied).

The reported average prices of the make-up products were: €14.50 for foundation, €10 for lipstick,
€9.60 for eyeshadow, and €5.50 for nail polish. 81% were willing to pay a price increase of at least 5%
for more sustainable make-up. On average, most people were willing to pay an approximate price
increase of 10% as compared with the most unsustainable product. Most people purchased make-up
products in physical stores, although about 14% bought them, either partly or exclusively, online.

1. Sustainability
2. Low price
3. Fair price

5. Results

Table 2 shows the age distribution of respondents, which was categorized into three groups
for further analysis (0–18, 19–44, and 45 years or over). The highest completed education levels of
respondents were also categorized into three groups (elementary/lower, intermediate, and higher).
The frequency of make-up use was categorized into three groups (5–7 days a week, 1–4 days a week,
less than once a week). Younger and higher educated women were overrepresented as compared with
the distribution of women in the population. Yet, the sample showed a large variation in age and level
of education.
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Table 2. Sample distribution.

Variable Sample% Population% 1

Age in years

12–24 43.1 17.5
25–34 20.6 13.4
35–44 4.5 11
45–54 16.7 12
55–64 11.2 10.1
65+ 3.9 13.8

Education level
Elementary/Lower 13 23.3

Intermediate 38.8 45.6
Higher professional/general 46.7 29.6

Make-up use

5–7 days per week 70
1–4 days per week 18.8

Minimally 1 time per month 3.9
Only exceptionally 4.5

Never 2.7

Make-up usage

Foundation 68.5
Lipstick 72.1

Eyeshadow 62.1
Nail polish 64.8

Purchase channel

Online 3.3
Physical store 83.3

Both online and physical store 10.6
No answer 2.7

1 Statistics Netherlands [61]. Age distribution corrected for wearing make-up [17].

In order to reduce the reported information on the importance of a low price, fair price,
and sustainability, principal axis factor analysis with oblique rotation has been conducted on these
variables. After deleting items 1, 2 and 4 with communalities lower than 0.2, a satisfactory three-factor
solution was found, explaining 78% of the item variance. The factor “low price” was formed by items
3 and 10 (α = 0.639), the factor “fair price” was formed by items 5, 6, and 11 (α = 0.808), and the
factor “sustainability” was formed by items 7, 8, and 9 (α = 0.919). The reliabilities of the scales were
satisfactory, and we took the simple averages of the respective items as the scale values.

All respondents completed information for at least one product choice; partial missing information
was mainly due to non-use or non-reported average prices paid for the products. In total,
1094 product choices were made. Next, we conducted ordinal regression analysis (probit) with product
choice (measured on the 5-point sustainability scale) as the dependent variable, and experimental
manipulations, background information, and product dummy variables as independent variables.
To allow for correlated error terms within observations of the same respondent, robust clustering of
error terms was applied. Stata 15 software was used to carry out the regressions. First, we ran the
regression for the choices where default options were presented (involving the products of foundation
and lipstick only) on 545 product choices (see Table 3).

The effect of manipulation of the default option (check mark on the 5-point sustainability choice
scale) was significant (p < 0.05), indicating that the default at the least sustainable option was associated
with less sustainable product choice than with the default at the most sustainable option, as expected.
The average marginal effect of default, calculated at the sample mean, indicates that the probability
of buying a sustainable product decreases by 8% if the default option changes from most to least
sustainable. However, the effect of manipulating the presentation of the sustainable choice scale
from least to most or from most to least sustainable (the lateral presentation) was not significant,
contrary to expectations. Type of product (foundation or lipstick) was not significant, indicating that
respondents made equally sustainable choices for either product, everything else equal. Both high
education (p < 0.01) and importance of sustainability (p < 0.01) were associated with more sustainable
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product choice than medium or low education, and unimportance of sustainability, respectively.
The importance of a low price was associated with less sustainable product choice (p < 0.05), but the
effect of importance of a fair price was not significant. The effects of age and medium frequency wear
of make-up were not significant. McFadden’s pseudo-R2 of the regression was 0.087.

Table 3. Ordinal regression of sustainability of product choices with default options.

Variables Coef. Std. Err. g

High frequency wear a
−0.371 0.208 *

Medium frequency wear a
−0.144 0.121

Age 12–24 years b −0.333 0.279
Age 25–54 years b −0.350 0.273

Medium education c 0.176 0.193
High education c 0.573 0.198 ***

Low price importance −0.168 0.067 **
Fair price importance −0.078 0.084

Sustainability importance 0.548 0.077 ***
Product lipstick d 0.061 0.065

Default at least sustainable e
−0.273 0.120 **

Continuum from most to least f 0.075 0.118
Constant 1 −0.240 0.498
Constant 2 0.017 0.502
Constant 3 0.855 0.510
Constant 4 1.291 0.514

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Default values: a low frequency of make-up wear, b age 55 years or over,
c low education, d product foundation, e default indicated at most sustainable, f continuum from least to most
sustainable. g Robust standard errors based on respondent-clustered error terms.

Next, we ran the regression of sustainable product choice on all choices made (involving all four
make-up products) on 1094 observations (see Table 4). The effect of default at the least sustainable
option was negative (−0.150) and not statistically significant, as compared with no-default option.
The effect of default at the most sustainable option was positive (0.115) and not statistically significant,
as compared with the no-default option. However, a test of the equality of the two effects was rejected
(Chi2(1) = 4.91, p < 0.05), indicating significant different effects of the two default options on the
sustainability of the product choices. The difference between the coefficients (0.265) almost equals the
absolute value of the coefficient of the default manipulation in Table 3 (0.273), indicating about equal
change in likelihood of choosing the sustainable option in both analyses.

Presenting the most sustainable option on the left or on the right of the sustainability scale had
no effect on the sustainability of the product choices, contrary to expectations. The effects of product
types were not significant, suggesting that sustainable product choice was not dependent on the type
of product. It must be kept in mind, though, that the product effect of nail polish was confounded with
the no-default manipulation. So, in effect, the non-significant effect of nail polish merely indicates that
the effect was not significantly different from the effect of the eyeshadow product. The effects of the
remaining variables were the same as in Table 2, except for the negative effect of medium make-up
wear frequency, as compared with low wear frequency. A test of equality of the effects of high and low
frequency wear was not significant (Chi2(1) = 2.59, n.s.), indicating that the effect sizes were equal.

Although sustainable products generally are less popular than regular products, they may be
more desirable for people who find sustainability more important. For those people, the left–right
presentation order may influence their choices more than for those who are indifferent. By way
of exploratory investigation, we included interaction terms of the importance of sustainability and
left–right presentation order, and importance of sustainability and default presentations. However,
none of the interaction effects were statistically significant.
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Table 4. Ordinal regression of sustainability of product choices with default and no-default options.

Variables Coef. Std. Err. g

High frequency wear a
−0.393 0.178 **

Medium frequency wear a
−0.226 0.104 **

Age 12–24 years b −0.108 0.211
Age 25-54 years b −0.121 0.203

Medium education c 0.087 0.158
High education c 0.500 0.167 ***

Low price importance −0.135 0.057 **
Fair price importance −0.055 0.071

Sustainability importance 0.508 0.065 ***
Product lipstick d 0.060 0.065

Product nail polish d 0.110 0.070
Default at least sustainable e

−0.150 0.095
Default at most sustainable e 0.115 0.096

Continuum from most to least f 0.020 0.099
Constant 1 −0.033 0.371
Constant 2 0.263 0.372
Constant 3 1.129 0.381
Constant 4 1.561 0.385

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Default values: a low frequency of make-up wear, b age 55 years or over, c

low education, d product foundation, e no default indicated, f continuum from least to most sustainable. g Robust
standard errors based on respondent-clustered error terms.

6. Discussion

Our study has tested the effects of two nudges—presenting default choice options, and left-to-right
versus right-to-left presentation order of the choice options—on the choice of degree of make-up
product sustainability. Product sustainability was defined based on its global environmental, social,
and economic impact without providing information about its actual objective impact. The degree
of product sustainability varied from “least sustainable” to “most sustainable” on a 5-point scale.
The main result shows a significant effect of default choice options on sustainable consumer choice in
an online choice environment.

On average, the choice process with the default at the most sustainable choice option resulted
in choosing the most sustainable product more often than when the default was placed at the least
sustainable choice option. The sustainable product choice was about 8% more likely if the default
product was sustainable than if it was unsustainable. The effect of offering products without default
fell in between. Since the level of sustainability was correlated with the price level in our experiment,
the results suggest that consumers indeed were willing to pay more in order to buy more-than-average
sustainable products if the default was set at the most sustainable option, and they were less willing
to pay premium prices for more-than-average sustainable products if the default was set at the
least sustainable option. This result may be used to increase sustainable product choices in online
purchase environments by presenting the most sustainable product as the default choice. According to
Tversky and Kahneman [33], the effect occurs because a loss—considered as deviation from the default
option—has greater impact on preferences than a commensurate gain. Additionally, Frederiks et al. [36]
expected that in opting-out situations, consumers sooner choose the default option (compared to other
options), among other ways to influence green consumer choices. Our result is also in line with Van
Dam and De Jonge [35] who found that negative labeling of a non-green product had a different (larger)
effect on sustainable choices than positive labeling of a green product (favoring the green option).

Product providers could use our findings by offering choice frames and using defaults, as in
our experiment. Instead of using different choice frames, alternative ways of using defaults may be
used, such as, for example, presenting products in particular order (the first of which would act as
a default). Presentation order effects may have significant effects on consumer choice, as shown in
Joachims et al. [30].
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The current research did not show any significant effect regarding left-to-right versus right-to-left
presentation of choice options on the horizontal continuum, contradicting findings by Casasanto [40],
Romero and Biswas [31], and Spalek and Hammad [41]. We based our assumption of lower preference
for sustainable products than for regular products on the much larger sales volume for the latter.
This preference basis is qualitatively different than the sensory experience associated with healthy
and unhealthy products, used in Romero and Biswas [31]. As sensory experience is probably a more
intuitive preference basis than market information, it may explain why the left–right presentation
was successful in food but not in make-up choices. Furthermore, our choice continuum comprised a
range of choice options differing in both sustainability and price, which differs from the continuums of
desirability and health used in Romero and Biswas [31], who presented two different products (one
on the left side and one on the right side) from which subjects could choose, without corresponding
difference in price. We find that our more realistic lateral choice presentation, varying both sustainability
and price, did not influence consumer preferences for sustainable products.

Obviously, consumers who found the environment more important tended to choose more
sustainable make-up products, implicitly indicating that they were willing to pay a higher price.
Grob [62] argues that environmental behavior is mainly caused by personal philosophical values and
emotions. The current research agrees with this, although finding a low price important reduced the
level of sustainable product choices. Except for people who value sustainability more, higher education
also seems to be associated with more sustainable choices, whereas a lower price and higher frequency
of using make-up products was associated with less sustainable choices. It is recommended for
companies to approach their target groups taking these characteristics into account.

Since we focused exclusively on sustainable consumer choice as defined in the experiment,
our findings cannot be used to estimate carbon emission reductions of any other objective indicators
of environmental improvements associated with more sustainable product choice. Furthermore,
although our sample is not representative of the Dutch population, the variety in age and education is
large enough to draw tentative conclusions for Dutch women purchasing make-up products online.
However, the willingness to participate in our survey and unknown geographical location of the
participants are factors that should be taken into consideration in generalizing our results to the Dutch
population, apart from generalizing to other countries. In addition, our research is aimed at the
cosmetics industry, more specifically at women who wear make-up and are not necessarily applicable
to other industries. Although our research shows that about 14% of respondents buy their make-up
online, online purchases are following a trend of increasing volume and will become more relevant in
the future.
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