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Abstract

This study investigates the interaction between
different design elements in e-commerce to promote
green purchasing behavior. Specifically, we analyze
the reinforcing effect between an eco-rating label and
a sustainable sorting option. Furthermore, we study
whether sponsored articles positioned at the top of
product lists, counteract the effects of these design
elements. Finally, we examine the effectiveness of a
self-nudge that encourages consumers to sort for
green products as an ethical alternative to traditional
persuasive design elements. We conducted a survey-
based online experiment with 1096 participants to
assess the effects of the different design elements in
influencing green purchasing decisions. Our findings
reveal no reinforcing effect of a sustainable sorting
option, no opposing effect of the sponsored article
placement, and only a weak effect of the self-nudge.
Our study extends the literature on persuasive design
elements in e-commerce and guides e-commerce
providers on using them in their online stores.

Keywords: E-commerce, digital nudging, persuasive
design, sustainable consumption.

1. Introduction

In today’s online shopping environment, a wide
variety of user-interface design elements are used to
help consumers locate their desired products and guide
them through the purchase process. For example,
Amazon places certain products at the top of their
results page and highlights them with an “Amazon’s
Choice” label to reduce the information overload of
potential buyers and steer them to a purchase decision.
Various studies have shown that persuasive design
elements such as sorting options (Cai & Xu, 2008),
priming interventions (Dennis et al., 2020), or filtering
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mechanisms (Denizci Guillet et al.,, 2020) can
influence consumer behaviors. While some design
elements are explicitly designed to influence
consumer behaviors (e.g., displaying scarcity
messages), others influence consumer purchasing
decisions more subtly and are intended to assist the
customer in their product search (e.g., sorting
mechanism). On e-commerce sites, these design
elements typically co-exist. Understanding whether
and how these different persuasive design elements
influence each other in their effect on consumer
decisions can help e-commerce retailers optimize their
online stores.

While previous research has examined how
different persuasive design elements interact, studies
in this area have predominantly focused on design
elements with the same goal (e.g., Gottschewski,
2022; Ingendahl et al., 2021; Jesse et al., 2021). In
addition, they have neglected the more subtle design
elements, such as search features, that typically coexist
on an e-commerce site with design elements explicitly
designed to influence consumer behavior, such as
digital nudges. Thus, there is a lack of understanding
of how persuasive design elements with different goals
and persuasiveness levels interact.

Following the trend in research (Beermann et al.,
2022) and practice (Bauck, 2020) to encourage
consumers to buy more ecologically sustainable
products, our study aims to analyze how the effect of
an eco-rating label (i.e. digital salience nudge) can be
amplified by an environmentally sustainable sorting
option. In addition, we aspire to examine whether the
effect of these design elements aiming for greener
purchases (i.e., eco-rating label and sorting options)
can be attenuated by sponsored articles placed at the
top of a product list.

Because scholars have frequently criticized the
use of persuasive design elements, due to concerns
about manipulation and the potential threat to
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consumer autonomy (Bovens, 2009; Griine-Yanoff,
2012; Hanson & Kysar, 1999), self-nudging has been
proposed as an ethical alternative. Self-nudging aims
to empower consumers to make autonomous decisions
while concurrently enhancing their self-control
(Reijula & Hertwig, 2022). In contrast to the subtle
design interventions frequently used by e-commerce
providers, self-nudging transparently informs
consumers about the persuasive attempt and lets them
decide whether they want to make use of them.
Although existing research has indicated that self-
nudging is less effective than predetermined digital
nudges in guiding consumer behavior (Michels et al.,
2023), implementing self-nudges can still be sensible
for online retailers if they can affect consumers’
purchasing decisions and are viewed more favorably
by consumers than they might be with traditional
design options (Michels et al., 2022). Thus, we further
investigate the effectiveness of implementing
persuasive design elements with lower persuasive
power as self-nudges to promote the sale of green
products.

To attain these objectives, we conducted a survey-
based online experiment with 1096 participants. In the
experiment, participants were asked to buy a T-shirt in
an online fashion store. Participants were randomly
assigned to one of four treatment conditions. In these
conditions, we tested the interplay between an eco-
rating label and an eco-sorting option, the
countereffect of sponsored articles on these design
elements, and the effectiveness of a green self-nudge.
We analyzed the data using an ordered logistic
regression model. Our results provide several
contributions to research and practice. First, we extend
the literature on digital nudging by demonstrating that
a sustainable sorting option has no impact on the
effectiveness of a digital salience nudge (i.e., eco-
rating label). Furthermore, we show that the preset
placement of sponsored articles at the top of a product
list does not affect the effectiveness of a digital
salience nudge (i.e., eco-rating label) and a sustainable
sorting option to promote environmentally friendly
purchasing behaviors. In addition, we contribute to the
ethical discussion around digital nudging by providing
evidence that a self-nudge that encourages consumers
to sort for green products in combination with an eco-
rating label can have a weak positive effect on
consumers’ green purchasing behaviors.

2. Related Work

When shopping online, consumers are often
confronted with an abundance of different products
with varying attributes. Research has shown that
consumers who are confronted with too much

information and options can experience burdensome
cognitive costs and make decisions that harm their
welfare (Chernev et al., 2015; Jacoby et al., 1974;
Kuksov & Villas-Boas, 2010). This is particularly true
for consumers who do not have well-formed
preferences for a particular decision and encounter a
complex choice set and task (Chernev et al., 2015).
Individuals who are dealing with choice overload
typically rely on heuristics and mental shortcuts in
their decision-making process rather than analytically
evaluating all available options (Arnott & Gao, 2022;
Michels et al., 2022). In response to these cognitive
costs and the resulting heuristics, e-commerce
providers can employ various design elements to guide
consumer behavior.

One approach that is widely used among online
retailers is the use of digital nudging, which is defined
as “the use of user-interface design elements to guide
people’s behavior in digital choice environments”
(Weinmann et al., 2016, p. 1). It is based on the idea
of exploiting heuristics and biases in human decision-
making processes to steer individuals’ choices toward
predictable outcomes, without restricting their
freedom of choice or significantly changing their
economic incentives (Thaler & Sunstein, 2009).
Originally, nudging was intended to be used solely in
the interest of the individuals affected by the nudge or
for the benefit of society (Thaler & Sunstein, 2009).
However, in e-commerce, this is not always the
practice (Kollmer & Eckhardt, 2023; Weinmann et al.,
2016). Many stores are using digital nudging
interventions to increase their sales or conversions
(e.g., the default selection of additional product
insurance). In contrast, e-commerce providers also use
a range of digital nudges to enhance the customer
experience and help customers find the products for
which they are looking. For instance, following the
demand for more ethical goods and services, multiple
online retailers have introduced sustainable labeling
features (i.e., digital salience nudges) to simplify the
decision-making process for consumers and enable
them to make purchases that align with their
preferences (Bauck, 2020).

Already numerous researchers have investigated
the effectiveness of digital nudging in e-commerce to
influence consumer behavior (e.g., Berger et al., 2020;
Demarque et al., 2015; Dennis et al., 2020; Michels et
al., 2023). Although many of these studies have found
positive results for the effects of specific nudging
interventions, such as defaults, framing, or social
reference messages (Chang et al., 2015; Demarque et
al., 2015; Taube & Vetter, 2019), others observed no
effects for the same (Berger et al., 2020; Mirbabaie et
al., 2023). These contrary findings can be explained by
the fact that even for similar digital nudging types
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(e.g., framing), there are often differences in how they
are designed and which psychological mechanisms
(e.g., social norms) they target. Moreover, there is a
wide range of personal and contextual factors that can
influence whether a digital nudge is successful in
affecting behaviors. Concerning personal factors, past
work has demonstrated that when individuals’
preferences are not aligned with the nudging goal it
can be ineffective (Dewies et al., 2021; Mirbabaie et
al., 2023). Furthermore, the targeted behavior change
(altering, reinforcing, or forming behaviors) can play
a role in determining whether a digital nudge is
persuasive (Beermann et al., 2022). Concerning the
contextual elements, several researchers have pointed
out that it is important to consider which other design
elements are at play when analyzing the efficacy of a
digital nudge (Schiirmann et al., 2023; Sunstein,
2017). Past research on the combination of different
digital nudging interventions has found mixed results
regarding their effectiveness (Beermann et al., 2022).
Hence, future research is needed to better understand
which types of digital nudges can be successfully
combined, and how digital nudge interventions
interact with other persuasive design elements
typically present in an online store. Our study aims to
address this gap by analyzing how an eco-rating label
(i.e., a digital salience nudge) interacts with an eco-
sorting option.

Moreover, Sunstein (2017) emphasized that there
may be opposing nudges or other e-commerce design
elements that can counteract the effect of specific
digital nudges. In this sense, Schiirmann et al. (2023)
have shown that a digital simplification nudge in an
online store can exceed the effect of a digital social
norm nudge. Given that e-commerce providers often
use design elements that compete with their
sustainability-related features, our study aims to build
on these findings by investigating whether the use of
eco-labeling is countered by sponsored articles placed
at the top of a product ranking.

Many academics, politicians, and members of the
public have criticized the abuse of consumers’
cognitive limitations and biases through choice
interventions (e.g., Bovens, 2009; Griine-Yanoff,
2012; Hanson & Kysar, 1999). Critics have argued
that persuasive design strategies such as digital
nudging are usually performed in subtle ways that
undermine the autonomy of individuals. Furthermore,
they claim that those using such design patterns are
frequently not able or willing to act in the best interest
of the people being affected (De Ridder et al., 2022;
Kuyer & Gordijn, 2023). Addressing this critique,
scholars have proposed self-nudging as an ethical
alternative  to  traditional persuasive  design
interventions (Reijula & Hertwig, 2022). Self-nudging

allows consumers to self-select whether they want to
modify their choice architecture to potentially nudge
themselves to a particular choice. Thus, self-nudging
transparently informs consumers about the design
intervention and gives them full autonomy in their
decisions (Reijula & Hertwig, 2022). To investigate
whether implementing less persuasive design elements
(e.g., sorting option) as self-nudges can be effectively
combined with more persuasive design elements (e.g.,
digital salience nudge), we plan to analyze whether the
effect of an environmental label can be enhanced by
self-selected environmental sorting.

3. Hypothesis Development

3.1. On the Interplay between Eco-Labels and
Product Sorting

To inform consumers about the ecological
characteristics of a product, eco-labeling has been
widely established in e-commerce. Eco-labeling is
based on the idea of providing a visual cue to
consumers to draw their attention to the eco-friendly
attributes of a product (Pancer et al., 2017). Moreover,
it aims to simplify product information for consumers
and educate them about the environmental friendliness
of products, which is typically difficult for consumers
to assess when making a purchase (Sammer &
Wiistenhagen, 2006; Wojnarowska et al., 2021).
Different types of labeling methods have been
examined in research and practice to guide consumers’
choices. The two most common practices are to
provide a simple visual cue (e.g., the EU eco-label)
that highlights the ecological sustainability of a
product or to illustrate the sustainability of a product
via a visual scale rating (e.g., EU energy-label). While
a simple visual cue relies on salience effects to draw
consumers’ attention to a product’s environmental
attributes, a visual scale rating affords consumers the
ability to compare product attributes and helps them
reduce uncertainty in purchase decisions. Research on
salience effects suggests that when too much
information is available for decision-makers, they tend
to put more weight on the most salient attribute of the
decision in making their choice (Bordalo et al., 2012,
2022). Consequently, prior work has found that
ecological information labels can increase consumers’
purchase intention or selection of labeled products
(Pancer et al.,, 2017; Schiirmann et al., 2023).
However, whether an attribute appears to be salient for
an individual depends on the extent to which it stands
out compared with attributes of other options, the
degree to which it deviates from past experiences, and
the prominence with which it is presented (Bordalo et
al., 2022). As a result, several studies that
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implemented a simple visual cue as a design
intervention have found little or no effect on consumer
choice (e.g., Berger et al., 2020; Grunert et al., 2014).
To increase the contrast with other products and to
enable greater comparability, retailers now widely use
rating labels (e.g., Nutri-Score in grocery shopping or
EU energy labels for household appliances). Past
research suggests that such labels can reduce
complexity for consumers and successfully influence
them to make more sustainable choices (Bjerregaard
& Magller, 2019; De-loyde et al., 2022). However, eco-
labels are rarely used in isolation in online stores.
There are usually a number of other design elements
that can affect their impact. One such common design
element is sorting features.

Sorting features allow consumers to find products
with their preferred attributes (e.g., price or quality) at
the top of product lists. As such, sorting features play
a significant role in mitigating information overload
during online shopping by helping consumers in
several ways to reduce their cognitive costs when
making a purchase decision. First, position effects can
lead consumers to pay more attention to highly ranked
products in a product list (Lohse & Spiller, 1998).
Second, ordering the products according to certain
attributes allows consumers to process product
information more easily because relevant product
features can be compared more easily (Cai & Xu,
2008). Third, products displayed early in a list can
serve as a reference for evaluating other products (Cai
& Xu, 2008; Mantel & Kardes, 1999). Several studies
on anchoring effects have shown that an initial anchor
can influence consumers’ constructed preferences
(Adomavicius et al., 2013; Dennis et al., 2020). In line
with these theoretical considerations, previous studies
suggest that having a product or service highly ranked
on a list can play an important role in influencing
consumer decisions (Ghose et al., 2014; Kammerer &
Gerjets, 2014). Moreover, having the ability to sort
products in descending order based on specific
characteristics can increase sales for products with
these specific attributes (Cai & Xu, 2008).
Consequently, we propose that offering consumers the
possibility to sort products according to their
environmental sustainability rating enhances the effect
of displaying the rating itself. Hence, we hypothesize:

H1: Offering consumers the ability to sort
products in descending order according to an
environmental-sustainability rating in an online store
increases the sales of products with higher
environmental-sustainability ratings compared to an
online store with no sorting option.

3.2 On the Countereffect of Sponsored
Articles on Eco-Labelling

While we suggest that sorting effects may amplify
the impact of displaying environmental sustainability
ratings on a product page, we also maintain that they
could potentially undermine the intended goal of
encouraging consumers  to make  more
environmentally conscious decisions. Besides using
sorting and ranking features to enhance the customer
experience and help consumers fulfill their shopping
targets, online stores are also using them to serve their
short-term profit motives (Costello et al., 2022;
Kollmer & Eckhardt, 2023). For example, many e-
commerce retailers present sponsored articles at the
top of their product pages to promote their brands or
allow other companies to advertise their products to
generate additional revenue from selling the ads.
Building on the idea of position effects, previous
research has shown that advertisements positioned
higher in a list result in greater click-through rates
(Agarwal et al., 2011; Rutz et al., 2012). Although
researchers have demonstrated that these click-
through rates do not necessarily result in higher
conversation rates (Rutz et al., 2012), the attributes of
the products displayed can serve as an anchor for
comparison with other products presented lower in the
list (Chapman & Johnson, 1999). Contrary to the
sustainability sorting, the attributes of the sponsored
articles then serve as an anchor. Hence, we expect the
presentation of sponsored articles with a medium to
low environmental-sustainability rating at the top of a
product list can counteract the effects of eco-labels and
sorting based on them. Therefore, we hypothesize:

H2: Presenting consumers with sponsored
products at the top of a product page in an online store
decreases the sales of products with a higher
environmental-sustainability rating compared to in an
online store without a ranking of sponsored products
at the top.

3.3 Self-Nudging as an Alternative to
Traditional Persuasive Design Elements

Self-nudging allows consumers to make a
conscious decision about whether to use a digital
nudge (Michels et al., 2023). Previous work has
indicated that self-nudging can be less effective than
pre-set nudges because many people opt out of the
nudge (Diederich et al., 2022; Michels et al., 2023).
However, following the idea that self-nudging can
function as a precommitment strategy (Michels et al.,
2023; Schwartz et al., 2014), research has shown that
compared to a no-nudge decision setting, self-nudging
can help consumers whose preferences are aligned
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with the nudging objective to follow their goals
(Michels et al.,, 2022). In contrast to the optional
sorting option described in Section 3.1, self-nudging
in our study is implemented as an active-choice
question that requires consumers to choose whether
they want their products to be sorted in descending
order according to a sustainability rating or sorted
randomly. Combining self-nudging with eco-labeling,
we argue that it can help to increase the salience effect
of the eco-label rating. Moreover, we assume that
being actively asked about the ranking of products
more people will make use of the eco-sorting option
than in the optional sorting setting. As a result, more
people will be exposed to the position and anchor
effect. Hence, we hypothesize:

H3: Requiring consumers to self-select whether
products are sorted in descending order based on an
environmental sustainability rating in an online store
increases the sales of products with a higher
environmental sustainability rating compared to in an
online store with no sorting option.

4. Methodology

To test our hypotheses, we conducted a survey-
based online experiment. In the experiment,
participants were asked to buy a basic white T-shirt.
We have chosen the fashion industry as a study context
since the rapid consumption of ever-changing fashion
products significantly contributes to the acceleration
of environmental pollution (Mirbabaie et al., 2023).
Participants were randomly assigned to one of four
treatment conditions: (1) a control group that presents
the products with an eco-label in the form of a
sustainability rating, (2) a group with an ecological
sorting feature that allows consumers to sort products
according to their sustainability rating, (3) a group
with an ecological sorting feature but where sponsored
articles with a medium to low environmental-
sustainability rating are always placed at the top of the
product page, and (4) a group with a self-nudge, where
participants were asked before entering the online
shop if they “would like the shop search results to be
sorted by the sustainability of the products?”.
Participants in this group had the option of answering
“yes” or “no” to this question. Based on their decision,
the products were sorted accordingly. The four
experimental groups are illustrated in Figure 1.

The mock-up online fashion store was developed
and implemented as a web application. The web shop
displayed 15 different products with varying prices
and sustainability ratings. For each level of
sustainability rating (ranging from low to high from
one to five green leaves) three products with different
prices were available. Prices were provided in terms of

virtual dollars (VT-$). To create a realistic scenario,
we ensured that products with better sustainability
ratings had higher prices such that products with a one-
leaf rating ranged from VT-$15 to VT-$17 and
products with a five-leaf rating ranged from VT-$27
to VT-$29. Besides the price and sustainability rating,
the product name, the product description, a customer
rating, and a product picture were displayed to the
participants. To guarantee comparability among
products and to avoid bias toward specific brands or
styles, all products had the same customer ratings and
similar  aesthetics, descriptions, and names.
Participants were able to buy only one T-shirt.
Control group (1)

Naw Look
Basic Shor Sleeve T * LE 18,00 NIME =
Shirt Made of Coticn

Everyday
Unigex Cotton T-Shirt in L Fosog 27.00 NIMS »
White

sorry () Sorting option (2)
June
T-Shirt Made of Cotion * go999 29.00 NS "
T Man and Woman
Everyday
Unisex Cotton T-Shirt in * go999 27,00 NS L}
White

wo, ®  Sponsored articles (3)

Southwest
T-5eirt Regular Fit Coticn o oo e L

sponsored

o Ll

wo  (mea®  Self-nudging (4)

Junc,
70 Befoen we bagin.. -
fir l
Wiowdd you ke the shop search results to be sarted by sustainabiity of the products?

Yes

No
Everyday
Unisex Cotton T-Shirtin i sooee 27.00 NIMS "=
White.

Figure 1. Experimental Treatment Groups

Before entering the web shop, participants were
informed about the meaning of the eco-label (i.e.,
“Green leaves indicate how sustainably the T-shirt
was produced”). Furthermore, they were instructed
that they had VT-$30 available to purchase a T-shirt
and that all virtual money that they would not spend
would be paid out to them as additional compensation,
with VT-$1 being equivalent to £0.1. This was done to
ensure the ecological validity of our experiment.
Moreover, participants were briefed that based on the
T-shirt they chose, money would be donated to the
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philanthropic organization “The Conservation Fund”
(www.conservationfund.org). The donation was
dependent on the sustainability rating of the product,
where each green leaf corresponded to a donation of
£0.3. After selecting a product and completing the
purchase, participants were informed about their
compensation and the amount of the donation.
Previous research has shown, that persuasive design
interventions are ineffective or less effective when the
personal attitudes of the individuals being nudged are
not supportive of the target behavior (Mirbabaie et al.,
2023; Taube & Vetter, 2019). Therefore, we required
participants to complete a survey at the end of the
experiment to measure their consumption goals as a
control variable based on the quality (CMQ), value for
money (CMV), comfort (CMC), ethical (CME), and
social (CMS) acceptance dimensions of the consumer
motivation scale (Barbopoulos & Johansson, 2017).
To further assess consumers’ decisions for a specific
product, we asked participants the open-ended
question “Why [did you] choose the product [you]
have purchased”. All constructs were measured on a
7-point Likert scale, ranging from 1 (strongly
disagree) to 7 (strongly agree).

We collected data via the research recruitment
platform prolific (www.prolific.com). Prolific has
been adopted by many behavioral scholars and
research has shown that it allows the collection of
high-quality research data (Peer et al., 2017). Each
respondent received a monetary compensation of
£2.00 for their participation (regardless of the potential
bonus payment). Participants were required to be
United States residents to guarantee an appropriate
understanding of the English questionnaire. To ensure
the quality of responses, we included an attention-
check question at the beginning of the online
experiment. In total, 1198 participants took part in our
online experiments (301 participants in the control
group and 299 in each of the other groups). We
excluded 99 responses because their minimum
response time undercut half of the average 5%
trimmed completion time (Maniaci & Rogge, 2014).
In addition, three participants didn’t pass the attention
check question. Hence, we ended up with 282
participants for treatment group one, 275 participants
for treatment group two, 266 participants for treatment
group three, and 273 participants for treatment group
four. Overall, 554 respondents were female, and 542
were male. The average age of participants was 41 (SD
= 14.71 years). The average additional payout was
£0.85 (SD = £0.47), and the average donation to the
charity was £0.9 (SD = £0.46).

5. Results

For testing H1-H3, namely the relation between
the experimental conditions and the sustainability of
the chosen product, we applied an ordered logistic
regression with the sustainability of the chosen
product as the dependent variable (ordinal rating from
one to five) and the conditions as the independent
variable (McCullagh, 1980). Although the descriptive
statistics showed differences in the average
sustainability levels of the chosen products, the
regression showed no significant main effect (Model
1). The results are illustrated in Table 1.

Table 1. Results from ordered logistic regression
without control variables

DV = sustainability level of the chosen product

Coeff. Std. Error sig.
Cond. 2 0.024 0.150
Cond. 3 -0.011 0.151
Cond. 4 -0.160 0.153
N 1096
AIC 3458

##% < 0.01, ** p < 0.05, * p < 0.1

However, when descriptively analyzing the data
further, we found a rather high-rank correlation
between the sustainability of the chosen product and
the consumer motives (Rcme = 0.35 for ethical
consumer motivation and Remv = -0.13 for value for
money-related motivations). Thus, we repeated the
ordered logistic regression and additionally controlled
for value for money-related consumer motives and a
moderating effect of ethical consumer motivation
(Model 2). Both variables are dummy coded being 1
for respondents with an ethical/value for money-
related motive score greater than the median of all
participants. The results for Model 2 are shown in
Table 2.

Table 2. Results from ordered logistic regression
with control variables

DV = sustainability level of the chosen product
Coeff. Std. Error  sig.

Cond. 2 -0.260 0.219
Cond. 3 0.001 0.215
Cond. 4 -0.466 0.225 *
CME 0.870 0.217 Ak
Cond. 1 * CME 0.464 0.305
Cond. 2 * CME -0.038 0.306
Cond. 3 * CME 0.504 0.311
CMV -0.635 0.112 Ak
N 1096
AIC 3346

w4k p < 0.01, ** p < 0.05, *p<0.1
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Model 2 where we controlled for consumer
motives indicates that strong value for money-related
motives were significantly associated with less eco-
friendly decisions whereas strong ethical motivations
were associated with more environmentally
sustainable choices. When we adjusted for the
influence of motivations and socio-demographic
variables, we found a weak positive, but significant
effect of the self-nudge treatment, for participants with
low ethical motivation. For participants with high
ethical motivation, no significant effect was found.
Thus, our data showed weak indications for supporting
H3. However, we reject H1 and H2, based on our
results. Moreover, we found significant differences
between the women’s choice behavior regarding
sustainability (M = 3.25, SD = 1.51) and men's choice
behavior regarding sustainability (M = 2.77, SD =
1.57, W = 175810, p < .001). A one-way ANOVA
revealed a significant difference in age distribution
between treatments, F(3) = 15.72, p < 0.001. The
effect size, eta squared (1?), was 0.042, indicating a
small effect. In addition, age is not available for all
participants. These participants, however, seem to
have a strong effect, since removing those, e.g., from
model (2) changes significance levels. Thus, for now,
we refrain from including age. Its influence needs to
be investigated in further studies. Including gender in
model (2), slightly increases the p-value for the self-
nudge treatment from 0.039 to 0.054.

6. Discussion

6.1 Theoretical Contribution

The goal of our study was to analyze the interplay
between different design elements in e-commerce.
Overall, we found no indication that providing
consumers with a sorting option enhances the effect of
an eco-rating label (H1) In addition, we found no
influence of an opposing effect of sponsored articles
placed at the top of a product list (H2). Finally, we
found only a very weak indication that implementing
the sustainability sorting option as a self-nudge
increases the effect of the eco-rating label.

In terms of these effects, many participants in our
study did not use the optional sorting at all. Only
24.73% of participants in treatment group one used
sustainability sorting when completing their purchase.
Interestingly, this figure is almost similar to the
number of participants who used the sorting in
treatment group two (21.43%), where the sorting was
undermined by sponsored items placed at the top of
the product list. Hence, there is no indication that the
preset placement of sponsored products at the top of a
product list may have led participants not to use the

sorting option. In contrast, in the self-nudging
condition, 76.56% of participants used the sorting
option. This indicates that consumers are generally
willing to use a sustainable sorting option and that
requiring them to make an active choice about its
implementation increases its use. However, since the
sorting also had only a weak effect in treatment group
four, this suggests that the sorting of products in an
online store may not play any role in influencing
consumers’ purchasing decisions. These findings are
in line with previous research that has questioned the
impact of sorting on purchase behavior (Agarwal et
al., 2011; Ursu, 2018). These studies have shown, that
although rankings can influence consumers’ search
behavior (e.g., click-through rates), they do not
necessarily affect purchasing behaviors (Agarwal et
al.,, 2011; Ursu, 2018). As these results contradict
studies that have found an influence of sorting on
purchasing behavior (Cai & Xu, 2008), further
research is needed to analyze the extent and nature of
the impact of rankings in the context of consumer
decisions.

Our study contributes to the literature on digital
nudging in e-commerce by showing that the use of a
sorting option as well as an active-choice self-nudging
strategy does not enhance the effect of a simple
salience nudge. Although several studies have
combined different digital nudging interventions (e.g.,
Ingendahl et al., 2021; Mirbabaie et al., 2023), these
mostly ignored subtle persuasive design elements that
are typically used in an online store. Therefore, we
make a novel contribution by examining the interplay
between an eco-rating label and an eco-sorting option,
two features commonly used in e-commerce to
promote green purchasing. Furthermore, by examining
the outcomes of competing e-commerce design
elements, our study advances the literature on how
persuasive design elements with different goals that
are based on distinct mechanisms influence each other.
So far, a few researchers have addressed the question
of whether simultaneously applied persuasive design
elements can work against each other (Schiirmann et
al., 2023). Thus, our study provides an important
contribution, by showing that the strategic placement
of sponsored products at the top of the page does not
significantly detract from the salience effect of an
ecological rating label. Finally, we contribute to the
ethical discussion on persuasive design elements by
providing evidence that the implementation of subtle
persuasive design elements as a self-nudge has only a
weak effect on consumers’ purchasing behavior.
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6.2 Practical Implications

This research offers valuable practical
implications for managers of e-commerce platforms,
consumers, and society. With growing consumer
demand for sustainable products, numerous online
retailers, including Booking, Zalando, and Nordstrom,
have integrated options for consumers to look for
sustainable products. While these features may
enhance the shopping experience for environmentally
conscious consumers, consumers who have no
preference for ecological goods cannot be persuaded
by such design elements. Hence, many e-commerce
providers implement these features alongside other
persuasive design elements focused on nudging
individuals towards product attributes such as the price
or the rating of a product. Our findings suggest that
these design elements with competing goals do not
significantly detract from the sales of other products.
This indicates that it may be a successful strategy for
e-commerce providers to use multiple persuasive
design elements with different goals to reach
customers with different preferences. In addition, our
findings show that implementing subtle persuasive
design elements as self-nudges, which serve as an
ethical alternative to traditional persuasive design
elements, may lead to the purchase of more
environmentally sustainable products. Although we
found only a weak effect of self-nudging, it increases
consumers’ control over their purchase decisions and
can improve their shopping experience. Therefore,
online stores should consider using it more widely.
This will enable consumers to make more autonomous
decisions. For consumers, our study suggests that
while the combination of different design elements in
e-commerce can guide and inform, ultimately, their
personal values, preferences, and external influences
play a significant role in their decision-making
process. This shows that despite the variety of
persuasive design elements in e-commerce, consumers
retain significant control and autonomy over their
choices.

6.3 Limitations and Future Research

Although we contribute to the literature on
persuasive e-commerce design elements, our study is
subject to several limitations. First, we used an online
experiment to test our hypotheses. Accordingly, the
participants’ decisions had no real consequences.
Neither did they have to spend their own money nor
did they receive the product after the purchase. While
we aimed to make the scenario more realistic by
providing participants with a bonus payment for all the
money they did not spend and by donating to a non-

profit conservation organization, our fictional scenario
may have resulted in the participants making different
decisions than they would have in the real world.
Hence, future research could examine our hypotheses
in more practical settings such as field experiments.
Second, we used a crowdsourcing service to recruit
participants for our study. Using a crowdsourcing
service, the sample may not accurately reflect the
broader population of average online shoppers, which
could impact the generalizability of our findings.
Although we were able to recruit participants between
the ages of 18 and 81, and our sample was almost
balanced in terms of gender, future research should
consider recruiting participants through a field
experiment to increase the external validity of our
findings. Third, our study focused on eco-labels
(salience effects) and product rankings (position
effects) with rather subtle implementations of
persuasive design elements. To gain deeper insights
into the interplay of supporting and competing design
elements, future research could examine other design
interventions (e.g., norm messages, limited time
messages) drawing on different psychological
mechanisms (e.g., social norms, loss aversion) with
varying goals (e.g., pro-self, pro-social, pro-
persuader).  Fourth, concerning the subtle
manipulations used in our study, we note that
participants of our between-subject design study may
not have been fully aware of the persuasive attempts
of the fictional online retailer. Accordingly, future
research could examine more closely how participants
engage with the e-commerce site and analyze
consumers’ interactions with different design elements
of the online store (e.g., analyzing scroll depth or
click-through rates). Examining our open-ended
question, our data has shown that a large proportion of
consumers have made a trade-off in their decision to
select a T-shirt (e.g., “I chose it because it had a high
leaves rating, while also being a few dollars cheaper
than a few of its competitors.”). Following these
findings, we suggest that the use of an eco-rating label
is more likely to lead consumers to make a trade-off
decision compared to a simple visual label. Future
research should investigate this in more detail since
this could mean that a rating label does not necessarily
influence consumers to buy the most sustainable
product.
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