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Abstract

Purpose – This study investigates the potential of two different digital in-store technologies and
advertisement message framings according to the construal-level theory for increasing sustainable
consumption. This paper aims to provide managerial implications for the promotion of sustainable products
at the point of sale as well as to theoretically contribute by integrating the literature streams of perceptual
research, point-of-sale marketing and construal-level theory.
Design/methodology/approach –The authors tested their hypotheses in a two-week field experiment with
a 2 (product label: organic vs local) 3 2 (message framing: high vs low construal level) 3 2 (presentation
technology: digital signage vs augmented reality) between-subjects factorial design. The study was conducted
in two grocery stores of different sizes using milk as a test product. Purchase data, as well as attention data
gathered by facial recognition software, were analyzed.
Findings – Even though the magic mirror augmented reality application attracted significantly more
attention, it did not significantly boost sales compared to the digital signage technology. In the larger
store, the sales of the advertised sustainable products were significantly higher in both technology
conditions than in the control condition without advertisement. If consumers pay enough attention to the
promotion, results indicate that using messages with a concrete low-level construal is more useful for
organic goods.
Originality/value – This study is the first investigating a combination of in-store technology and construal-
level message framing for the promotion of sustainable products. It extends the retailing literature by
proposing a two-step approach on how to use in-store technology effectively: (1) gaining attention and (2)
matching messages to existing cognitions.

Keywords Digital signage, Augmented reality, Sustainable consumption, Construal-level theory, Sustainable

food, Point-of-sale marketing

Paper type Research paper

1. Introduction
Currently, humanity is facing greater environmental challenges than ever before, andmost of
them are man-made. For example, private household consumption patterns are estimated to
be responsible for up to 60% of the world’s greenhouse gas emissions (Ivanova et al., 2016).
Above others, food production is accountable for a lion’s share of these emissions (Scialabba
and M€uller-Lindenlauf, 2010). Shifting consumer choice toward more sustainable products
could therefore help to substantially mitigate climate change and assure a more sustainable
economy (Vandenbergh et al., 2011). However, sustainable products remain niche products
with market shares below 10% (Carrington et al., 2014; Vermeir and Verbeke, 2006; Young
et al., 2009). This also causes sales losses for retailers who could benefit from the significantly
higher margins of sustainable products (Pelsmacker et al., 2005). Therefore, promoting
sustainable consumption is highly important for both environmentalists and the retail
industry.

While it may seem easiest to encourage sustainable consumption through short-term price
promotions, in the long run, this is no viable strategy to promote a greener economy. Such
promotions may cause sales peaks but no long-term behavioral changes among consumers
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(Pauwels et al., 2002) or even negative effects on purchase intentions due to consumers’
association of price with quality (Ngobo, 2011). Rather, it must be the goal of sustainability
marketing to persuade consumers and engage them in more sustainable behavior. Retailers
and researchers have put much emphasis on examining whether advertisement messages at
the point of sale (POS) can activate environmentally friendly values and attitudes of
consumers and thereby lead to more sustainable purchasing decisions (e.g. Cho et al., 2018;
Frank and Brock, 2018). Nevertheless, the hoped-for success often failed to materialize
(Andorfer and Liebe, 2015) or can even be negative for some product categories (Daunfeldt
and Rudholm, 2014). Currently, retail managers and researchers therefore turn to new digital
in-store technologies as a novel opportunity to involve consumers (see, e.g. Dennis et al., 2012;
Grewal et al., 2017). Technological solutions are becoming more sophisticated and diverse
while the necessary hardware gets cheaper (Hagberg et al., 2016; Javornik, 2016b), but their
impact on consumers has hardly been scientifically investigated so far. In particular, their
potential to increase sustainable consumption was mainly neglected. According to first
studies, in-store technologies such as augmented reality (AR) displays might be able to
address consumers both emotionally and intellectually (Dennis et al., 2014; Javornik, 2016a),
so research should more deeply investigate the technology’s potential to promote sustainable
products.

Perception research shows that stimuli first have to pass a selective attention filter before
they might be processed (Broadbent, 1958). Therefore, we propose a two-step approach: we
argue that in-store technologies may be able to pass this first filter by providing novel,
interactive and nonstatic stimuli that increase customers’ arousal and improve their shopping
experience (Helmefalk and Berndt, 2018; Lecointre-Erickson et al., 2018). In a second step, the
information provided via the technologies has to emotionally and intellectually engage the
customer; otherwise, it may only have a limited impact on behavior (Eagly and Chaiken, 1993;
Hagberg et al., 2016; Willems et al., 2017). Previous research suggests that consumers’
attitudes toward an object become more positive when the presented information is easy to
process and its meaning is easy to grasp (Lee and Labroo, 2004). To design such information
differentiated insights on how sustainable products are understood and processed by
consumers are needed, also taking into account potential differences between sustainability
attributes such as organic versus locally produced goods. The construal-level theory (CLT) of
psychological distance (Trope and Liberman, 2010; Trope et al., 2007) has already been
applied in this context to explain why some advertisements for sustainable products lead to
more positive reactions among consumers than others (e.g. Reczek et al., 2018). Nevertheless,
so far only purchase intentions, but no real consumer behaviors were investigated and no
digital in-store technologies have been used (Cho et al., 2018; Reczek et al., 2018). Furthermore,
previous studies did not distinguish between different types of sustainable food products.We
aim to close these gaps by reasoning why different message framings may be more or less
effective in promoting sales for organic versus locally produced food due to their fit to
existing cognitive structures.

The results of a field experiment studying actual consumer data presented in this paper
open up insights for marketers and retailers on how to promote sustainable products at the
POS. To do so, research on POS marketing applying new technologies and consumer
psychology research based on the CLT are integrated and contribute to a better
understanding of purchase decisions. We analyze and compare the effects of two different
message framings presented via two in-store technologies, namely digital signage (DS) and a
magic mirror AR application, on two different outcome variables – the level of consumers’
attention (attention filter) and real purchase data (activation of consumers). Thereby, this
study contributes not only to sustainability marketing research but also to literature on POS
marketing by being one of the first empirical papers investigating the effectivity of screen-
based in-store technologies. This paper is organized into five sections: First, we describe the
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theoretical background and derive hypotheses from existing literature. Then, the
methodology as well as the results of the field experiment are explained. In the end, the
scientific and managerial implications of the results are discussed before addressing
limitations and future research.

2. Theoretical background and hypotheses
2.1 Digital in-store technologies: digital signage and augmented reality
Innovative in-store technologies such as DS or interactive AR applications open up new
opportunities to enhance consumers’ experience at the POS (Hagberg et al., 2016). Drawing on
perception research, they should be able to attract consumers’ attention “bottom-up” by
bringing in new, nonstatic and partially interactive stimuli into a familiar retail environment
(Broadbent, 1958; Grewal et al., 2017; Itti, 2005). This should enable the information presented
via the respective technology to engage and activate consumers. However, scientific proof for
the actual effectiveness of such digital promotion tools is rare (Burke, 2009; Willems et al.,
2017) and partly contradictory.While some studies find digital technologies to be an excellent
opportunity for the retail industry (Lecointre-Erickson et al., 2018), others assume that
consumers completely ignore screens at the POS – the so-called phenomenon of “display
blindness” (Memarovic et al., 2007). The present study aims to counteract this confusion and
gain new insights into the potential of innovative in-store technologies to engage consumers
in more sustainable behavior. It takes a closer look at the effects of advertisements via DS/
magic mirror AR applications on consumers’ attention as well as the actual sales of
sustainable products. In line with the rare existing studies on the effects of new digital
technologies showing that they can attract customers’ awareness and enhance their retail
experience (Dennis et al., 2014; Javornik, 2016a), we propose that they should be able to trigger
sales for the advertised sustainable products.

H1. Advertising via digital in-store technologies increases the sales of sustainable
products.

The technologies selected in this paper, namely noninteractive DS and magic mirror AR, are
both evaluated as promising tools to apply in retail environments (Javornik, 2016b). However,
there is a remarkable difference between the two technologies: the possibility for customers to
interact with digital signs. Noninteractive DS is the “digital advancement” of classic posters
allowing retailers more flexibility. It represents a development of classic posters by
displaying dynamic content such as videos (Want and Schilit, 2012), which are suggested to
catch more attention than static content such as text or still images (see, e.g. Huang et al.,
2008). Nevertheless, first empirical studies (e.g. Ervasti et al., 2015) were not able to detect a
significant difference between the effect of static versus nonstatic content; hence, effects are
largely comparable to classic posters. The second technology, magic mirror AR, represents
an opportunity for consumer engagement by allowing consumers to interact with the
technology. How this affects consumer behavior has so far hardly been investigated and
extant research is mainly conceptual (e.g. Boardman et al., 2020) or only based on consumer
reports (e.g. Poushneh, 2018), so further research is needed. Magic mirror applications
showing consumers an augmented image of themselves might be particularly promising to
attract customers’ attention as the own face is detected significantly quicker among
distractions than other faces (Tong and Nakayama, 1999). Devue et al. (2009) further found
that peoples’ attention is captivated longer by their faces or familiar faces, so a reflection of
themselves seems to be a very attention-grabbing stimulus.

Furthermore, seeing oneself may also lead to a higher salience of social norms and thus to
norm-conforming behavior according to the theory of objective self-awareness (Duval and
Wicklund, 1972). The theory states that looking at one’s own person in a (digital) mirror
induces self-focused attention. This self-awareness triggers self-control with regard to social
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norms (Silvia and Phillips, 2013) and can lead to the own behavior being more in line with the
perceived expectation of others (Duval and Wicklund, 1972; Geller and Shaver, 1976).
Assuming that “buying green” is a social norm nowadays (White et al., 2019), magic mirror
AR applications should increase not only customers’ attention but also their sustainable
purchases. So although we assume that both magic mirrors and noninteractive DS can draw
consumers’ attention to a product and thus promote its sales, magic mirrors are probably
more effective in doing so.

H2a. The presentation of an advertising message via a magic mirror AR application
gathers more attention than a presentation via DS.

H2b. The presentation of an advertising message via a magic mirror AR application is
more effective to promote sustainable purchases than the presentation via DS.

2.2 Construal-level theory and message framing
Transforming the increased attention gained by new technologies into more sales of
sustainable products requires communicating the right messages via those technologies.
Research on information processing shows that the human brain processes information
matching existing cognitions faster and easier (Lee and Labroo, 2004). This so-called process
fluency stimulates a positive feeling, which can, in turn, lead to more positive attitudes
toward advertisements and higher buying intentions (Storme et al., 2015).

Former research has applied this effect to create effective advertising messages for
sustainable products referring to the CLT of psychological distance (Trope and Liberman,
2010; Trope et al., 2007). This theory has already been proven to be a suitable theoretical basis
for researching sustainable consumption (Chang et al., 2015; Ramirez et al., 2015; Reczek et al.,
2018) and may be able to map existing cognitive structures. Thereby, it provides a basis to
design “matching” advertisements.

According to the CLT, objects are represented in humanminds on differentmental levels –
so-called construal levels – depending on their psychological distance. This distance is a
subjective experience that something is close to or far away from the self, here and now
(Trope and Liberman, 2010) and can be triggered through four different distance dimensions:
(1) spatial, that is, how far away is something? (2) temporal, that is, is it happening now or in
the future? (3) social, that is, does it concern myself or strangers? and (4) hypothetical distance,
that is, how likely is something to happen? (Liberman et al., 2007) All dimensions have similar
effects on how objects are represented in human brains: psychologically near (i.e. temporally,
socially or spatially close) objects are mentally construed on a low-construal level, that is,
their mental representation rather focuses on details, whereas psychologically distant (i.e.
temporally, socially or spatially remote) objects are thought of in a high construal level, that
is, in high-level and abstract terms (Trope and Liberman, 2010).

Various studies show that messages matching the construal level an object category is
associated with – that is, matching existing cognitions – can have positive effects on
consumers’ (buying) behavior (Chang et al., 2015; Lucke and Koenigstorfer, 2018; Ramirez
et al., 2015; Trope et al., 2007). There are different ways to manipulate the construal level of a
message. Chang et al. (2015) and White et al. (2011) both manipulated the perceived temporal
distance in messages mentioning either a near time (this year, today) or a remote time (each
year in the future, tomorrow). Reczek et al. (2018), in turn, use a concrete versus abstract
framing strategy: they advertised a car tire either with a very general description only calling
it “environmentally friendly” or with a detailed description listing specifics about the tires’
carbon footprint and impact on global warming. The positive effects of “construal-matching”
of the message and existing product associations raise the question: Which construal level is
congruent with sustainable products?
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According to prior research, sustainability as a concept aswell as sustainable products are
perceived as psychologically more distant than conventional goods and are therefore
represented on a high construal level in consumers’minds (Griffioen et al., 2016; Reczek et al.,
2018). This results from the fact that the benefits for the environment appear rather abstract
and future-oriented (Griffioen et al., 2016; van Dam and van Trijp, 2011). Consumers cannot
directly experience the positive effects that sustainable goods might potentially have in the
future for the environment. Reczek et al. (2018) confirm that messages designed on a high
construal level using rather abstract and distal terms are more effective in increasing
purchase intentions for sustainable car tires than concrete, low-construal messages.

Nevertheless, research on CLT and sustainability is relatively rare and has never
distinguished between different sustainable product categories, but treated sustainability as
a uniform attribute (Chang et al., 2015; Lucke and Koenigstorfer, 2018; Reczek et al., 2018).
However, in the context of sustainable food choices, consumers often face the decision
between different kinds of sustainable products – for example, organic and locally produced
food. Although both product types may be classified as “sustainable,” they differ largely in
their attributes, argumentation (van Herpen et al., 2012) and probably also in their perceived
psychological distances.While organic food products are presumablymainly associatedwith
an overall benefit for climate, environment or society, locally produced goods include a
promise to strengthen the economy in the direct surrounding of the buyer and to be “fresher”
(Roininen et al., 2006). So, associations with locally produced food may be rather
psychologically close, and the products therefore depicted on a low construal level. Hence,
wemake the novel prediction that theremight be an interaction effect with low-level construal
messages being more effective for local food and high-level construal messages boosting
sales for organic food.

H3a. High-construal advertising messages are more effective in increasing the sales of
organic products than low-construal messages.

H3b. Low-construal advertising messages are more effective in increasing the sales of
locally produced goods than high-construal messages.

With the integration of POS technology research and CLT message design research, we
propose a multi-level process of how advertisements at the POS may increase purchases of
sustainable food products. First, we compare the effectiveness of static DS and an interactive
AR application to generate attention and increase sales. Second, we test different messages
based on the idea that customers’ associations with organic food arematching high-construal
ads while associations with locally produced food match low-construal-level ads. The
theoretical assumptions of this paper and the proposed hypotheses are graphically
summarized in Figure 1.

Figure 1.
Proposed two-step
process model and

hypotheses
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3. Research methodology
To test the stated hypotheses, a two-week field experiment was conducted with a 2 (product
label: organic vs local)3 2 (message framing: high vs low construal level)3 2 (presentation
technology: DS vsmagic mirror AR) design in cooperation with a German retailer and a start-
up providing the in-store technology solutions.

3.1 Product selection
Products from the same category were compared, namely organic versus locally produced
milk. This product category was selected since milk is one of themost frequently bought food
products, so changes in consumer behavior could have a comparatively large positive impact
on the environment. Consumers do not have strong brand preferences for milk as a low-
involvement product (Thøgersen et al., 2012), so stimulating behavioral change should be
easier. Furthermore, prior research suggests that sustainable advertisements might be
especially promising for low-involvement, virtue products such as milk (van Doorn and
Verhoef, 2011; Thøgersen et al., 2012). Lastly, it was possible to select organic and local
brands in themilk category, whichwere similarly established in the test region and, therefore,
comparable.

3.2 Message design and pretest
Four sets of four short advertisementmessageswere designed (organic vs local3 high vs low
construal) for presentation on the digital screens. The 16 messages were designed according
to the CLT and in reference to recent studies (e.g. Tangari et al., 2015; Willems et al., 2017).
Both distance dimensions and the degree of abstraction were manipulated to assure a clear
difference between the messages. High-construal messages were all formulated holistically
(i.e. abstract) and half of the slogans emphasized a future focus (i.e. high temporal construal,
e.g. “think about the future”, “do something good in the long run”), while the other half
focused on collective benefits (i.e. high social construal, e.g. “because we take the
responsibility for the environment!”). Low-construal messages addressed the consumer at
a temporally/socially closer level, focusing on immediate or personal benefits and were
formulated using concrete wording, for example, “because it contains 60% more healthy
omega-3 fatty acids than conventional milk.” The slogans were designed as similar as
possible in all four conditions, only varying in relevant keywords. A pretest with 41 student
participants was conducted to assess credibility and comprehensibility of the slogans and to
check whether the manipulation was successful. The participants were randomly assigned to
one of the four conditions (organic vs local3 high vs low CL) and asked to rate all slogans for
that condition regarding credibility and comprehensibility (seven-point semantic
differentials ranging from 1 5 “not credible/comprehensible at all” to 7 5 “absolutely
credible/comprehensible”). Unifactorial ANOVAs confirmed that the conditions did not differ
in credibility or comprehensibility [overall credibility:MOrganicLow5 4.34,MOrganicHigh5 4.18,
MLocalLow 5 4.10, MLocalHigh 5 3.98, F(40) 5 0.958, p > 0.05); overall comprehensibility:
MOrganicLow 5 5.50, MOrganicHigh 5 5.48, MLocalLow 5 5.75, MLocalHigh 5 5.43, F(40) 5 0.965,
p > 0.05]. Afterward, participants were asked to rate the manipulated dimensions of
psychological distance for each slogan (seven-point semantic differentials; social distance:
1 5 “benefit for myself”, 7 5 “benefit for others/the society” or temporal distance:
1 5 “immediate benefit”, 7 5 “benefit in the future”) and the overall concreteness/
abstractness of the messages (15 “very concrete”, 75 “very abstract”). The manipulation of
the distance dimensions as well as abstractness between high- and low-construal messages
was proven successful across all four slogans within independent samples t-tests [social/
temporal distance: MLow 5 2.36, MHigh 5 5.44, t(39) 5 �20.64, p < 0.001; abstractness:
MLow 5 3.16, MHigh 5 4.96, t(39) 5 �12.49, p < 0.001].
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The stimuli were presented on digital screens provided by the cooperating technology
start-up. In the DS version, speech bubbles containing the tested slogans appeared above the
image of a model and changed every 3 s. In the magic mirror version, the customer saw
himself/herself on the screenwhile the sloganswere shown in speech bubbles around him/her
and altered every 3 s. In the bottom part of the screen, a packshot of the advertised product
was shown aswell as the actual price (organic:V1.09, local:V1.29). Although the organicmilk
was slightly cheaper (≈16%) than the locally produced milk, the data show that customers
still prefer the local milk brand (see section 4.1 and Appendix).

3.3 Experimental setting
Two grocery stores from the same German retailer were selected to position the advertising
screens showing the slogans for two weeks.We conducted the study in two separate stores to
increase the amount of comparable data gained during the experimentation weeks.
Furthermore, two stores with a considerably different size and location were selected to be
able to investigate potential interaction effects of the POS technologies and those factors. The
first store was located in the downtown area and was noticeably smaller than the second one.
According to our cooperating retailer, customers made smaller, immediate purchases in the
downtown store (e.g. bought lunch in their lunch break), while the other store was located
more remote and rather used for weekly grocery shopping. We suspected that people in the
smaller downtown store experiencemore time pressure during shopping, are less open to new
technologies at the POS and therefore less likely to be influenced by the advertisements (see
Roggeveen et al., 2016). A balanced display rotation was created to link the purchase data
provided by the retailer with the respective experimental condition. Each of the four
conditions (organic vs local3 high- vs low-construal-level messages) was presented equally
alongwith each technical condition and in each store. To achieve this, the displayed condition
changed once a day, so a condition was active for a time slot of 6 h before the next condition
was activated. We paused the screens for 1 h between the conditions every day to assure a
clear separation of effects. In total, we gathered data for 24 time slots per store (two time slots
per day 3 six days per week 3 two weeks).

3.4 Dependent variables
The number of sustainable milk purchases as well as the amount of milk purchased in the
different experimental conditions was provided by the retailer and compared to each other as
well as to a reference period (two weeks without promotion). Furthermore, visual attention
data was collected by a facial recognition software integrated into the screens. The software
captured howmany people looked at the advertisement screen and how long they looked at it
on average for each time slot. The facial recognition software classified customers into four
different age groups (infant, young, middle or elder) and sorted by gender. Due to the data
aggregation to time slot level, no conclusions regarding single customers were possible.
Moreover, customers’ anonymity was ensured as the video material of the customers was not
saved by the screen.

4. Data analysis and results
4.1 Descriptive results and preparation of data analysis
In sum, 754 customers purchased milk in the large store during the two-week experimental
period. Out of these purchases, customers chose 40 times the organic milk brand and 113
times the local milk brand (see Appendix). In the smaller store, 284 milk purchases were
registered in the same time period, including 32 organic purchases and 40 local milk
purchases. On average, customers spent 15–16V per purchase (larger store:V15.93, smaller
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store:V15.41) and bought 10–11 different items (larger store: 11.2, smaller store: 10.1). While
the purchase value differed not significantly in both stores (t(3,112) 5 0.80, p > 0.1), the
difference between the number of purchased items was highly significant
(t(3,112) 5 3.33, p < 0.001).

To test the experimental effects, we only included purchases from the time slots in which
the respective organic/local brand was advertised. Furthermore, as prices for different
product variants slightly differ (organic/local milk with lower fat content is 4/10 cent
cheaper), we only included purchases of the advertised product variant. Therefore, the final
sample consisted of 122 purchases in total and 136 packages of organic or locally produced
milk, respectively. Table 1 gives an overview of the outcome variables used for the statistical
analyses of the purchases aggregated by time slot, namely the number of organic/local
packages bought (PO, PL) and the number of customers buying organic/local (CO, CL).

Furthermore, the facial recognition software registered 5,218 customers andwas also used
to analyze the sociodemographic structure of shoppers visiting the store during the
experimental weeks in terms of age and gender. As can be seen in Table 2, the people looking
at the screens were dominantly male (AR: 68% men, DS: 62% men) and either younger or
middle-aged (AR: 48% young, 44%middle-aged; DS: 46% young, 48%middle-aged). Hence,
the distribution across gender and age groups was comparable for both technological
conditions. A Kruskal–Wallis test of the attention data revealed that the numbers of men and
women looking at the screen and the age of the customers did not differ significantly between
the four message conditions (all p > 0.05), so we assume that the display rotation plan was
successful and there were no biases due to the customer mix.

4.2 Results regarding in-store technologies
To test H1, the purchase data collected during the two experimental weeks was contrasted to
the comparative data from two control weeks. Since these variables are not normally
distributed (Kolmogorov–Smirnov test was highly significant for all variables, p< 0.001), we
used nonparametrical Mann–Whitney U tests. When pooling the purchase data of both
grocery stores, there existed no significant difference for any of the four outcome variables.
Hence, overall, consumers did not buy significantly more organic or locally produced milk in
the experimental conditions than without the advertisement. Nevertheless, some significant
effects become visible when analyzing the two stores separately. In the larger store,
significantlymore packages of organicmilkwere bought during the experimental weeks than
during the comparative weeks (UPO 5 186.500, p < 0.05) and marginally significant more
customers bought organic milk (UCO 5 204.000, p < 0.1; see Figure 2). Furthermore,
significantly more packages of local milk were bought during the experimental weeks
(UPL5 195.000, p< 0.05) by significantly more customers (UCO5 193.500, p< 0.05). So, there
is evidence for H1 for one of the two stores for both organic and local milk.

As a next step, we analyzed if magic mirror AR technology is more effective regarding
generating attention (H2a) and promoting sales (H2b) compared to DS, usingMann–Whitney

Organic milk Locally produced milk

Number of packages bought per
time slot*

PO (Mean: 1.31; SD: 1.52; Min: 0;
Max: 6)

PL (Mean: 2.10 SD: 2.43; Min: 0;
Max: 12)

Number of customers buying per
time slot

CO (Mean: 0.92; SD: 1.11; Min: 0;
Max: 6)

CL (Mean: 1.63; SD: 1.91; Min: 0;
Max: 10)

Note(s): *Purchases of more than eight packages by one customer were excluded for further analyses since
those purchases are outliers that disproportionally increase the purchase amount per time slot

Table 1.
Descriptive statistics of
outcome variables used
for further analyses of
purchase data
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U tests for the nonnormally distributed number of customers looking at the screen and t-tests
for the normally distributed time spent by customers looking at the screen (see Tables 2
and 3).

Across all customer groups, we found that significantly more participants looked at the
screen when an AR advertisement was active compared to time slots when a DS
advertisement was shown (see Table 2). Only for older customers there was no significant
difference, which might be caused by the small overall number of older customers. People
spent on average 2.12 s in front of the screens (SD: 0.44, Min: 1.40, Max: 3.17). Independent
sample t-tests revealed that all customer groups – except the elder ones – spent significantly
more time in front of the screens when an AR advertisement was active than when a DS
advertisement was active (see Table 3). Therefore, H2a is widely supported by the data.

Using Mann–Whitney U tests, it was investigated whether there were significant
differences between the amounts of milk bought or the number of customers in the AR versus
the DS conditions. However, neither for organic milk (MPO-AR 5 0.92, MPO-DS 5 1.71,
UPO 5 70.500, p 5 0.927; MCO-AR 5 0.63, MCO-DS 5 1.21, UCO 5 67.500, p 5 0.772) nor for
locally producedmilk (MPL-AR5 2.58,MPL-DS5 1.63,UPL5 68.000, p5 0.813;MCL-AR5 2.08,
MCL-DS 5 1.17, UCL 5 65.000, p 5 0.676) there were any significant differences. Despite the
“attention-boosting” effect of the AR technology, the two technologies had similar effects on
the purchase behavior of the customers. Hence, H2b was not supported by the data.

4.3 Results regarding the message framing
To test the hypotheses H3a and H3b, it was analyzed if a specific advertisement (high vs low
construal) is more effective for a certain sustainable product type (local vs organic) using
Mann–WhitneyU tests. Descriptively, we see an interaction effect (see Figure 3): purchases of
local milk increase in the condition of high-construal advertisements, while purchases of
organic milk increase when low-construal messages are shown. Thus, the direction of the
interaction effect is against our original hypotheses. However, these differences were
statistically mostly insignificant: we found amarginally significant difference for the amount
of purchased organic milk (UPO 5 39.500, p < 0.1), while the number of customers buying
organic milk differed not significantly (UCO 5 48.000, p5 0.178). For locally produced milk,
neither the amount (UPL 5 48.000, p 5 0.178) nor the number of customers differed
significantly (UCL 5 51.500, p 5 0.242).

Figure 2.
Mean differences (and
SD) between the sales
of organic/local milk
per time slot in the
control weeks versus
experimentation weeks
in the large store
(store 1)
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As further investigations showed, themarginally significant effect on organicmilk purchases
is mainly evident in the AR time slots. In the AR condition, low-construal messages
significantly increased organic milk purchases compared to high-construal messages
(UPO 5 3.000, p < 0.05; UCO 5 5.000, p < 0.5; see Figure 4), but not in the DS condition
(MPO-LCL5 1.44,MPO-HCL5 0.89,UPO5 16.500, p5 0.818;MCO-LCL5 0.89,MCO-HCL5 0.78;
UCO5 17.500, p5 0.937). For local milk, still none of the differences is significant, even when
AR and DS are analyzed separately.

Therefore, hypotheses H3a and H3b cannot be confirmed. Differently than expected, not
high but low-construal-level messages work better to promote purchases of organic milk.
Interestingly, we did not find such an advantage for locally produced milk – here, data
suggests at least descriptively that high-construal messages are more effective. Thus, the
general idea of an interaction effect, that is, that different construal levels need to be activated
for different product types, seems to be supported by the data. This indicates that none of

Figure 3.
Mean differences (and
SD) between the sales
of organic/local milk
per time slot when low-
versus high-construal-
level messages were
presented

Figure 4.
Mean differences (and
SD) between the sales
of organic/local milk
when low- versus high-
construal-level
messages were
presented via magic
mirror augmented
reality
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both message framing strategies is generally more successful than the other; instead, both
strategies (messages on high and low construal level) seem to be successful, but each for
different sustainable product type. However, these results should be considered with caution
since we only found significant results for organic milk in the AR condition.

5. Discussion and implications
Within the present study, we investigate a two-step approach to increase sustainable
consumption combining POS technology research and consumer psychology, namely: (1)
gaining attention through POS technologies; (2) making best use of increased attention by
messages matching existing cognitions. Conducting a two-week in-store experiment, we first
analyze the potential of two different in-store technologies to raise consumers’ attention to
green advertisements. We confirm our hypothesis that consumers’ attention for
advertisements can be increased by the use of magic mirror AR applications compared to
noninteractive DS. Further, advertising via both technologies increases the sales of the
advertised products in one of the two investigated stores. Second, we assumed that the
framing of the advertisement messages influences the advertising effectiveness if consumers
pay enough attention to the presented message. In line with this assumption, we find a
significant increase in sales figures of organic milk when concretely framed, low-construal
advertisements are presented via the magic mirror AR application. We take these results as
an indication that the proposed two-step approach can be used as a framework for future
research as well as advertising practice.

5.1 Discussion of the effects of digital in-store technologies
Based on perceptual research, we propose that consumers’ attentionmust first be attracted to
engage and activate them with targeted messages. For this purpose, magic mirror AR
applications can serve as a particularly innovative tool at the POS. In contrast, noninteractive
DS is based on the same display principles as classical posters and relatively common in retail
environments. We observe that in almost all customer groups, twice as many people spent
about 1 s more time in front of the magic mirror screens compared to the noninteractive DS.
This attention boost confirms the findings of previous research suggesting that one’s own
reflection can draw the visual attention of consumers (Tong and Nakayama, 1999; Devue
et al., 2009). Furthermore, we quantify this attention boost effect in a realistic retail setting: the
magic mirror attracts 102%more customers and increases their attention span by more than
37% compared to the noninteractive DS. Consequently, marketers should shift their budgets
toward more interactive digital promotion tools to benefit from greater attention. Further, we
recommend assessing the success of POS promotions also in terms of brand and product
awareness, which might have long-term brand effects beyond immediate sales numbers.

Irrespective of the type of sustainable product (organic vs local), the use of such POS
technologies also increases sales compared to a control period without advertisement,
however, only in one of the two test stores. The difference between the stores is supposedly
mainly attributable to the different sizes and locations of the stores. In the smaller-sized
downtown store, where no effects can be detected, customers are likely to experience more
time pressure (e.g. when shopping during lunch break or on their way home). They might,
therefore, not be ready to engage with any presented message and rather ignore them (Kao,
2011). Besides time pressure, this effect might also be caused by the physical conditions: in
smaller stores, the optimal positioning of screens is more demanding. In our case, the display
was, for example, partially covered by other goods from some viewing angles and consumers
barely had room to stop in front of the screen. These explanations are also supported by
another field study showing that displays have a positive effect on sales in larger stores, but
even an adverse effect for small stores (Roggeveen et al., 2016).
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Referring to our two-stage process model, we therefore propose an extension: new
technologiesmight indeed raise consumers’ initial attention. Nevertheless, whether this initial
attention is high enough to trigger actual purchases depends not only on the appropriate
technology but also on situational factors. Enriching classical models of attention research
(see, e.g. Broadbent, 1958), this means that the first attention filter is based not only on the
physical conditions of a stimulus (e.g. novelty of stimulus, recognition of the own face) but
probably also on situational factors such as consumers’ time pressure or the physical store
layout. Future studies should therefore examine these attention-inhibiting factors. It would
also be of great interest whether technological and situational factors act independently or
interact with each other. Based on the presented results, practitioners need to consider
situational in-store factors when planning to adopt in-store technologies.

It should also be pointed out that magic mirrors do not lead to increased sales figures
compared to the noninteractive DS. While one’s reflection is apparently able to generate
attention (Tong and Nakayama, 1999; Devue et al., 2009), it does not automatically trigger
purchase decisions by activating environmental norms, as we presumed based on the theory
of objective self-awareness (Duval and Wicklund, 1972). We suspect this lack of direct
influence is due to the latency that existed between the activation of the social norm – when
seeing the screen at the store entrance – and the actual purchase decision in front of the shelf.
Previous studies on norm-activation effects of self-awareness were predominantly laboratory
experiments in which the behavioral task directly followed the manipulation of self-
awareness (e.g. Silvia and Phillips, 2013; Geller and Shaver, 1976). In our field experiment,
however, there was a certain spatial distance between the screen and the milk shelf, so
consumers were confronted with various other impressions on their way and possibly made
other purchase decisions. These distractions could have weakened the activated social norm.
A strategy to avoid negative effects of temporal or spatial distancemight be the application of
digital technologies that are directly integrated into the shelf. Where this is not possible, the
attention gained by magic mirrors must be directed to effective advertisement messages that
are able to engage customers and trigger purchase decisions some minutes later. This might
be reached by a specific framing of the advertisements.

5.2 Discussion of the effects of construal-level message framing
After passing the initial attention filter, we assume that a match between existing cognitions
and the presented message leads to perceived process fluency (Lee and Labroo, 2004), which
in turn facilitates information processing and thereby activates positive attitudes toward the
advertised product. Based on construal-level research, we proposed an interaction effect
between high (vs low) construal messages and organic (vs locally produced) products, which
is not confirmed in the purchase data for multiple reasons.

First, significant differences between the message types only occur when the
advertisements are presented via magic mirror AR, but not via noninteractive DS. We
initially assumed that despite the attention advantage of the magic mirror application,
advertising via noninteractive DS should also be able to generate sufficient attention for
consumers to elaborate the presented messages. However, this is not the case. Apparently,
only the longer attention span triggered by the magic mirror technology enables consumers
to read the text messages and process them, which is why message framing only affects
buying behavior in the AR condition. Referring to our two-step model, it can be deviated that
the noninteractive DS is not able to pass the attention filter necessary for deeper processing of
stimuli. In contrast, noninteractive DS seems to trigger a shallow information processing. The
included visual stimuli (e.g. brand logo and product shot) enable customers to recognize the
brand and product in a split second (van Meurs and Aristoff, 2009). The stimulated brand
awareness is able to increase sales, also if consumers do not additionally process verbal
information. These findings have far-reaching consequences for advertising practice: only

IJRDM
48,8

816



www.manaraa.com

the magic mirror screens create sufficient processing depth for the inclusion of new
information. Thus, if an advertisement campaign is designed to convey new product
information to the consumer or present an unknown product, the presentation medium, that
is, the selected POS technology, has to gain sufficient attention in the first place.

Regarding the direction of the message effect found in the magic mirror AR condition, the
data contradict our expectations since concrete low-construal messages are more successful
for organic milk than abstract high-construal ones. Construal-level research associates
sustainability with abstractness (see Griffioen et al., 2016; Reczek et al., 2018), which would
point to an advantage of high-construal messages. However, other studies show that health
and taste considerations strongly motivate organic food consumption (Hughner et al., 2007;
McEachern et al., 2005). These drivers represent personal benefits, which are psychologically
very close to consumers and have already been argued to match with concrete low-construal
messages (Yang et al., 2015). Hence, from a consumer perspective, organic food is not
primarily seen as an abstract means to sustainability, but as a concrete means for personal
health and well-being. Accordingly, low-construal messages are more effective.

Concerning local products, we find no significantly different effects of message frames on
consumers’ purchase behavior. However, their sales were in total also increased by the in-
store technologies – probably simply because of increased product and brand awareness. On
the one hand, local products may be associated with spatial proximity as we proposed; on the
other hand, however, “local production,” unlike “organic,” is not a protected term in Germany,
whichmeans that local products could be perceived as riskier (i.e. hypothetically distant). Due
to this greater diversity of existing cognitions, the strategy of matching messages to
cognitions is difficult to apply for local products. Future studies should therefore further
investigate customers’ associations with local products and explore new framing strategies
for these products if no clear advantage of a high or low construal level can be determined.

5.3 Managerial implications
Drawing practical implications from these findings, we recommend the following for
increasing green consumption at the POS: first, retailers have to enhance the retail
environment by new, interesting stimuli improving the customer experience to attract
customers’ attention bottom-up. Compared to noninteractive DS, magic mirror AR screens
are shown here to be especially promising since the reflection of the own face attracts greater
attention (102% more customers, 37% longer attention span). In the future, close attention
should be paid to new interactive technologies, for example, an artificial intelligence
responding to verbal and nonverbal reactions by the consumer. Second, retailers have to find
the right messages, which are easy to process and engage the consumer. As a general rule of
thumb, messages should be kept as short as possible. Our data confirmed the results by
Huang et al. (2008) stating that people only spend 2–3 s looking at a display. Although the AR
magicmirror application expanded this time by about 1 s, retailers have to engage consumers
very quickly. Organic products should rather be promoted with low-construal messages
matching the self-benefit associations of better health and taste that customers have with
those products. Fitting the low construal level of these associations, messages should use
concrete and precise language to promote immediate benefits for the consumer herself or
himself.

Our results further indicate that POS applications are more suitable for large stores where
they can be positioned prominently, and consumers have enough time and space to interact
with them. This raises the question of how sustainable consumption should then be
stimulated in smaller shops among consumers with time pressure. Retailers might consider
shaping consumers’ choice situation, for example, through certain positioning or color-
marking of products (see Lehner et al., 2016), which future studies should further investigate.
Overall, our results lead us to the conclusion that joint consideration of situational factors
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such as store size and psychological factors such as attention-gaining stimuli and the
interaction of message design and existing cognitions are crucial for engaging consumers
into more sustainable consumption at the POS.

5.4 Limitations and future research
To guarantee a maximum of validity, we analyzed attention data gathered by a facial
recognition software and real purchase behavior instead of relying on self-report data or
purchase intentions. Hence, the methodological merits of this study are the use of objective
outcome measures as well as an unobtrusive experimental design where consumers are not
aware of being part of a study. Thereby, it was possible to control for response effects such as
social desirability bias, which is often an issue for surveys on sustainable behavior based on
self-reports (Carrington et al., 2010). Nevertheless, there is still a potential for biases from
confounding factors in field studies.

First of all, one weakness of this study might have been a price reduction of a competitor
brand during the first week of the experiment. A logistic regression analysis confirmed that
this led to an increase in sales of this nonsustainable milk brand in the first week of the
experiment. While organic milk sales nevertheless increased in the first week of the
experiment, sales of local milk only started to increase in the second week (see data for store 1
in Appendix). This suggests that the discounted milk competed particularly with the local
milk and overshadowed the effects of the advertisement. However, promotions of competing
nonsustainable products are a natural disruptive factor for sustainability marketing. Future
research should therefore focus on interventions triggering stable long-term shifts to more
sustainable purchasing behavior despite short-term competitions through nonsustainable
alternatives.

Second, the selection of stores with different sizes may be partly responsible for some
insignificant results in the smaller store, as discussed earlier. Third, the overall amount of
milk sold during our two experimentation weeks and also during the control weeks was quite
low, which also exacerbates finding significant effects due to low statistical power. Future
studies should try to analyze greater amounts of data (e.g. selecting big stores with higher
customer traffic and sales volumes). By conducting customer interviews, it should be checked
if themanipulation by the advertising stimuli works as intended, not only in a pretest but also
in the store environment. The design of the construal-level messages should be reconsidered
according to which associations are dominant in consumers’ minds for which type of
sustainable product. To identify those associations, implicit association tests could be applied
(Lucke and Koenigstorfer, 2018).

Future research should further explore the effects found here in a German retail context in
different cultures for two reasons: first, POS technologies could generate a different level of
initial attention in other countries, depending on how established the respective technology is.
While noninteractive DS screens are relatively well known in the German retail environment
for more than ten years (Zentes and Rittinger, 2009) and therefore generate less attention as
shown in this study, they could still be highly effective in other countries, for example, in
emergingmarkets for retail technologies and sustainable food such as India. In contrast, if the
digital POS technologies are widely known, for example, in urban China (see, e.g. Lyu et al.,
2019), even magic mirror applications could fail their purpose due to customers’ display
blindness (Memarovic et al., 2007). Newer, more engaging technologies might have to be
adopted here, such as hologram advertisements. Furthermore, consumption habits and
market shares of organic food products differ largely between countries and continents
(Thøgersen, 2010; Willer and Lernoud, 2019). While consumers in Germany are quite familiar
with different types of sustainable food and express a general intend to purchase
environmentally friendly products (see, e.g. Hempel and Hamm, 2016), this might not be the
case in other countries. A study by Liu et al. (2012) suggests, for example, that green
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consumption is relatively rare in urban China, and consumers first need to be informed and
educated about organic products before marketers can apply strategies such as construal-
level framing tomatch existing cognitions and increase organic purchases. Amoderating role
of knowledge between antecedents of green consumption and green purchase intentions was
also found in Tanzania and Kenya (Wang et al., 2019), so educational advertisements might
work better here. We would, therefore, particularly like to recommend researchers to explore
the results found in this study further in emerging markets for sustainable consumption,
where sustainable consumption patterns and established POS technologies differ from
Western Europe.

Despite the weaknesses this study suffers from, it nevertheless opens up a promising field
for future research on the promotion of different sustainable product categories at the POS.
Therefore, other researchers shall be encouraged to proceed with the discussed ideas and
conduct replication studies tackling the limitations and research gaps. Other sustainable
products such as clothing, beauty products or high-involvement food categories should also
be investigated to generalize the results and detect potential differences. Furthermore,
different in-store technologies such as virtual reality glasses or mobile AR applications could
be investigated on their potential to raise attention for sustainable products. The results of the
present study support the proposed two-step model, combining the attention-boosting effect
of new technologies at the POS with relevant psychological theories to design effective
advertising messages. This approach may help to increase green consumption among a wide
range of consumers. Only if a thorough understanding of consumer behavior and the
underlying psychological processes is achieved by further research, it will be possible to use
this knowledge for attaining an overall greener economy.
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Week

Total
sales (all
brands)

Total sales
organic
milk*

Organic milk
sales (advertised

product)

Total
sales
local
milk*

Local milk sales
(advertised
product)

Store 1
(larger
store)

Comparison 1 349 12 9 63 21
Comparison 2 332 12 11 53 15
Test 1 374 27 19 51 21
Test 2 380 13 12 62 44

Store 2
(smaller
store)

Comparison 1 153 20 12 30 15
Comparison 2 165 19 12 30 16
Test 1 165 15 9 26 11
Test 2 119 17 11 14 9

Note(s): *Total sales organic/local includes product variants of the same brand (different fat content or
packaging size)

Table A1.
Overview of milk sales
during the
experimental and
comparison weeks in
the two test stores
(number of purchases
including milk)
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