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Abstract
This research examines the impact of in-store digital displays on retail sales across four different store formats. The results of three field
experiments show that sales in hypermarkets are enhanced when digital displays are on. However, in supercenters and supermarkets, having the
digital displays on has a minimal effect on sales, and in smaller stores (e.g., convenience stores), the digital displays have a negative impact on
sales. A follow-up study confirms that the lift in sales in larger stores when the digital displays are on continues five months after their initial
installation, though the lift does diminish somewhat. Furthermore, for the digital display to result in a sales lift, the message content must promote
the price.
© 2015 New York University. Published by Elsevier Inc. All rights reserved.
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Digital displays are increasingly prevalent in large retail
chains such as Walmart, Tesco, and Carrefour. While generally
aiming to enhance the in-store environment (Dennis et al. 2010),
and promote certain items (Burke 2009), these screens can also
display other information to customers. As retailers face increasing competition from Amazon and other e-commerce providers,
digital signage has become a key focus to help increase sales
(Roster 2012).
This research note investigates the impact of digital signage
on retail sales, as well as whether the impact of the digital signage varies by the retail format (e.g., hypermarket, supercenter).
Past research shows that retail formats influence consumers’ instore shopping behavior and proclivity for impulse purchases
(Kahn and McAlister 1997; Stilley, Inman, and Wakefield 2010a,
2010b). With an empirical orientation (McGrath and Brinberg
1983) to explore the substantive phenomenon of whether digital
displays enhance or detract shopper sales, three field experiments were conducted in a large Swedish grocery conglomerate
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that owns hypermarkets, supercenters, supermarkets, and convenience stores. The chain installed digital displays in each of
the four retail formats, and then experimentally manipulated
whether the displays were on or off.
Study 1 examines the impact of the digital display on sales
receipts, time customers spent in the store, and items sold in
the hypermarkets and supercenters. The results consistently
demonstrate that in hypermarkets, digital displays enhance the
amount of the sales receipts, time spent in the store, and the
number of products purchased, but they have minimal effects in
supercenters. Study 2 explores the impact of the digital display
on sales receipts in mid-sized supermarkets and smaller sized
stores. In supermarkets, the sales receipts do not vary when
the digital display is on or off. However, in the smaller stores,
the digital display appears to interfere with customers’ focused
shopping and results in a reduction in sales. Study 3 examines
how the content (price-promotion vs. non-price promotion)
shown on the digital display impacts purchases. These findings
indicate that price promotional content is more effective.
Empirical Orientation and Background
Research is important in three domains: substantive, methodological, and conceptual (McGrath and Brinberg 1983). This
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Table 1
Previous research about digital displays.
Article

Method

Result

Burke (2009)

Analysis of academic and commercial experiments

Dennis, Brakus, and Alamanos (2013)

Survey experiment
Pretest (n = 103) university students
Field experiment (n = 437) Harrods department store

Dennis et al. (2014)

Survey-based field experiment (n = 437). Test messages
content is high-cognitive/low affect; high affect/low
cognitive; high cognitive/high affect

Dennis et al. (2012)

Dennis et al. (2010)

Structured questionnaires quasi-experiment (n = 357)
Compare before and after display installation versus
unchanged control mall
Survey of mall consumers (n = 315)

Newman et al. (2010)

Qualitative study, focus groups in three countries

Newman, Dennis, and Zaman (2006)

Qualitative study, focus groups

Digital display’s “advertising effectiveness depends on
both the content of the message (appeal type and
product category) and the context and quality of
exposure (audience need state, traffic speed and
direction, message frequency and duration)” (p. 180).
Digital display ads high on hedonic information evoked
affective experience and strengthened experiential
processing.
Digital display ads high on utilitarian information
evoked intellectual experience and strengthened
deliberative processing influencing the cognitive route.
Digital display “content high on sensory cues evokes
affective experience and strengthens customers’
experiential processing route.. . . Digital signage
messages high on ‘feature and benefits’ information
evoke intellectual experience and strengthen customers’
deliberative processing route” (p. 2250).
Digital display positively impacts shoppers’ approach
behaviors (e.g., spending). This impact is mediated by
perceptions of the retail environment and positive affect.
Digital display has positive effect on “approach
behaviors, mediated by positive affect and (arguably)
perception of mall environment” (p. 205).
Impacts of digital display on images of shopping mall
and atmosphere are influenced by audio and video
contents and location of screens.
Digital display provides helpful information, creates a
modern image, and increases shopping enjoyment.

research empirically investigates the substantive issue of how the
presence or absence of digital displays in different retail formats
affects shopping behavior and sales, using Latin square field
experiments. These empirical observations are corroborated
with insights from past environmental psychology findings.
Given the empirical nature of this research, formal hypotheses
are not presented, but background is provided on the substantive
and methodological domains.

(no signage), revealed higher approach behaviors (visits, spending, items bought, time spent shopping) with digital signage
(Dennis et al. 2012). However, both of those studies depended on
self-reports to assess approach behavior. To truly test the effectiveness of digital displays, a field study is needed to capture
consumers’ actual behaviors.
Methodological Domain: Field Experiments in Various
Store Formats

Substantive Domain: The Role of Digital Displays
Digital signage is growing at a tremendous pace, with
the global market expected to be worth over $17 billion by
2017 (Intel 2014). Yet despite such impressive growth, there
is relatively little academic research into digital signage (for
exceptions, see Table 1). Thus, we focus our research efforts
on three issues. First, do digital displays influence shopping
behaviors? Second, is its effectiveness contingent on the store
format? Third, does the content (price-promotional vs. non
price-promotional) matter?
Two previous studies suggest that digital displays have the
potential to enhance shopping behavior. Based on interviews
with 315 mall customers, one study found that digital signs
enhance approach behavior (frequency of visits, likelihood of
revisiting soon, and spending; Dennis et al. 2010). Similarly,
consumers in a quasi-experiment, which compared respondents’ ratings in a test mall (digital signage) and a control mall

Given the potential costs and benefits of digital signage, it
is important to determine their actual effectiveness using field
experiments. This research reports the results of three field
studies. Although field studies sacrifice certain internal validity elements, they increase the external validity of the results
(Calder, Phillips, and Tybout 1982, 1983; Lynch 1982, 1983),
due to their large samples and focus on actual shopping behavior
and purchase data.
Our retailer partner for this study runs multiple retail
formats and therefore provided a natural context to assess
whether the role of digital displays is contingent on the retail
format. These formats included hypermarkets, supercenters,
supermarkets, and convenience stores. The hypermarkets
carry 29,000–38,000 items, supercenters 12,000–19,000 items,
supermarkets 7,000–11,000 items, and convenience stores
4,000–8,000 items. Further descriptive information about the
four retail formats appears in Table 2. In each of these retail
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Table 2
Description of the retailer’s store types.
Items sold

Annual sales (millions)

Description

Hypermarket

29,000–38,000

$47.3

Supercenter
Supermarket
Convenience

12,000–19,000
7,000–11,000
4,000–8,000

$24.6
$9.0
$2.8

Carries a range of categories (e.g., grocery, hardware,
sporting equipment, furniture, appliance)
Carries mainly food and household items
Carries mainly food and household items
Carries mainly food and household items

formats, a Latin square design, manipulating whether the digital
display was on or off was run. By running these tests in consistent time periods, the impact of the different retail formats using
a factorial design could be determined.
Is the Impact of Digital Displays Inﬂuenced by the Retail
Format?
Past research reveals that different retail formats and store
sizes influence shopping behavior (Gauri, Trivedi, and Grewal
2008; Talukdar, Gauri, and Grewal 2010). In general, larger
stores, such as hypermarkets, aim to deliver one-stop shopping,
whereas formats that predominantly cover food and household items are designed to fulfill more specific needs (Kahn
and McAlister 1997). As a consequence, customers in larger
stores spend more time and money per shopping trip (Ganesh,
Reynolds, and Luckett 2007; Kahn and McAlister 1997).
Consumers typically enter large stores with a more extensive
list in mind, and as they shop for these items throughout the
store, they are exposed to multiple in-store stimuli that can
prompt unplanned buying (Kollat and Willett 1967). Consumers
also set aside more time for the shopping trip, which leaves
them more time to be exposed to and process the in-store
stimuli that influence their unplanned buying (Park, Iyer,

and Smith 1989). Stilley, Inman, and Wakefield (2010b) also
demonstrate that the more aisles a consumer shops, the more
he or she deviates from a planned budget. These results suggest
that customers shopping in a hypermarket with more square
footage, aisles, and stockkeeping units (SKUs) are more likely
to be influenced by in-store stimuli, such as digital displays.
However, for customers shopping in smaller formats, these
digital display may be less effective.

Study 1
Method
Study 1 empirically assesses the effects of digital signs in two
hypermarkets and supercenters. Both hypermarkets and supercenters are large store formats, but they differ in terms of the
products carried (see Tables 2 and 3). Digital displays were
installed in two hypermarkets and two superstores, then manipulated to be turned on or off. The selection of the stores ensured
that the customer populations had similar demographics. The
incomes, ages, and employment status of customers in the cities
served by the different store types were nearly identical (see
Table 3).

Table 3
Customer and store information.
Customerc

Study 1
Hypermarket 1
Hypermarket 2
Supercenter 1
Supercenter 2
Study 2
Supermarket 1
Supermarket 2
Supermarket 3
Smaller Store 1a
Smaller Store 2a
Smaller Store 3a
Study 3
Hypermarket 1
Hypermarket 2
Supercenter 1

Store

Income

Age

Employed

Sales space (sq m)

Number of observations

284,688
260,064
240,067
214,685

39.6
38.2
44.8
45.5

78.2
78.0
80.6
74.5

6,435b
9,302b
5,076
2,750

3,540
7,462
5,802
2,502

230,567
277,787
250,825
253,009
253,009
232,835

44.7
38.8
38.8
41.0
41.0
43.3

76.8
77.8
74.1
76.4
76.4
80.6

1,370
1,370
1,500
446
650
682

26,055
14,630
14,492
12,776
13,525
20,935

284,688
260,064
240,067

39.6
38.2
44.8

78.2
78.0
80.6

6,435b
9,302b
5,076

13,522
27,300
21,216

a

Smaller Stores 1 and 2 were convenience stores. Smaller Store 3 was an older supermarket whose size was consistent with a convenience store.
In hypermarkets, approximately 35 percent of space is devoted to non-food. In supercenters, supermarkets, and convenience stores, the amount of space devoted
to non-food is a small percentage.
c Data source: www.ekonomifakta.se.
b
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Table 4
Latin square designs.

Study 1
Hypermarket 1
Hypermarket 2
Supercenter 2
Supercenter 1
Study 2
Supermarkets 2, 3
Supermarket 1
Smaller Stores 1, 3
Smaller Store 2

Study 3
Store 1
Store 2
Store 3

Table 5
ANOVA results.
Period 1

Period 2

Digital display off
Digital display on

Digital display on
Digital display off

Digital display off
Digital display on

Digital display on
Digital display off

Digital display off
Digital display on

Digital display on
Digital display off

Digital display off
Digital display on

Digital display on
Digital display off

Period 1

Period 2

Period 3

Digital display off
Price content
Non-price content

Non-price content
Digital display off
Price content

Price content
Non-price content
Digital display off

Prior to the on/off manipulation of the digital display, a company that specializes in in-store digital signage installed LCD
screens. Two 42 screens showing weekly specials were at the
entrance. Six to eight 42 screens showing seasonal, promotions,
and image building content were installed at the store perimeter.
One to two 42 screens were installed in the deli wall. These
screens showed cooking related content and promotions. One to
two 42 screens were installed in the produce department. These
screens showed cooking content and product information. Four
to six 42 screen were installed at the checkout. Those screens
showed retailer information, local information, and games. In
the hypermarkets, five 42 screens were placed on the endcaps.
In the supercenters, three 15 screens were installed on each
of five endcaps. The content shown on the endcaps screens in
both supercenters and hypermarkets was new product information and promotions. All screens were installed at least three
weeks prior to the experiment, to allow for a familiarization
period (Dennis et al. 2010), but they were not turned on during
this period. Then in each of the hypermarkets and supercenters
a Latin square experiment was run over two three-week time
periods. In the first time period, the digital display was off in
half the stores and on in the other half. In the second time period,
the conditions reversed (see Table 4).
Sales receipt (total amount spent), time spent shopping in the
store, and the number of SKUs purchased were gathered by the
retailer on each Wednesday, Thursday, and Friday in both the
on and off conditions for all stores. Sales receipts in Swedish
Kroners were converted into U.S. dollars, using an exchange
rate of .12. Time spent shopping was converted into minutes. In
total, 19,306 observations were provided (11,002 hypermarkets,
8,304 supercenters).
Results
Sales Receipts. An analysis of variance (ANOVA) (see
Tables 5 and 6), using the display and store format as the independent variables, revealed a main effect of whether the display

df
Study 1
Receipt
Display
Format
Display × format
Number of items
Display
Format
Display × format
Time spent shopping
Display
Format
Display × format
Study 2
Receipt
Display
Format
Display × format
Study 3
Receipt
Display
Number of items
Display
Time spent shopping
Display

Error

F

p

1
1
1

19302
19302
19302

67.52
766.86
38.24

.000
.000
.000

1
1
1

19302
19302
19302

40.87
504.77
39.18

.000
.000
.000

1
1
1

19302
19302
19302

45.20
776.29
21.98

.000
.000
.000

1
1
1

102409
102409
102409

41.34
80.81
50.09

.000
.000
.000

2

62035

4.87

.008

2

62035

8.03

.000

2

62035

7.40

.001

Table 6
Means and standard deviations.
Supercenter
Display off

Hypermarkets
Display on

Study 1
Sales receipts
Mean
$56.04
$57.86
46.65
49.88
SD
Number of items purchased
25.80
25.85
Mean
20.15
20.75
SD
Time spent shopping
26.20
26.81
Mean
16.62
17.58
SD

Display off

Display on

$75.37
64.9

$88.31
75.32

31.67
25.96

36.25
29.52

33.16
22.26

36.58
23.62

Smallest sized stores

Supermarket

Display off

Display on

Display off

Display on

$13.93
30.39

$16.66
24.95

$16.77
22.96

Study 2
Sales receipts
Mean
$16.32
33.56
SD
Display off
Study 3
Sales receipts
$61.92
Mean
54.60
SD
Number of items
26.58
Mean
18.82
SD
Time spent shopping
Mean
27.58
21.91
SD

Non-price content

Price content

$61.63
54.48

$63.22
56.65

26.33
19.09

27.17
19.44

27.92
21.70

28.30
22.60
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hypermarkets, the displays enhanced the number of SKUs purchased (Mon = 36.25, Moff = 31.67; F(1, 19302) = 93.03, p < .001).
In the supercenters, there was no difference in the number of
items customers purchased, regardless of whether the display
was on or off (Mon = 25.85, Moff = 25.80; F < 1).
Time Spent Shopping. Customers spent more time
shopping when the display was on (Mon = 31.70, Moff = 29.68;
F(1, 19302) = 45.20, p < .001). They also spent more time
in the hypermarket (Mhypermarket = 34.87, Msupercenter = 26.51;
F(1, 19302) = 776.29, p < .001). There was also an interaction
effect (F(1, 19302) = 21.98, p < .001). In the hypermarkets, the display enhanced the time shopping (Mon = 36.58, Moff = 33.16;
F(1, 19302) = 75.68, p < .001). In the supercenters, the difference
in the time spent shopping decreased and was not significant
when the display was on versus off (Mon = 26.81, Moff = 26.20;
F(1, 19302) = 1.82, p = .18).
Discussion

Fig. 1. Study 1 results.

was on or off (F(1, 19302) = 67.52, p < .001) and the store format
(F(1, 19302) = 766.86, p < .001). Customers spent more when the
display was on ($73.09) versus off ($65.70). They also spent
more when they shopped in the hypermarket ($81.84) versus
the supercenter ($56.95). Importantly, there was an interaction
between display and store format (F(1, 19302) = 38.24, p < .001,
see Fig. 1). In the hypermarkets, the display enhanced sales
(Mon = $88.31, Moff = $75.37; F(1, 19302) = 120.53, p < .001). In
the supercenters, the difference in the amount customers spent
was smaller and not significant when the display was on versus
off (on = $57.86, off = $56.04; F(1, 19302) = 1.81, p = .18).
Number of SKUs Purchased. The analysis of the
number of SKUs purchased revealed similar results. Customers purchased more items when the display was on
(Mon = 31.05, Moff = 28.74; F(1, 19302) = 40.87, p < .001) and
when they shopped in the hypermarket (Mhypermarket = 33.96,
Msupercenter = 25.82; F(1, 19302) = 504.77, p < .001). There was
also an interaction effect (F(1, 19302) = 39.18, p < .001). In the

The results of this field experiment demonstrate that there is
a difference in the impact of digital displays on sales, SKUs purchased, and time spent across hypermarkets and supercenters.
The digital displays resulted in a sales lift, more SKUs purchased, and shoppers spending more time in hypermarkets, but
they had minimal impacts on sales and time spent shopping in
the supercenters. The hypermarket results are in line with the
qualitative shopping time findings of Uusitalo (2001), namely,
that shoppers lose their sense of time when shopping in larger
retail establishments. As a result, they appear more likely to
become immersed in the environment, including looking at instore displays.
It is also possible that the enhanced sales found in the hypermarkets when the digital displays were turned on were a function
of hypermarket shoppers’ openness to purchasing from a wider
range of product categories. These results are in line with Bell,
Corsten, and Knox (2011) finding that shopping goal abstraction
results in significantly more unplanned purchases (60 percent)
compared with more concrete goals (i.e., shopping for immediate consumption, 2 percent). It also corresponds to research
by Nordfält (2009) that highlights the increase in unplanned
behavior during less planned shopping trips.
An important implication for retailers is that digital displays
in hypermarkets (which carry more categories) enhance customer slack in the amount spent, time spent in the store, and the
number of items purchased. However, these effects did not arise
in the somewhat smaller supercenters, which predominately sell
food and household products. In the next study, we therefore
examine the impact of digital displays in smaller, destinationoriented stores, where consumers tend to arrive with a planned
shopping list in hand. Here, the impact of digital displays even
might distract the customer from planned shopping, resulting in
reduced sales.
Study 2
Digital displays were installed in three supermarkets and
three smaller stores. The supermarkets had approximately 1,450
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square meters of space; the smaller stores had approximately
600 square meters of space (see Table 3). One of the smaller,
older stores traditionally had been viewed as a supermarket, yet
it was classified as a smaller store on the basis of its sales space
(682 sq m), which was more consistent with the other smaller
stores (446 sq m; 650 sq m) than with the other supermarkets
(1,370 sq m, 1,370 sq m, 1,500 sq m).
Similar to Study 1, the digital displays were manipulated to
be on or off in the different stores. This study took place five
months after Study 1. Although the tests were done at separate
times, the distance between the stores included in the experiment
largely ruled out the possibility that the same customer would
visit one of the larger stores during a Study 1 test period and
then one of the smaller stores during a Study 2 test period. That
is, the average distance between the stores used Study 1 and in
this study was more than 100 miles. As in Study 1, the stores
were carefully selected to ensure that the populations served
had similar demographics. The incomes, ages, and employment
status of customers in the cities served by the different store
types were nearly identical (see Table 3).
Consistent with Study 1, prior to the on/off manipulation
of the digital displays, a company that specializes in in-store
digital signage installed LCD screens, with ten to twelve 15
screens installed in the supermarkets and eight to ten 15 screens
installed in the convenience stores. The screens were located at
the entrance, center of the store, and checkout. Those located at
the entrance and center broadcast a similar mix of price promotional and non-price-related content. At the checkout, the screens
broadcast news, quizzes, or other information. All screens were
installed at least three weeks prior to the experiment, to allow
for a familiarization period (Dennis et al. 2010), but they were
not turned on during this period.
A Latin square design was again employed in both the supermarkets and the smaller stores. The experiment consisted of two
three-week time periods. In the first time period, the digital display was off in one group of stores and on in the other. In the
second time period, the conditions reversed (see Table 4). The
sales receipts were analyzed for all days for which the retailer
provided results, for both on and off conditions. Supermarket
1 and all three smaller stores provided receipts for each day
of the week; Supermarkets 2 and 3 provided receipts only for
Mondays and Tuesdays for both the on and off conditions. We
recalculated the sales receipts in U.S. dollars, using an exchange
rate of .12. In total, we analyzed 102,413 observations (55,177
from supermarkets, 47,236 from smaller stores).
Results
Sales Receipts. An ANOVA (see Tables 5 and 6 and Fig. 2),
using the display and store format as the independent variables,
revealed a main effect of whether the display was on or off
(F(1, 102409) = 41.34, p < .001). Having the display on actually
reduced the amount spent in these stores (Mon = $15.35,
Moff = $16.49). There was also a main effect of store format
(F(1, 102409) = 80.81, p < .001). Customers spent more when
they shopped in supermarkets versus the smaller stores
(Msupermarket = $16.72, Msmaller = $15.13). Importantly, there

Fig. 2. Study 2 results.

was an interaction as well (F(1, 102409) = 50.09, p < .001). In the
supermarkets, there was no difference in sales receipts as a function of the displays being on or off (Mon = $16.77, Moff = $16.66,
F < 1). However, in the smaller stores, sales receipts were lower
when the digital display was on (Mon = $13.93, Moff = $16.32,
F(1, 102409) = 84.15, p < .001).
Discussion
This field experiment shows that turning on the digital displays did not impact sales in the supermarkets but resulted
in a lower sales in the smaller stores. These findings corroborate qualitative findings by Uusitalo (2001) that consumers
shopping in smaller stores prefer to complete the task quickly
and efficiently. Thus, retailers need to be cautious about implementing tactics like digital displays in destination-oriented
stores. In addition, these findings suggest that digital displays
must provide relevant content that makes it worthwhile for customers to disrupt their planned shopping path, such as price
promotions. Accordingly, in the next field experiment tests the
impact of two different types of content in the digital displays.
Study 3
Previous research has examined the impact of different types
of displays. Burke (2009) suggests that the effectiveness of digital displays likely depends on the message content. Dennis,
Brakus, and Alamanos (2013) and Dennis et al. (2014) provide
some evidence that digital display content changes processing
routes. Inman, McAlister, and Hoyer (1990) highlight the importance of the use of in-store price promotion signage. Therefore,
another substantive research question is whether digital display
content affects shopping behaviors.
Specifically, this research investigates whether the content
displays a price promotion message, a non-price message, or
no display. The purpose of a sales promotion message “is to
have a direct impact on the behavior of the firm’s customers”
(Blattberg and Neslin 1989, p. 3). Previous research shows that
price promotions spur purchases by customers (Grewal et al.
2011). In contrast, a non-price message highlights an item, without any mention of the price. We predict that digital displays that
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show a price promotion message increases sales by stimulating
purchases, whereas non-price messages do not affect sales.

Method
This field study again used a Latin square design, with 62,037
observations. The non-interacting external variables were the
store and the time period. The independent variable, digital
display content, contained three levels (price promotion, nonprice, display off), three stores were needed. Study 1 revealed
the strongest impact of displays in hypermarkets, so Study 3
included two hypermarkets and a supercenter and was run five
months after the test reported in Study 1. In the price promotion
condition, the digital displays showed different products, with
the sales price boldly displayed. The non-price content showed
products from different angles, without any price or other information (see Appendix A). The no content condition meant that
the digital display was turned off.
The study was divided into three three-week time periods.
In the first, the digital display remained off in one-third of the
stores, showed the price promotion content another one-third
of stores, and showed the non-price content in the remaining
one-third of stores. For the second and third time periods, the
conditions rotated (see Table 4). The stores recorded the sales
receipts, number of items purchased, and trip length in all three
periods. We recalculated the sales receipts in U.S. dollars, using
an exchange rate of .12. In total, we obtained 62,038 observations
(40,822 in hypermarkets, 21,216 in the supercenter).

Results
The sales receipts, number of items purchased, and trip length
were the dependent measures in an multivariate analysis of variance, which demonstrated a significant effect of display type
(Wilks’ Lambda F(6, 124066 ) = 6.00, p < .001).
The ANOVA for sales receipts revealed a significant main
effect (F(2, 62035) = 4.87, p < .01, Fig. 3). Price promotional content resulted in higher sales ($63.22) than no content ($61.92,
p < .05) and than non-price content ($61.63, p = .01). There was
no significant difference between the non-price content and no
content conditions (p > .8).
Similarly, the ANOVA on number of items purchased
revealed a significant main effect (F(2, 62035) = 8.03, p < .01,
Fig. 3). Price promotional content resulted in more items purchased (27.17) than no content (26.58, p < .001) or non-price
content (26.33, p < .001). There was no such difference between
non-price content and no content (p = .5).
Finally, the ANOVA on the length of the shopping trip
revealed a significant main effect (F(2, 62035) = 7.40, p < .01,
Fig. 3). Price promotional content resulted in a longer shopping
trip (28.30 min) than no content (27.58 min, p < .001). Price promotional content led to a slightly longer shopping trip than
non-price content (27.92 min, p = .10). There was no significant difference between the non-price content and no content
conditions (p = .17).

Fig. 3. Study 3 results.

Discussion
This study provides evidence that a promotional message
induces a lift in sales, number of items purchased, and time
spent in the store relative to the display being off, whereas
non-price content does not. These data were collected with a
Latin square design (non-interacting external variables were
the store and the time period), using two hypermarkets and a
supercenter. However, because Study 1 revealed a difference
between hypermarkets and supercenters, such that the effect
was muted in the supercenters, we also analyzed the Study 3
data using a factorial design, in which the display content and
store format were independent variables. These results show
that in the hypermarkets, price promotional content resulted in
higher sales receipts than no content when the display was off
(Mprice = $66.93, Moff = $64.42, p < .001), whereas the no-price
content did not impact sales differently than when the display
was off (Mnon-price = $65.40, Moff = $64.42, p > .14). These findings are consistent with the Latin square results. However, in
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the supercenters, a promotional message did not induce higher
sales relative to when the display was off (Mprice = $56.01,
Moff = $57.43, p > .12), and non-price content actually hurt sales
compared with when the display was off (Mnon-price = $53.94,
Moff = $57.43, p < .001).
These results highlight that the impact of the digital displays
on sales is not simply due to novelty. The very impressive 17
percent sales lift for the hypermarkets in Study 1, immediately
after the digital displays were installed, does not carry forward
fully though. Instead, a 3 percent sales increase remained five
months after the signs had been installed in the hypermarkets.
This increase may seem low, but in a low margin, high volume
business such as grocery retailing, a 3 percent gain is critical to
retailers’ profitability. The difference also is significant (z = 55,
p < .001).

digital displays. That is, Studies 1 and 2 tested the impact of the
displays when they were new in the stores; Study 3 examines
their impacts five months after their installation. These results
indicate that in-store displays have a novelty effect, such that the
lift shortly after the displays were turned on was a whopping 17
percent in the hypermarkets. That lift declined to 3 percent after
five months. However, even a 3 percent lift means substantial
profit increases for the retailer.
Finally, it is important to recognize that the profits for the
digital display are much greater than the 3–17 percent sales lift,
because the retail chain receives sizable revenue from manufacturers that pay to promote their products on these displays.1
Currently, all formats of the chain present digital displays.

General Discussion

This research has examined the impact of digital signs on
overall purchases in the store (cumulative receipts). Additional
research should explore their impact on specifically promoted
items, for which the effects might be even more pronounced.
Understanding how shoppers respond to in-store communications is critical for retailers (Ailawadi et al. 2009). The
effectiveness of the digital sign may depend on the category
(e.g., Chevalier 1975a, 1975b). Furthermore, synergies of items
promoted in local flyers or displayed on end-caps and those
displayed in the digital displays need to be assessed.
Another potential avenue for future research is to examine
the impact of the digital display size. The 42 digital display
screen size were effective in the hypermarkets, but not effective
in the supercenters. It is possible that a screen smaller than 42
might be more effective in a store with a smaller footprint. Thus,
future research should examine the impact of varying the screen
size of the digital display in different store formats.
In considering the effects of display content, we did not
explore interactive content, which represents an important
avenue for additional research. Split screens that display both
price promotions and information about the product might
increase the novelty of the screens themselves, which would
attract more interest and attention from consumers. In this
sense, additional research should consider various ways to
increase the sense of novelty surrounding the screens. However,
prior research suggests that too many options can reduce
purchase (Iyengar and Lepper 2000). If displays become too
novel and exciting, do they cause analysis paralysis? Or does
an option highlighted in a display become more clearly framed
in consumers’ minds, such that it facilitates their analysis and
purchase?
As noted previously, this research focused on the substantive
issue of the impact of digital displays on shopping behavior,
using the methodological domain of Latin square field experiments. Although we corroborate empirical observations from
environmental psychology findings, much work remains to
better understand the conceptual domain of why digital displays

Implications
This research helps explicate the role of digital displays in
enhancing retailers’ in-store marketing efforts. In-store digital
displays are being widely considered, but investing in them is
not a trivial decision. Retailers must understand exactly how
the displays will affect their bottom lines before they can make
informed decisions about whether to invest in digital display
technology for their stores. We accordingly have focused on
whether digital displays influence shopping behaviors, how they
depend on retail formats, and the impact of the displayed content.
The results of Study 1, in which we examined the impact
of digital signage in hypermarkets and supercenters, show that
digital displays result in greater sales receipts, more items purchased, and more time spent in the hypermarkets, but they have
minimal impacts in supercenters. Hypermarkets are larger than
supercenters in terms of both square footage and range of items.
These differences lead customers to browse more in hypermarkets, such that they are more influenced by in-store displays.
Therefore, digital displays may be an important investment for
retailers that maintain larger, more browsing-oriented stores.
Study 2, which examined the impact of digital signage in
supermarkets and smaller stores (e.g., convenience stores), indicates that digital displays do not affect sales in supermarkets, and
in the smaller stores, they actually result in lower sales. For retailers that run smaller stores and appeal to task-oriented customers,
digital displays thus might not be worthwhile investments.
The content provided by the displays in Studies 1 and 2 mixed
of price promotional and non–price-related content. To explicate
the effectiveness of digital displays, we examined the impact of
varying content in Study 3. These results demonstrate that providing content that highlights price promotional elements, rather
than non-price content, increases sales, the number of items
purchased, and the time spent in the store. They also support
Inman, McAlister, and Hoyer (1990) findings that promotional
information gets used as a deal proxy and thus spurs action by
consumers. The lack of impact of non-price content highlights
the importance of displaying relevant visual information. Study
3 also provides an important test of the longer-term impact of

Limitations and Further Research

1 The chain estimated that it took them a year to re-coop their investment in
setting up the digital displays (displays and network connection costs).

Please cite this article in press as: Roggeveen, Anne L., et al, Do Digital Displays Enhance Sales? Role of Retail Format and Message Content,
Journal of Retailing (xxx, 2015), http://dx.doi.org/10.1016/j.jretai.2015.08.001

+Model

ARTICLE IN PRESS

RETAIL-584; No. of Pages 10

A.L. Roggeveen et al. / Journal of Retailing xxx (xxx, 2015) xxx–xxx

work differently in various store formats and with different
types of messages. We are hopeful that the empirical results
in this research note can serve as a springboard for further
research in this area.
Appendix A.
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