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Abstract

Digital signage is increasingly used in retail spaces, enabling contextually relevant forms
of commercial communication. Despite its widespread adoption, relatively little research
has examined how contextual variables influence the persuasive effectiveness of digital
signage, particularly in developing markets. To address this gap, this study examines how
digital signage attributes, advertising value and contextual advertising are associated with
consumer persuasion. A conceptual model was developed integrating Advertising Value
Theory and Congruity Theory to explain how context-aware communication functions
within interactive retail environments. Data were collected from 200 shoppers at a South
African shopping mall under three advertising conditions: no contextual content, a contex-
tual advertisement referencing local news, or a promotional advertisement referencing local
products. Consumer persuasion was analysed using linear regression and comparative
statistics. The results indicate that digital signage attributes positively influence consumer
persuasion. However, perceived advertising value of the content was not significantly
associated with persuasion. In contrast, persuasion was higher when advertising content
was contextually aligned with the surrounding environment. No significant differences in
persuasion were found between local news and promotional conditions. These findings
highlight the importance of contextual alignment between message and environment in
shaping persuasive outcomes and demonstrate how context-aware digital signage func-
tions as an adaptive interactive marketing touchpoint in which message, medium, and
context contribute to persuasive communication.

Keywords: digital signage; new media; context-aware advertising; consumer persuasion;
interactive marketing; marketing technology; retail innovation

1. Introduction

Digital signage can make a physical space feel more modern and connected to
digital channels (Dennis et al., 2012; Roux et al.,, 2020), enhance the brand experi-
ence (Dennis et al., 2013), enable personalisation and interactivity (Van De Sanden et al,,
2020), and support omnichannel integration by linking in-store and digital touchpoints
(Nojd et al., 2020). Together, these capabilities can influence shoppers’ perceptions, emo-
tions, and behaviour, thereby shaping their overall experiences in increasingly technology-
mediated retail environments (Nanni & Ordanini, 2024).

This evolution is consistent with the broader interactive marketing perspective, which
emphasises consumer engagement, interaction, and value creation through technology-
enabled communication (Wang, 2024). Recent technological developments demonstrate
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the increasing sophistication of digital technologies across retail and marketing. Hyper-
personalisation tailors experiences to individual customers’ preferences using data and envi-
ronmental cues. Touchless interactions increasingly rely on gesture-based, voice-controlled,
or mobile-device-enabled technologies. Augmented reality (AR) enhances product visuali-
sation and engagement by layering digital content over the physical environment, while
context-aware content adapts according to customer behaviour, time of day, weather and
geographic location (Fan et al., 2025; Pfeifer et al., 2023; Sherbina, 2024). These emerging
digital trends reflect a shift away from static displays of information toward dynamic,
adaptable communication systems that can be adjusted based on consumer needs and
environmental conditions. They also reflect the increasing emphasis within interactive mar-
keting on active consumer engagement, participation, and interaction through connected
technologies (Peltier et al., 2026; Wang, 2024). This study contributes to the ‘technology
and interactivity’ and ‘advertising and communication’ streams identified by Peltier et al.
(2026) by examining how message value, digital signage and contextual alignment are
associated with persuasive communication within connected retail environments.

Contemporary applications demonstrate how digital signage is evolving into a plat-
form for context-aware communication. McDonald'’s, for example, uses temperature and
time sensors to adjust menu advertising according to current weather conditions. Virgin
Trains uses vehicle recognition and traffic data to provide passengers with real-time travel
updates. Sephora has adopted touchscreen and facial recognition technology that allows
customers to access personalised product information, virtually test beauty products, and
receive customised recommendations (Vaughan, 2024). These examples are consistent with
recent studies showing that Al-enabled digital signage, interactive design features, and
adaptive content improve consumer engagement, user experience, and shopping behaviour
(Hsiao et al., 2026; Mposi et al., 2025; Roux et al., 2025).

Collectively, they show that digital signage has evolved into an interactive communica-
tion touchpoint capable of responding to both consumer and environmental cues. Despite
these technological advances, research has not kept pace with practice. Although recent
interactive marketing research increasingly recognises connected consumer interactions
across multiple touchpoints (Peltier et al., 2026; Wang, 2024), research has yet to explain
how message value, the attributes of digital signage and contextualised content jointly
influence persuasive communication within digital out-of-home (DOOH) environments.

Digital signage is rapidly gaining popularity across commercial markets but remains
one of the least researched media types (Avant et al., 2017; Khang et al., 2016; Wilson, 2023).
Past studies have predominantly examined the effectiveness of in-store digital signage
within retail environments in Europe (Burke, 2009; Dennis et al., 2013; Garaus & Wagner,
2019; Garaus et al., 2021; Van De Sanden et al., 2022) and the United States (Roggeveen et al.,
2016), primarily at the point of sale. Studies assessing signage in public mall settings have
confirmed that digital signage can influence shoppers’ behaviour and increase sales (Burke,
2009; Garaus et al., 2017; Nanni & Ordanini, 2024). More recent studies further demonstrate
that digital signage design, interactivity, and Al-enabled communication enhance user
experience, consumer engagement and shopping behaviour (Hsiao et al., 2026; Mposi et al.,
2025; Roux et al., 2025; Roux & Maree, 2021).

However, relatively little research has examined the roles of message value, digital
signage attributes, and contextualised alignment in persuasive communication in digital
out-of-home (DOOH) environments, particularly in real-world retail settings.

Given that digital signage operates across multiple touchpoints within mall environ-
ments, its effectiveness depends on the alignment between advertising content and the
surrounding context. Branding within mall environments offers brands opportunities to
engage consumers throughout the shopping journey, from entry to the point of sale.
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Therefore, this research advances understanding of how digital signage attributes,
message value, and contextual alignment shape persuasive communication within real-
world retail environments.

Although prior studies have identified the characteristics of digital signage, there
is relatively little knowledge about how message value, digital signage attributes and
contextualised content influence persuasion in actual retail environments through the
mechanisms proposed by Advertising Value Theory (Ducoffe, 1995) and Congruity Theory
(Osgood & Tannenbaum, 1955).

These gaps are significant for the use of interactive marketing across different geo-
graphic markets. As global brands continue to customise their promotional communica-
tions to reflect local cultural or economic conditions while simultaneously maintaining
a unified global image (The Global Marketing, 2024; Liu et al., 2020; Makri et al., 2019),
they may use digital signage to provide context-specific information about their campaigns
while maintaining an international brand image (He & Wang, 2017; Unbabel, 2023). Thus,
contextual variables play an important role in the effectiveness of communication.

To address this gap, the current study examines how digital signage attributes, per-
ceived message value, and contextual advertising (e.g., local news and promotions) are
associated with consumer persuasion in a retail environment. Context-aware communi-
cation refers to using digital signage to adjust the promotional message displayed on the
screen based on the consumer’s physical surroundings (Herhausen et al., 2026). To assess
whether digital signage attributes, perceived advertising value, and contextual advertis-
ing collectively affect persuasion, this study draws upon Advertising Value Theory and
Congruity Theory.

Regarding technological advancements, digital signage has progressed from being
simply an outlet for displaying advertisements to functioning as a communication platform
within larger data-driven marketing systems. The integration of intelligent sensors, Al-
driven analysis, and connectivity technologies enables promotional content to be adapted
to both consumers’ needs and environmental cues (Van De Sanden et al., 2020; Satoh, 2020).

As these smart marketing systems continue to evolve, digital signage increasingly
operates alongside mobile applications, analytical tools, virtual and augmented reality
technologies, and numerous other interconnected consumer interfaces. By investigating
the roles of message value, digital signage attributes and contextual alignment in persua-
sive communication, this study seeks to extend theoretical knowledge of context-aware
communication in interactive retail environments. The next section describes the relevant
literature review, followed by the methodology and results.

2. Literature Review

The study draws on Advertising Value Theory (Ducoffe, 1995) to explain how message
value influences persuasion, and Congruity Theory (Osgood & Tannenbaum, 1955) to
examine how alignment between message and context shapes persuasive communication
in interactive retail touchpoints.

2.1. Advertising Value Theory and Message Value

Adpvertising Value Theory provides a theoretical basis for understanding how message
content shapes perceived value and, in turn, persuasive outcomes. This theory conceptu-
alises advertisements as communication exchanges, with value derived from the content’s
informativeness and entertainment value (Ducoffe, 1995; Ducoffe & Curlo, 2000). These in-
sights suggest that perceived message value is one potential mechanism shaping persuasive
communication across interactive retail environments.

https://doi.org/10.3390 /businesses6030049


https://doi.org/10.3390/businesses6030049

Businesses 2026, 6, 49

40f21

Supporting this, Maslowska et al. (2016) identified three personalisation strategies in
online advertising: (i) expectation management (i.e., creating awareness of the personalised
nature of the content); (ii) identification (i.e., using personal traits such as a name or
geographical location); and (iii) contextualisation (i.e., adapting messages to situational
characteristics), all of which enhance message relevance and perceived value. These
studies demonstrate how message value can be enhanced through personalisation and
contextualisation, but they primarily focus on online communication environments.

However, while the informative and persuasive power of content is central, limited
research has examined these relationships in the context of DOOH media. Rosengren and
Dahlén (2013, 2015) highlighted the role of content characteristics in shaping perceptions
of media credibility and effectiveness, thereby reinforcing the importance of contextual
relevance in shaping communication responses. Their research, however, focused on tradi-
tional OOH advertising, limiting its applicability to dynamic DOOH environments, such as
shopping malls. As DOOH media have become increasingly dynamic and context-aware
(Wilson, 2023; Mposi et al., 2025), further research is needed to understand whether message
value alone adequately explains persuasive communication within these environments.

2.2. Congruity Theory and Contextual Alignment

Congruity Theory explains how alignment between a message and its environment
enhances message acceptance by creating cognitive consistency. Building upon this concept
of congruity within digital media environments, De Keyzer et al. (2022) demonstrated that
consumers respond favourably to targeted, location-based communications. However, they
also noted that consumers continue to have privacy concerns regarding data collection.
Similarly, Breward et al. (2017) found that the benefits of using biometrics to enhance the
consumer experience come at the cost of increased privacy risk.

While these studies focused primarily on online environments, the extent to which
personalisation affects consumer decision-making in physical environments remains under-
studied, especially regarding digital signage. This distinction is important because digital
signage combines characteristics of both physical and digital communication environments,
yet consumer responses to contextually aligned messages in these settings remain poorly
understood. Accordingly, messages that align with their surrounding contexts establish
cognitive consistency and create greater opportunities for message acceptance and persua-
sion (Osgood & Tannenbaum, 1955). Congruity Theory therefore complements Advertising
Value Theory by explaining a dimension that message value alone does not capture: the
alignment between communication and the environment in which it is encountered.

2.3. Integrating Message and Context

This study’s two complementary theoretical frameworks are Advertising Value The-
ory, which explains how the perceived value of a message may shape persuasion, and
Congruity Theory, which explains how the acceptance or rejection of messages depends on
the compatibility of those messages with the context in which they are presented.

These two theories suggest that effective persuasive communication depends on both
message content and the context of its delivery. This provides a theoretical basis for un-
derstanding context-aware communication. From an interactive marketing perspective,
this approach recognises that the efficacy of communication is contingent upon interac-
tions among consumer behaviour, technology, and environmental variables (Wang, 2024;
Peltier et al., 2026). Therefore, digital signage can be conceptualised as an interactive
communication touchpoint within a broader connected retail environment.
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2.4. Digital Signage Attributes

Digital signage attributes refer to the perceptual characteristics and experiential quali-
ties inherent to the medium itself, such as image quality and the ways in which audiences
interact with the content (Roux et al., 2020; Xaba et al., 2020). In this study, the focus is on
audience perceptions of these attributes in high-traffic areas, where factors such as lighting,
screen clarity, and visibility are critical. Both spatial placement (location/positioning) and
the design of the communication content are central to assessing the effectiveness of the
OOH environment.

Prior research has indicated that shoppers’ responses to OOH advertising are influ-
enced by several factors, including the size and position of the screens, the angle at which
viewers view the screens, the duration and frequency of exposure to the advertising, and
whether the advertising is relevant to the shopper’s current circumstances (Donthu et al.,
1993; Bhargava & Donthu, 1999; Wilson & Till, 2008, 2011; Wilson & Suh, 2018). Collectively,
these attributes determine the extent to which advertising attracts attention and the degree
to which communication facilitates message processing, which in turn influences consumer
behaviour. The environmental conditions surrounding the advertising (for example, crowd
density, viewer movement, and adjacent activity) also moderate these effects (Wilson &
Till, 2008; Wilson & Suh, 2018). More recent studies suggest that digital signage design
features and interactivity contribute to positive shopper responses and user experience
within retail environments (Mposi et al., 2025; Roux et al., 2025). Together, these studies
suggest that positive evaluations of digital signage attributes create conditions that facilitate
more effective persuasive communication.

Given this, it is expected that consumers’ positive perceptions of digital signage
attributes will enhance persuasive communication outcomes.

H1. Positive evaluations of digital signage attributes will be associated with higher levels of
persuasive communication, regardless of the contextual advertising conditions.

2.5. Content Value and Persuasion

In addition to the physical design of the signage, its content is equally important
in influencing consumer responses (Xaba et al., 2020). For example, Dennis et al. (2014)
examined two types of content (hedonic and utilitarian) within the same high-end shopping
environment. They found that hedonic content was more appealing to consumers and had a
greater effect on both their in-store experience and advertising attitudes than informational
content. Bae et al. (2016) similarly concluded that both hedonic and utilitarian benefits
were evident in consumers’ engagement with digital signage. Hsiao et al. (2026) found that
Al-enabled digital signage enhances consumer engagement through more interactive and
personalised communication experiences, thereby reinforcing the importance of perceived
content value in digital communication.

According to Advertising Value Theory (Ducoffe, 1995), advertising attitudes are
shaped by perceived advertising value, particularly informativeness and entertainment.
When content displayed on digital signage is perceived as valuable, it is more likely to
generate favourable responses and influence persuasion. Accordingly, higher perceived
advertising value should result in more favourable persuasive responses. Based on these
findings, the following hypothesis is proposed:

H2. Perceived advertising value will have a significant positive effect on persuasive outcomes across
contextual advertising conditions.

While content value is central to persuasion, previous research suggests that its ef-
fects should not be considered independently of the medium through which the content
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is presented. The persuasive power of digital signage also relates to consumers’ evalua-
tion of both its content and design characteristics. Wilson and Suh (2018) concluded that
movement, sound, and interactivity increase attention to and interest in OOH advertising.
Xaba et al. (2020) similarly found that the type and message relevance of signage influ-
enced consumers’ responses, suggesting an interdependent relationship between medium
characteristics and message value, irrespective of contextual advertising conditions.

However, message value alone may not fully explain persuasive communication when
messages are delivered within changing retail environments. This suggests that message
value should also be considered together with the characteristics of the communication
environment. The surrounding context is therefore also likely to influence how consumers
interpret and respond to message content. This provides the conceptual link between
Advertising Value Theory and Congruity Theory in the present study.

Similarly, consumers’ evaluations of message content are likely to be influenced by
their perceptions of the digital signage itself. Digital signage that is visually appealing,
easy to read, and interactive is more likely to enhance perceptions of advertising value by
attracting attention and facilitating message processing (Roux et al., 2025; Wilson & Suh,
2018; Xaba et al., 2020). Accordingly, positive evaluations of digital signage attributes are
expected to enhance perceived advertising value.

H3. Positive evaluations of digital signage attributes will be associated with higher perceived
advertising value.

2.6. Contextual Advertising and Congruity

Contextual advertising delivers content that is relevant and timely, adapting instantly
to the viewer’s environment and allowing communication to respond to immediate envi-
ronmental conditions (IAB, 2021). Unlike personalised advertising, contextual advertising
relies on situational cues rather than personal data such as browsing history or demo-
graphic information, thereby reducing many privacy concerns. There is also a growing
demand for timely, relevant messages (Bauer et al., 2016). While personalised advertising
may increase engagement (Bright & Daugherty, 2012; Aguirre et al., 2015; De Keyzer et al.,
2022), contextual advertising can achieve similar results without compromising privacy.

According to Congruity Theory (Osgood & Tannenbaum, 1955), messages that are con-
gruent with their context create cognitive consistency, thereby increasing the likelihood of
message acceptance and persuasion. This suggests that contextual relevance enhances the
effectiveness of DOOH communication. In this way, Congruity Theory complements Adver-
tising Value Theory by explaining how alignment between messages and the surrounding
environment may contribute to persuasion beyond the message’s perceived value.

Digital signage attributes attract initial attention, while contextual fit may facilitate
deeper content processing. Context is therefore not merely incidental but an important
consideration of message effectiveness. In digital signage, such fit can be achieved by
tailoring content to its immediate surroundings, local shops, the time of day, or current
events to create messages that are timelier and more relevant.

Consumers may respond more favourably to communication that aligns with their
environment, frame of mind, and needs in a specific context. Recent reviews indicate that
advances in DOOH increasingly enable contextually customised communication across
multiple retail environments (Wilson, 2023). Qualitative studies with advertising media
practitioners support this view. While static OOH media can target fast-moving vehic-
ular traffic effectively, advancements in DOOH formats enable more flexible placement
across indoor and outdoor sites. Roberts (2018) advised Irish advertising media practi-
tioners to strategically place DOOH content in environments that are compatible with its
intended use.
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Similarly, Roux (2018) emphasised the adaptability of DOOH platforms to lo-
cal conditions and their ability to communicate with consumers at the right time in
South African markets.

Digital signage that is well integrated into its environment is expected to generate
more favourable consumer responses. Recent quantitative studies similarly suggest that
adaptive and interactive digital signage strengthens consumer responses within retail
environments (Herhausen et al., 2026; Mposi et al., 2025; Roux et al., 2025).

Other research in retail settings also supports this conclusion, showing that functional
or promotional content can shape shopper moods and perceptions of the retail environ-
ment, leading to higher levels of engagement and approach behaviour among consumers
(Dennis et al., 2010; Dennis et al., 2012). Informative content such as local news or com-
munity notices can also elevate moods and stimulate interaction with the display itself
(Dennis et al., 2010; Dennis et al., 2012). Digital signage promoting local shops or restau-
rants can increase purchase likelihood and dwell time when the offers are relevant and
appealing (Burke, 2009; Roggeveen et al., 2016).

To examine these relationships, the study compared two types of contextual content.

e  Local news updates—relating to community events or significant local occurrences.
e Location-based promotions—highlighting available stores and restaurants in the mall.

Collectively, these theories and empirical findings provide the theoretical basis for the
following hypotheses concerning contextual alignment and persuasion.

H4a. There will be a significant variation in persuasion levels across the three advertising conditions.

H4b. In the condition where contextual content is available in the form of local news (Treatment
1), persuasion will be significantly greater than when consumers are exposed to no contextual
advertising (Control).

H4c. In the condition where contextual content is in the form of local promotions for local stores
and restaurants (Treatment 2), persuasion will be significantly greater than when consumers are
exposed to no contextual advertising (Control).

The conceptual model, illustrated in Figure 1, integrates Advertising Value Theory
and Congruity Theory by proposing that persuasive communication (dependent variable)
is influenced by digital signage attributes and perceived advertising value (independent
variables), while Congruity Theory provides the basis for examining persuasion across
contextual conditions

Digital Signage H3 | Perceived Advertising
Attributes (DSA) | Value (PAV)
2
H1
Persuasion (PS)
Conditions: H4a-H4c

Control/News/Promo

Figure 1. Conceptual model of hypothesised relationships. Author’s conceptualisation.
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Contextual advertising is examined through three experimental conditions: no con-
textual advertising (Control), local news (Treatment 1), and location-based promotions
(Treatment 2). According to the proposed model, digital signage attributes are expected to
directly affect persuasion (H1) and perceived advertising value (H3). Perceived advertising
value is also expected to affect persuasion (H2). Finally, contextual advertising conditions,
in the form of local news or location-based promotions, are expected to be associated with
persuasion outcomes (H4a-H4c).

3. Research Design and Method

The study adopted a quasi-experimental design and was conducted at a large, upmar-
ket shopping mall in South Africa. The shopping mall was chosen because it comprised
multiple levels and a typical mix of retail outlets, restaurants, and service providers that
use digital signage advertising. A large OOH advertising media company installed nu-
merous interactive digital signage touchscreens and cylindrical LED screens throughout
the property, making it an ideal site for data collection on contextual advertising. The
mall environment makes effective mall advertising planning challenging due to the high
level of competition for shoppers’ attention, making it a valuable setting for investigating
persuasive communication under real-world conditions.

Conducting the study in a real shopping mall allowed consumers to respond under
natural shopping conditions rather than in controlled laboratory settings, providing insight
into consumer responses under real-world conditions. Shopping malls represent ideal
environments for digital signage; its effectiveness is shaped by factors such as visibility and
the relevance of contextual and situational content. Insights from under-researched markets
such as South Africa can deepen understanding of how audiences react to digital signage
in real-world retail settings. While the current study was conducted in South Africa, an
emerging market, the challenges are relevant to retail environments globally.

A non-probability quota sampling method was used to reflect the shopper patron-
age patterns of upmarket shopping malls. Quota sampling divides the population into
subgroups, selecting participants according to predetermined characteristics, and offers a
practical compromise among representativeness, cost-effectiveness, and time-effectiveness
(Hair et al., 2024).

Shoppers were approached by fieldworkers at two high-traffic locations, the food
court and the main concourse, approximately 5 m from the digital signage displays, and
invited to participate in the study. The three advertising conditions were displayed at
different data-collection periods across these locations. Fieldworkers recorded the content
displayed at the time of interception to ensure that each participant was allocated to the
correct condition.

A total of 355 shoppers were approached, of whom 134 declined to participate, and
221 completed the questionnaire. This resulted in a completion rate of 62.3%, which is typi-
cal of intercept surveys conducted in busy shopping mall environments where shoppers are
often time-constrained. Of the 221 questionnaires completed, 21 were excluded following
data screening and quality checks because they were incomplete or contained inconsistent
responses. The final sample comprised 200 completed questionnaires, representing a usable
completion rate of 56.3%, all of which were suitable for analysis.

Data were collected only after ethical approval was obtained from the relevant institu-
tional Research Ethics Committee (Approval Code: REC2024-06-009). Participation was
voluntary, informed consent was obtained from all participants prior to data collection, and
responses were collected anonymously and treated confidentially throughout the study in
accordance with institutional ethical guidelines.
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Trained fieldworkers collected data by approaching shoppers over a two-week period.
Participants were screened to ensure that they were older than 18 years and were not em-
ployed by a business in the mall, after which they provided informed consent. Participants
were surveyed on weekdays and weekends, in both peak and off-peak hours, to capture
shoppers across different data-collection periods. The conditions were implemented across
two mall locations during these periods, although they were not equally distributed across
all location and time combinations.

Participants were divided into three groups: a control group (n = 60), which viewed
non-contextual content, and two treatment groups (n = 70 each), which were exposed
to different types of contextual content: local news (i.e., community events and current
news) and local promotions (i.e., regular deals and discounts from nearby local stores). The
planned quotas were 60 participants for the control condition and 70 for each contextual ad-
vertising condition. The slightly larger treatment groups allowed for sufficient observations
for two separate comparisons with the control condition.

Respondents were approached after being within viewing distance of the digital
signage for approximately three minutes during their normal movement through the mall.
They then completed the questionnaire in approximately 10 min.

Participants were assigned to groups based on the content displayed on the digital
signage nearest where they were intercepted. This ensured that exposure reflected natu-
rally occurring contextual advertising rather than an artificially controlled experimental
setting. During data collection, the digital signage displayed content consistent with each
condition, including hyperlocal news headlines, neighbourhood weather updates, and
mall-specific promotional banners. Field workers administered the questionnaire, where
participants first evaluated the digital signage attributes, followed by the perceived ad-
vertising value of the displayed content. The survey concluded with items measuring
persuasive communication and demographic characteristics.

Collecting data directly in the mall setting was a methodological strength because
it captured consumers’ real-time responses in a naturalistic shopping environment. This
contrasts with many previous studies that relied on retrospective or post-exposure surveys
and online panels, which often produced less realistic results. The present study therefore
provides more contextually grounded and applicable insights for advertisers and mall
managers. The survey instrument (see Appendix A) included the following three five-point
Likert scales, each using response anchors ranging from strongly disagree (1) to strongly
agree (5).

e Digital Signage Attributes (7 items)—adapted from an established OOH media mea-
surement scale (Roux, 2017).

e  Perceived Advertising Value (7 items)—reflecting utilitarian and hedonic value based
on Advertising Value Theory (Ducoffe, 1995; Ducoffe & Curlo, 2000).

e  Persuasion (4 items)—measuring favourable purchase intent, adapted from Mehta (2000).

The measurement scales were assessed for reliability prior to hypothesis testing.
Domain experts reviewed the questionnaire, which was pilot tested with ten marketing
students, and the instrument was then refined based on feedback. Ducoffe’s (1995) original
scale items were adapted to reflect the spatial context of digital signage in a shopping mall
environment. Based on the pilot study, minor wording and layout refinements were made
to improve clarity and respondent understanding.

A sensitivity power analysis indicated that the final sample of 200 respondents ex-
ceeded the minimum sample required to detect medium-sized effects across the three
advertising conditions at the 5% significance level and 80% statistical power.

Statistical analysis included linear regressions to test the relationships specified in
(H1-H3). Contextual advertising was treated as a categorical independent variable with
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three levels: no contextual advertising, local news content, and local promotion content.
An ANOVA was conducted to test whether mean persuasion differed across the three
conditions (H4a), followed by Tukey HSD post hoc tests to compare the local news and
local promotion conditions with the control condition to identify significant differences in
persuasion outcomes (H4b and H4c).

4. Results
4.1. Sample Profile and Descriptive Statistics

Table 1 presents the demographic profile of the 200 respondents by age, gender, and
home language. Sampling quotas for these characteristics were based on the shopping
mall’s shopper profile. The sample closely reflects the targeted demographic composition
of the mall’s shoppers, confirming that the planned quotas were met.

Two hundred (n = 200) completed questionnaires were used for the analysis. Most
of the sample consisted of female respondents (61%), respondents younger than 35 years
(58.5%) and respondents who spoke an African language at home (47.5%). The sample
reflected the planned shopper profile of visitors to the shopping mall (Pareto, 2025) and
that of a typical upscale shopping mall in South Africa (Vogue Business, 2024).

Table 1. Demographic characteristics of the sample.

Shopper Profile (%) Sample Drawn
Category Freq. (%)
Age 18-24 25 47 235
25-34 35 70 35.0
35-44 25 47 23.5
45-54 10 22 11.0
55+ 5 14 7.0
Gender Male 40 78 39.0
Female 60 122 61.0
Home language African 48 95 47.5
English 28 54 27.0
Afrikaans 21 46 23.0
Other 3 5 2.5

Content recognition checks were conducted with 20 participants who were not in-
cluded in the main study sample. Ten participants evaluated the local news condition
and ten evaluated the local promotion condition. Participants in the local news condition
(M =4.13, SD = 0.53) reported recognition scores significantly above the neutral midpoint
of 3 on the 5-point Likert scale (t(9) = 6.10, p < 0.001). Participants in the local promo-
tion condition (M = 4.10, SD = 0.57) also reported recognition scores above the neutral
midpoint t(9) = 6.10, p < 0.001. These findings indicate that participants recognised the
content presented in the respective treatment conditions as intended. As shown in Table 2,
all constructs demonstrated acceptable reliability, with Cronbach’s alphas ranging from
0.74 to 0.90.

After establishing reliability, mean values were calculated for each construct and
used in the ensuing analysis. The digital signage attributes received higher mean ratings
(M = 4.16, SD = 0.67) than perceived advertising value (M = 2.81, SD = 1.01). The mean
persuasion score was also relatively high (M = 4.60, SD = 0.59).
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Table 2. Descriptive and reliability statistics.
Conditions
Items o Mean SD Control (n =60) Local (n=70) Local (n=70)
None News Promo
Mean SD Mean SD Mean SD
Digital Signage
Attributes 7 0.74 4.16 0.67 3.89 0.60 4.25 0.68 4.30 0.63
(DSA)
Perceived
Advertising 7 0.90 2.81 1.01 2.88 1.06 2.79 0.99 2.76 1.01
Value (PAV)
Persuasion (PS) 4 0.79 4.60 0.59 3.88 0.59 4.87 0.16 4.95 0.12
4.2. Hypothesis Testing Results
Table 3 presents the results of three simple linear regression analyses conducted to test
H1-H3.
Table 3. Simple linear regression analyses (H1-H3).

Hypothesis B SE t-Value p 95% CI for B R?
H1—DSA — Persuasion 0.7087 0.0384 18.457 <0.001 [0.633, 0.784] 0.6324
H2—PAV — Persuasion 0.0538 0.0365 1.474 0.142 [—0.018, 0.126] 0.0109

H3—DSA — PAV 0.3468 0.1200 2.889 0.004 [0.110, 0.583] 0.0405

Note. B represents the unstandardised regression coefficient; SE represents its standard error. Two-
tailed tests were used. DSA = Digital Signage Attributes; PAV = Perceived Advertising Value.

4.2.1. H1: Digital Signage Attributes and Persuasion

The results show that the digital signage attributes significantly predict persuasion,
with a strong positive relationship (B = 0.7087, p < 0.001, R? = 0.6324). This model explained
approximately 63% of the variation in persuasion, indicating that high-quality signage
design and spatial placement are essential factors.

The unstandardised coefficient for digital signage attributes implies that for every
one-unit increase in the composite score of signage attributes, persuasion increased by
approximately 0.71 units. These findings provide support for H1.

4.2.2. H2: Perceived Advertising Value and Persuasion

However, the perceived advertising value did not significantly predict persuasion
(B =0.0538, p = 0.142, R? = 0.0109). Therefore, H2 was not supported.

4.2.3. H3: Digital Signage Attributes and Perceived Advertising Value

The regression indicates that digital signage attributes were positively associated
with perceived advertising value (B = 0.347, SE = 0.120, t(198) = 2.889, p = 0.004,
95% CI[0.110, 0.583]). H3 was therefore supported. Although statistically significant, the
relatively small proportion of explained variance indicates that other factors also con-
tributed to perceived advertising values.

4.2.4. H4a: Persuasion Across the Contextual Advertising Conditions

Table 4 presents ANOVA and post hoc test results. The average persuasion scores
were as follows: Control (M = 3.88, SD = 0.59), Local News (M = 4.87, SD = 0.16), and Local
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Promotions (M = 4.95, SD = 0.12). These results support H4a, indicating that persuasion
differed significantly across the three advertising conditions.

The Tukey HSD post hoc analysis showed that persuasion was significantly higher in
both contextual advertising conditions than in the control condition. However, no signifi-
cant difference in persuasion between the Local News and Local Promotion conditions was
found (mean difference = —0.08, p = 0.350, 95% CI [-0.22, 0.06]).

Table 4. ANOVA and post hoc test results.

ANOVA Results (H4a)

Source Sum of Squares df F p-Value
Contextual Advertising Conditions 44.253 2 185.293 p <0.001
Residual 23.525 197 — —
Tukey HSD Results (H4b and H4c)
Comparison Mean Difference p-Value Lower CI Upper CI Significant

Local news vs.

. —0.08 0.35 —0.22 0.06 No

Local promotions
Local news vs. Control 0.98 <0.001 0.84 1.13 Yes
Local promotions vs. Control 1.06 <0.001 0.92 1.21 Yes

4.2.5. H4b: Exposure to Recent Local News (Treatment 1) Versus No Contextual
Advertising (Control)

The Tukey HSD post hoc analysis revealed a significant difference in persua-
sion between the Local News and Control groups (mean difference = 0.98, p < 0.001,
95% CI[0.84, 1.13]). Participants exposed to local news content reported significantly higher
persuasion than participants in the control condition. These findings support H4b.

4.2.6. H4c: Exposure to Local Promotions (Treatment 2) Versus No Contextual
Advertising (Control)

A significant difference was also found between the Local Promotions and Control
groups (mean difference = 1.06, p < 0.001, 95% CI [0.92, 1.21]). Participants exposed to
local promotional content for nearby stores and restaurants reported significantly higher
persuasion than those in the control condition. These findings support H4c.

5. Discussion

The primary objective of this study was to examine how digital signage attributes,
perceived advertising value, and contextual advertising conditions are associated with per-
suasive communication in a real-world retail environment. More specifically, it determined
whether the contextual relevance of the advertising was associated with greater persuasive
effectiveness of digital signage.

By conducting this research in an actual retail (shopping) mall environment, this
study provides new knowledge about persuasive communication in DOOH settings and
contributes to understanding DOOH communication in connected retail environments.

Overall, the findings provide a more nuanced application of Advertising Value Theory
and Congruity Theory by showing that digital signage attributes significantly predicted
persuasion, perceived advertising value alone did not, and contextual alignment was
associated with greater persuasion.

Together, these findings suggest that persuasive communication in DOOH environ-
ments should be considered in relation to both the communication medium and its sur-
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rounding context, rather than the message value alone. Regression analyses supported H1
and H3. Digital signage attributes were positively associated with both persuasion and
perceived advertising value. However, perceived advertising value was not significantly
associated with persuasion. The contrast is important because it suggests that perceived
value of the advertising message alone may not adequately explain persuasion in the
real-world retail environment.

Consistent with the supported hypotheses, positive evaluations of digital design
attributes were positively associated with persuasion and perceived advertising value.
This is consistent with prior research suggesting that spatial characteristics such as design
quality, sign visibility, and placement can facilitate message processing and persuasive
communication (Bhargava & Donthu, 1999; Donthu et al., 1993; Wilson & Till, 2008, 2011;
Wilson & Suh, 2018).

Peripheral characteristics of the medium, such as layout, screen size, and visibility,
can serve as cues that guide consumers’ cognitive processing of information. This comple-
ments Advertising Value Theory by suggesting the characteristics of the medium may also
contribute to how consumers value advertising within DOOH environments. Moreover,
the findings emphasise that consumer perceptions of signage quality and conspicuousness
within the retail environment are critical to communication effectiveness (Wilson & Suh,
2018; Xaba et al., 2020).

Contrary to H2, no significant relationship was found between perceived advertising
value and persuasion in the regression analysis. This is an important finding because
Advertising Value Theory would suggest that higher perceived advertising value should
be associated with more favourable persuasive responses. This suggests that the persuasive
power of advertising content on digital signage may not be explained by perceived message
value alone and may relate to the medium’s ability to attract attention through its design
and placement. Consumers may therefore respond to the visibility and prominence of the
digital signage when evaluating the advertising message itself.

This finding suggests that perceived advertising value may be influenced by the com-
munication environment in which the message is delivered. These results differ from earlier
studies, which emphasised the importance of content in influencing consumer responses
(Bae et al., 2016; Dennis et al., 2014; Hsiao et al., 2026; Xaba et al., 2020). One possible
explanation for this divergence is the complexity of real retail settings compared with
more controlled environments. In mall settings with high pedestrian traffic, environmen-
tal distractions, visual clutter, and competing stimuli may influence audience cognitive
processing unless signage is visually dominant.

The implication is that effective design may facilitate message processing; in high-
traffic retail environments, environmental conditions may influence how consumers engage
with the medium and evaluate the advertising message itself.

This finding suggests that Advertising Value Theory should be considered alongside
the communication environment when explaining persuasion in DOOH settings. The
results support H4a—H4c. Both local news and local promotions were associated with
significantly higher persuasion levels than the non-contextual content condition. As hy-
pothesised, audiences reported more positive persuasion responses to digital signage when
it addressed their immediate context, such as nearby stores, local community events, and
current weather, than when non-contextual content was displayed. These findings are
consistent with prior literature demonstrating that messages that aligned with an individ-
ual’s situational context are more effective (Aguirre et al., 2015; Bauer et al., 2016; Bright &
Daugherty, 2012; De Keyzer et al., 2022).

These findings are also consistent with previous research showing that contextually
relevant digital signage enhances communication effectiveness and consumer engage-
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ment within retail environments (Dennis et al., 2010, 2012; Mposi et al., 2025; Roux, 2018;
Wilson, 2023).

They also support the theoretical underpinnings of Congruity Theory (Osgood &
Tannenbaum, 1955), which proposes that alignment between messages and environmen-
tal cues creates greater cognitive consistency and supports persuasiveness. Therefore,
when signage content is contextualised within the consumer’s immediate environment,
consumers perceive it more positively and as more persuasive.

The findings suggest the interdependence of signage attributes, content, and context,
indicating that persuasion may be more effective when environmental stimuli are integrated
into signage content in real time. This supports the proposition that contextual alignment
is important for persuasive communication in DOOH environments.

Retail marketers and advertisers are advised to develop and display location-specific
signage content, such as local sales promotions, seasonal events, and community news,
rather than general branding content that does not reflect the physical environment where
the signage is displayed. Prior research has demonstrated that localised promotional
opportunities elicit higher levels of consumer engagement and responsiveness (Roberts,
2018; Roux, 2018). Likewise, localised opportunities for promotion have been shown to
increase consumers’ likelihood of responding positively to promotional messages (Burke,
2009; Dennis et al., 2010; Dennis et al., 2012; Roggeveen et al., 2016).

Conversely, the results suggest that perceived advertising value alone may not explain
persuasion in response to digital signage messages. Positive consumer response may be
more likely when digital signage attributes and the consumer’s context are aligned both
temporally and spatially. Accordingly, effective digital signage should be viewed not
simply as a display medium, but as an interactive communication touchpoint within a
connected retail environment.

Overall, the study supports H1, H3, and H4a-H4c, while H2 was not supported.
Together, these findings suggest that the persuasive effectiveness of digital signage should
be considered in relation to the message value, the attributes of the digital signage itself,
and its contextual relevance. The study therefore contributes to understanding persuasive
communication in DOOH environments by showing that message value alone may not
adequately explain persuasion and that digital signage attributes and contextual congruity
also need to be considered in real-world retail environments.

5.1. Theoretical Implications

The findings contribute to the application of Advertising Value Theory and Congruity
Theory in DOOH environments by highlighting the importance of considering message
value in relation to the medium and its surrounding context. More specifically, the findings
suggest that message value alone may be insufficient to explain persuasive communica-
tion in DOOH environments. Digital signage attributes were positively associated with
perceived message value and persuasion; perceived advertising value itself was not signifi-
cantly associated with persuasion. This suggests that message value should be considered
alongside the characteristics of the digital signage medium and its contextual alignment.
The results also show contextual alignment as an important component of DOOH commu-
nication, as both local news and local promotions were associated with higher persuasion
than non-contextual content.

From an interactive marketing perspective, these findings reinforce the importance
of understanding persuasive communication as a technology-enabled process shaped
by the surrounding environment, rather than as a function of message content alone
(Peltier et al., 2026; Wang, 2024). The findings that news and local promotions did not differ
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significantly further suggest that contextual relevance may apply across different forms of
locally relevant content.

They further suggest that contextual relevance may play an important role in how
convergent smart marketing systems facilitate persuasive communication across connected
consumer touchpoints. Accordingly, persuasive communication should be understood not
only in terms of message content, but also in terms of how message value, technology, and
context are considered together within connected retail environments.

5.2. Managerial Implications

This study offers actionable insights to practitioners involved in DOOH communi-
cation, retail marketing, interactive marketing, and emerging smart marketing systems.
While the design quality and positioning of digital advertising remain crucial for attracting
attention, the findings indicate that contextual alignment, through locally relevant content,
is associated with greater persuasive communication. Promotions for nearby stores were
as persuasive as local news since there was no significant difference between the two
contextual conditions.

Table 5 presents key practical implications arising from the findings, which are sum-
marised below.

Table 5. Managerial implications for contextual digital signage.

Characteristic Contextually Relevant Content Signage Placement
Timing Peak dwell times and waiting periods Consumer decision zones
Content Short, locally relevanjc information Visible from multiple angles
and promotions
Frequency & Features Refreshed regularly Not blocked by fixtures
Examples Local promotions, weather, transport Near point-of-purchase reminders

or community updates

e Localise communication for peak dwell times

Digital signage should be used strategically to maximise visibility and generate sales
during peak hours by placing it in high-traffic areas where large volumes of people are
likely to pass, including food courts, main entrances/exits, and main corridors. The digital
signs can display different messages during periods of high pedestrian traffic. By displaying
the exact location of the sale or discount and its duration (i.e., “10% off all Chuck Taylor All
Stars @ Converse Today Only on level One”), retailers can create an immediate call to action.
Messages can be refreshed regularly to prevent audiences from becoming desensitised to
the content. Based on pedestrian traffic patterns, the message type and rotation frequency
may vary.

e  Use contextually relevant content to maintain engagement

The aim is to keep customers engaged through contextually relevant communication.
When direct advertising is not being displayed, this type of content can be used. Displays
located near escalators, queues, or waiting areas can reinforce contextual relevance by pro-
viding local information such as public transportation schedules, weather forecasts, sports

events, or cultural happenings, helping maintain audience engagement when promotional
advertising is not being displayed.

e Align placements with decision-making contexts

The placement of digital signage is important alongside the type of content being dis-
played. Digital sighage needs to be positioned at eye level, unobstructed and viewable from
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different vantage points. When retailers place digital signage near entrance doors, checkout
counters, or the products being advertised, they make the message more relevant to the
customer’s immediate shopping context, which may support persuasive communication.

Positioning digital signage in these strategic locations allows advertisers to reach
consumers within the immediate shopping context. Media planners should consider screen
placement, display quality, and content contextualisation to maximise responses. While
message content might create an initial impact, the findings suggest consumer responses
may also reflect contextual relevance. Thus, persuasion in the DOOH environment should
be considered in relation to the medium in which it is presented.

6. Limitations and Future Research

When evaluating the limitations of this study, several factors should be considered.
Because of quota sampling and the restriction of collecting data from a single shopping
mall, the generalisability of the findings is limited. The retail setting reflects typical DOOH
exposure conditions among affluent urban residents to DOOH communication in South
Africa. However, it does not account for potential differences across income groups,
geographical areas, or different retail environments (for example, suburban shopping malls,
transport nodes, or discount grocers). Future research could extend this study across
multiple retail environments to determine whether the findings are generalisable across
different contexts and market segments. A further limitation is that participants were
assigned according to the content displayed nearest to where they were intercepted rather
than through random allocation.

The advertising condition may therefore have been influenced by differences between
mall locations, such as shopper movement, nearby stores and competing visual stimuli,
as well as the time of data collection. Future studies could rotate the conditions across
locations and data collection times or randomly assign participants to reduce this possible
confounding effect. Although the study focused on in-situ contextual advertising, it did
not assess mediators such as message frequency, consumer interaction, proximity to the
point of purchase, and interactivity. Factors related to the environmental conditions (e.g.,
dense crowds, ambient background noise, competing visual stimuli) were not evaluated.
To isolate these factors, future studies could adopt controlled or quasi-experimental designs
to directly measure these environmental and media factors.

The findings focus on self-reported persuasion variables rather than behavioural
or objective sales data. While this approach provides valuable insights into consumers’
attitudes and perceptions, self-report measures may be influenced by social desirability
bias. Thus, some participants may inadvertently over- or understate their level of interest in
certain promotional messages. The relatively high persuasion scores in the two contextual
conditions should also be considered when interpreting the differences between contextual
and control conditions. In future studies, it would be valuable to integrate behavioural
measures, such as sales data, redemption rates, or consumers’ interactions with interactive
screens, where such data are available, to validate and extend these findings.

The study was guided by Advertising Value Theory and Congruity Theory because
they are well suited to the objectives of this study. Future studies, however, could ex-
plore context-aware communication using alternative perspectives such as the Stimulus-
Organism-Response (S-O-R) framework, Media Richness Theory, or the Technology Ac-
ceptance Model (TAM).

Artificial Intelligence may further enhance these capabilities by enabling continuous
optimisation of interactive customer journeys, identifying patterns of consumer engage-
ment, and dynamically adapting promotional content in real time to improve communi-
cation effectiveness. Therefore, future research should investigate how attitudinal and
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behavioural metrics can be combined to assess communication effectiveness within multi-
channel and increasingly converged marketing systems.

Retailers could leverage digital signage as an interactive touchpoint within a compre-
hensive omnichannel customer journey by making the experience context-aware. Using
technologies such as QR codes and NFC, retailers could provide consumers with seamless
transitions from watching promotions on digital signage to accessing digital coupons,
participating in AR product experiences via their mobile apps, and engaging with other
digital content. If retailers integrate AR-enabled mobile applications or smart-glasses inter-
faces with the digital signage in retail stores, they could transform the messages provided
on the digital signage into an immersive product visualisation experience and provide
personalised promotional offers. Similarly, VR environments could complement the in-
store experience by extending brand engagement before or after a store visit. Although
these technologies were not examined in the present study, they illustrate how contextual
communication may evolve within future retail environments.

Collectively, these connected paths show how retailers can use digital signage as an in-
teractive, context-aware touchpoint that integrates physical, mobile, and immersive media.

Finally, the study is limited to two contextual conditions of content: localised news
and on-site promotional content. Future studies could therefore examine a broader range
of contextual factors including audience-related variables (e.g., dwell time, community
demographic composition, and language preferences) and operational factors (such as
message scheduling frequency or integration with loyalty programmes). Emerging possi-
bilities such as interactive Al-driven content, biometric feedback, mobile integration, and
immersive consumer experiences may enable more dynamic, real-time, context-responsive
communication, offering further avenues for research. These developments point to in-
creasingly convergent smart marketing ecosystems, where multiple technologies operate
in an integrated, coordinated manner. Future research should therefore examine how
Al, immersive technologies, and connected devices interact within unified platforms to
deliver seamless, context-aware, and personalised consumer experiences across physical
and digital environments.

One key benefit of contextual communication is that it enables relevant promotional
messages to be delivered to customers without requiring the extensive use of personally
identifiable customer information. The ability to deliver context-aware promotional mes-
sages has also been shown to reduce many of the privacy risks typically associated with
personalised advertising.

As Al-enabled, biometric, and other emerging technologies become more widely
adopted in retail environments, future research can explore how these technologies create
new perceived risks related to consumer consent, transparency, and responsible data
usage. As marketers continue to develop more sophisticated interactive and convergent
marketing systems, ensuring both contextual relevance and consumer trust will require
greater attention.
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Appendix A. Measurement Scales and Items

Recognition of the intended content: Local news/Local promotion

1. The digital signage displayed information about local news and
events/promotions from nearby stores or restaurants.

2. The digital signage provided information about current developments in the local
community/about local deals and discounts.

3. The main purpose of the displayed content was to provide local news or

community information/promote products or services available in the
shopping mall.

Digital Signage Attributes

The digital signage creates a favourable overall impression.

The design of the digital signage is attractive.

The size of the digital signage screens is appropriate.

The digital signage screens are clearly visible.

The quality of the digital signage screens is high.

The digital signage screens are well placed in the shopping mall.

NG W N

The speed at which information and advertisements are displayed was appropriate.

Perceived Advertising Value

1. The advertising content displayed on the digital signage is entertaining.

2. The advertising content displayed on the digital signage is interesting.

3. The advertising content displayed on the digital signage is attractive.

4. The advertising content displayed on the digital signage is informative.

5. The advertising content displayed on the digital signage is useful.

6. The advertising content displayed on the digital signage is relevant to me.
7. Overall, the advertising content displayed on the digital signage is valuable.
Persuasion

1. Iwould be likely to purchase a product advertised on the digital signage.

2. Iwould like to try a product advertised on the digital signage.

3. Iwould recommend a product advertised on the digital signage to other people.
4. Iwould consider purchasing a product advertised on the digital signage in
the future.
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