Esic Market Economics and Business Journal —
Vol. 56, n.° 3, September-December 2025, e421 SSIC

Interested in interacting with digital signage?
Analysing the relevance of smartphone
psychological ownership through an integrated
qualitative comparative analysis

Cayetano Medina-Molina
Centro Universitario San Isidoro
cmedina@centrosanisidoro.es
https:/lorcid.org/0000-0003-2322-777X

Noemi Pérez-Macias
Universidad Pontificia Comillas (ICADE)
nperezmacias@comillas.edu

https:/lorcid.org/0000-0002-9504-6225

Sierra Rey-Tienda
Escuela Universitaria de Osuna, Universidad de Sevilla
mariasierrart@euosuna.org
hitps:/lorcid.org/0009-0006-4324-0575

Received: 27-12-2024; Accepted: 18-06-2025; Published: 01-09-2025

Abstract

Objective: This study analyses the conditions that explain citizens’ interest in interacting
with interactive displays. To achieve this, it applies the psychological ownership theory
within the framework of appropriation.

Methodology: A sample of 13,643 consumers aged between 18 and 59 years was analysed
using an integrated QCA approach. After obtaining the QCA solutions, a regression anal-
ysis was performed based on the terms included in these solutions.
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Results: Interest in interacting with digital signage can be explained either by the percep-
tion of advertising digitalisation in out-of-home contexts or by the interaction between
this perception and the psychological ownership consumers feel toward their smart-
phones. Conversely, the lack of interest is consistently explained by the interaction of
negative perceptions of digital signage with an absence of psychological ownership.

Limitations: The study is based on a cross-sectional sample, limiting the ability to track
the evolution of conditions and results over time. A longitudinal approach would provide
valuable insights. Additionally, the use of large-N QCA limits the in-depth analysis of
individual cases.

Practical implications: To boost investment in digital signage in certain markets, it is
crucial to understand consumer perceptions. This study identifies two customer segments
for targeted strategies: those motivated by the perception of out-of-home advertising
digitalisation and those influenced by the interaction between this perception and smart-
phone-related psychological ownership. These highlight the opportunities generated by
the application of augmented reality.

Keywords: digital signage; interactive displays; appropriation; psychological ownership;
QCA

JEL codes: M31; M15; 033

1. Introduction

Technological innovations have transformed consumption patterns, introducing
new products, services and markets (Benamar et al., 2020; Morewedge et al., 2021)
and redefining how urban environments are perceived and experienced (Abdel-Aziz
et al., 2016). Among these innovations are devices that serve as advertising plat-
forms, driving interest in out-of-home advertising due to their ability to capture
attention in a fragmented media landscape and their integration with smartphones
(Roux et al., 2020; Roux & Maree, 2021; Wilson, 2024). Out-of-home advertising
media is highly dynamic, facilitating the incorporation of digital technology through
multiple formats (Wilson, 2023; Wilson et al., 2020).

Advertising displays have evolved from traditional formats to interactive plat-
forms featuring touchscreens and smartphone connectivity, providing immersive
experiences (Abdel-Aziz et al., 2016; Kirk et al., 2015; Mora et al., 2023). Digital
screens in public spaces, often referred to as digital signage, broadcast a variety
of content, including advertisements, entertainment and news (Nanni & Ordanni,
2024; Roux et al., 2020; Roux & Maree, 2021).

The potential of out-of-home media to influence audience behaviour is especially
valuable given the challenge the advertising industry faces in engaging consumers
(Mposi et al., 2025; Roux & Maree, 2021; Wilson et al., 2020). Digital signage
enables more engaging advertising displays that effectively capture consumer atten-
tion. The persuasive and entertaining nature of out-of-home advertising generates a
favourable perception among consumers (Wilson et al., 2020), and greater interest
in processing their advertisements (Wilson, 2023). While these displays have the
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potential to enhance interactions between individuals and their surroundings (Abdel-
Aziz et al., 2016), their adoption faces significant challenges. Interactions with
digital signage are often brief and sporadic, hampered by individuals’ hesitation to
engage with these displays in public spaces (Mora et al., 2023; Wilson, 2023, 2024;
Ylipulli et al., 2014). As a result, this study explores the conditions that influence
citizens’ interest in interacting with digital signage, considering the socio-technical
and emotional aspects of public interaction with digital displays, which often occur
through smartphones (Mora et al., 2023).

Smartphones face challenges in their integration with digital signage in public
spaces to enable meaningful, bidirectional interactions (Mora et al., 2023; Roux et al.,
2020; Ylipulli et al., 2014). Psychological ownership theory offers a valuable explan-
atory framework (Morewedge et al., 2021), emphasising the sense of ‘mine-ness’
(ownership and appropriation) as a key factor in understanding consumer evalua-
tions (Peck & Luangrath, 2023). Since psychological ownership impacts satisfaction
and loyalty toward on-demand and personalised entertainment services (Kisfurjesi et
al., 20235), it is recommended to investigate psychological ownership in the context
of digital products and service consumption (Gupta & Sharma, 2024). This study
addresses the existing gap in examining how consumers’ psychological ownership
influences their interest in interacting with digital signage. First, it is critical to inves-
tigate how technology-driven shifts in consumption affect consumers’ sense of own-
ership (Morewedge et al., 2021). Second, it is necessary to deepen the understanding
of theoretical frameworks that explain the use of digital signage (Wilson, 2024).
This is all within a context in which out-of-home media has been poorly investigated
(Wilson, 2023; Wilson et al., 2020).

This study adopts a technology appropriation model to explore consumers’
interactions with digital displays (Abdel-Aziz et al., 2016; Ylipulli et al., 2014).
Additionally, stemming from the interplay between technology appropriation and
psychological ownership theory, this research incorporates the latter framework.
Personalisation and the discovery of new uses for digital displays enable users to
reinterpret technology and cultivate a sense of ‘mine’, a core element of psycholog-
ical ownership. Psychological ownership plays a critical role in understanding tech-
nology adoption. Focusing on Spain, the study analyses a sample of 13,643 Spanish
consumers aged 18-59. The sample size enables the application of an integrated
Qualitative Comparative Analysis (QCA) approach, combining QCA solutions with
regression analysis. It also allows answering the call to integrate different theories to
respond to complex phenomena (Park et al., 2020), as well as applying multi-meth-
od approaches to achieve a faithful reflection of psychological ownership (Gupta &
Sharma, 2024).

The findings reveal that interest in digital signage can be explained by both pos-
itive perceptions of digital advertising and the interaction of these perceptions with
psychological ownership. Conversely, the lack of interest is consistently tied to the
interaction of negative perceptions of out-of-home advertising digitalisation and
dimensions of psychological ownership. Notably, while perceptions of digitalisation
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are not a necessary condition, they are critical for both fostering and rejecting inter-
est in interacting with digital signage.

The following sections outline the technology appropriation process as a frame-
work for analysing digital signage adoption, introduce the psychological ownership
theory and present the proposed model and propositions. The methodology, results,
discussion and conclusions, including limitations and future research directions, are
subsequently discussed.

2. Literature review
2.1. Technology adoption from the perspective of appropriation

The view of technology as an input that consumers either accept or reject is insuf-
ficient for understanding how they exploit its interactivity, flexibility and capacity
to create value. The adoption of technology is a dynamic and complex process that
requires moving beyond traditional acceptance models and focusing on consumers’
usage experiences (Kirk et al., 2015; Ylipulli et al., 2014). This process, known as
technological appropriation, describes how users integrate technology into their
practices, making it an essential part of their daily lives (Benamar et al., 2020;
Gkinko & Elbanna, 2023; Kirk et al., 2015; Ylipulli et al., 2014). Appropriation
also highlights the active role of users in the consolidation and evolution of technol-
ogy, moving beyond the view of consumers as passive subjects.

Furthermore, the appropriation of technology occurs in different phases or levels
of evaluation. At the initial level, users make preliminary judgments during their first
encounter with the technology, which can lead to rejection or further exploration,
continuing the appropriation process. In the second phase, a deeper exploration of
the technology may result in its definitive adoption, where users recognise its ability to
meet specific needs, or in its disappropriation. Finally, at the third level of integration,
users incorporate the technology into their daily practices in the long term. Howev-
er, changes in user evaluation could lead to disappropriation (Gkinko & Elbanna,
2023). Thus, appropriation is a multifaceted concept that encompasses not only how
technology is used but also how it is adopted and reinterpreted by users (Felicetti et
al., 2024).

The process of appropriation also emphasises the negotiation between users and
designers regarding how technology should be employed, revolving around customi-
sation and interpretation. Customisation allows users to adapt technology to their
specific needs, while interpretation involves discovering new meanings or applica-
tions for it (Felicetti et al., 2024). When technology is in use, individuals can redefine
its functional purpose, personalise it and assign symbolic meanings to it to make it
their own — or they may reject it altogether (Benamar et al., 2020; Gkinko & Elban-
na, 2023; Kirk et al., 2015; Ylipulli et al., 2014). People not only shape technology,
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but they are also shaped by these technologies through their interactions with them
(Benamar et al., 2020; Ylipulli et al., 2014).

2.2. Psychological ownership

Psychological ownership refers to the meanings and emotions associated with the
possession of an object, accompanied by the feeling that itis ‘mine’ or ‘ours’ (Kirk et al.,
2015; Van Dyne & Pierce, 2004). The more a choice is felt to matter, the greater the
psychological ownership attached to that choice (Chan, 2025). This concept arises
from individuals’ innate need to possess (Delgosha & Hajihezdari, 2021). It reflects
an emotional bond between consumers and the goods or services they use, creating
such a close connection that they perceive these as extensions of themselves (Delgo-
sha & Hajihezdari, 2021; Kirk et al., 2015; Morewedge et al., 2021; Van Dyne &
Pierce, 2004). Psychological ownership plays an instrumental role in adoption
and post-adoption processes by (1) motivating users to consider attributes beyond
cost-benefit evaluations and (2) strengthening the user-object relationship by satisfy-
ing basic needs (Delgosha & Hajihezdari, 2021).

Psychological ownership emerges when individuals identify an object as being
relevant to achieving meaningful outcomes, perceiving it as something important in
their lives (Delgosha & Hajihezdari, 2021; Pirkkalainen et al., 2018; Stir & Zait,
2022), and which develops over time (Chan, 2025). More specifically, its origins are
linked to four fundamental human needs that act as motivators or roots: (1) efficacy
and effectiveness, (2) self-identity, (3) having a place (related to a sense of belong-
ing), and (4) stimulation and activation (Chen et al. 2021; Danckerts & Kenning,
2019; Li et al., 2024). Efficacy and effectiveness relate to an individual’s desire to
feel competent and capable in their environment. Self-identity involves possession
as a symbolic expression of self, allowing people to create and communicate their
identity. Having a place reflects an individual’s need for a familiar space, a preferred
location and a fixed point of reference around which they build their daily activities.
Lastly, stimulation and activation represent the extent to which possessions generate
excitement or arousal (Danckerts & Kenning, 2019).

Three interrelated routes lead to psychological ownership: (1) having a sense of
control or efficacy over the object, (2) gaining in-depth knowledge about it, and (3)
investing time and energy in it (Chen et al., 2021; Delgosha & Hajihezdari, 2021;
Kirk et al., 2015; Morewedge et al., 2021). Perceived control, defined as the subjective
belief that one can influence their environment and freely use objects, establishes a
connection that fosters psychological ownership (Kisfiirjesi et al., 2025; Paraman et al.,
2024). While consumers may experience this type of ownership toward both material
and intangible objects (Delgosha & Hajihezdari, 2021; Pirkkalainen et al., 2018; Stir &
Zait, 2022; Van Dyne & Pierce, 2004), digital products present unique challenges due
to their reduced tangibility and lower perceived control (Danckerts & Kenning, 2019).
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2.3. Proposed model and justification of propositions

Ylipulli et al. (2014) developed a model for the process of adopting technologies
in public spaces across three levels. The first level acts as a filter that may prevent
technology adoption. At the second level, users are prepared to actively test the tech-
nology, potentially leading to its appropriation or disappropriation. Finally, the third
level incorporates sociocultural factors that influence the appropriation process,
either facilitating or hindering adoption. The model is adapted to emphasise two
key levels: the first, which acts as a filter for technology use, and the second, which
integrates the psychological ownership consumers develop toward their smartphones
and how this affects their interest in interacting with digital signage (Figure 1).

Out-of-home advertising is an effective and innovative strategy for subtly influenc-
ing audience behaviour (Wilson et al., 2020). The interactive and personalised nature
of such media captures users’ interest and shapes behaviour by mediating motivational
factors and user experience. In the context of digital out-of-home advertising, interac-
tion refers to users’ expectations regarding the accessibility of content through menus
and touchscreens (Mposi et al., 2025). Whether users find digital display content
interesting determines the extent of their attention, with interest encompassing dimen-
sions such as engaging and informative. In fact, interest is considered a third critical
dimension that drives attention to digital display content (Wilson, 2023). Therefore,
this study investigates users’ interest, or lack thereof, in interacting with digital signage.

The theory of psychological ownership assumes that the feeling of ownership
is shaped by both individual and contextual factors and influences behaviour by
reinforcing identification with the owned object, potentially making it an extension
of one’s identity (Pirkkalainen et al., 2018; Van Dyne & Pierce, 2004). This concept
plays a central role in brand content engagement and consumer interaction with
digital services (Kisfiirjesi et al., 2025). Perceived psychological ownership encour-
ages individuals to explore and exploit possessions more actively, as they become
meaningful reference points that guide behaviour (Delgosha & Hajihezdari, 2021).

For firms, psychological ownership is a key intangible asset due to its impact on
consumer behaviour (Gupta & Sharma, 2024). It satisfies consumers’ emotional and

Figure 1. Proposed model

Digital Smartphone Digital
signage psychological signage

perception ownership interaction

Source: Own elaboration.
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social needs, shaping their perceptions, attitudes and behavioural intentions (Chan,
2025; Danckerts & Kenning, 2019; Delgosha & Hajihezdari, 2021; Li et al., 2024;
Morewedge et al., 2021; Paraman et al., 2024; Pirkkalainen et al., 2018; Stir & Zait,
2022). Beyond increasing perceived value, psychological ownership also mediates emo-
tional attachment through affective reactions, deepening the user-object connection.

Building an emotional and psychological bond with technology can be decisive
in overcoming initial resistance to interactive displays in urban environments. In
the digital realm, users may feel ownership not only toward the device itself but
also toward the digital products accessed through it (Danckerts & Kenning, 2019).
Features like touchscreens, for instance, can increase the sense of control and psy-
chological ownership, as well as attachment to electronic devices (Li et al., 2024;
Paraman et al., 2024; Peck & Luangrath, 2023). Psychological ownership depends
not only on prolonged use or control but also on tangible and perceptual interactions
that strengthen the emotional connection to an object. In this sense, tactile feedback
during interactions through mobile devices can increase both the sense of psycholog-
ical ownership and attachment to them (Paraman et al., 2024). Simply touching an
image of an object can lead to a positive evaluation if the experience creates a sense
of ownership (Stir & Zait, 2022). Positive perceptions associated with digital signage
tend to lead to stronger behavioural responses (Roux et al., 2020).

Moreover, the more individuals rely on a source of information, the more trustwor-
thy they perceive it to be. Consequently, users who are more dependent on their smart-
phones perceive them as more reliable and may transfer that trust to the advertisements
received through them via the halo effect (Stewart & Perren, 2023). According to Lee
(2020), smartphone users engaged in multi-screening tend to value the informativeness
of mobile advertising more highly, fostering favourable attitudes toward this content.
This suggests that users with more intensive technological usage and multitasking habits
are more inclined to adopt technologies such as digital signage, further reinforcing their
emotional connection and positive perceptions. Given that psychological ownership
plays a key role in the adoption and use of digital signage — and mediates behavioural
perceptions linked to app-based services —, the following propositions are proposed:

Proposition 1. The perception of digital signage and psychological ownership of
smartphones interact to explain interest in engaging with digital signage.

Proposition 2. The perception of digital signage and psychological ownership of
smartphones interact to explain the lack of interest in engaging with digital signage.

3. Methodology
3.1. Sample and data collection

The Asociacion para la Investigacion de los Medios de Comunicacion (AIMC,
2024) has been monitoring internet use in Spain since 1996. In its 26" edition, the
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fieldwork was conducted between 17 October and 11 December 2023, yielding 18,902
valid responses. From these, 13,643 cases were selected, comprising individuals aged
between 18 and 59. Of the sample, 65% were male and 35% female. In terms of age
distribution, 13% were aged 18-29, 33% were aged 30-44 and 54% were aged 45-59.
All conditions and the outcome were measured on a 5-point scale, as detailed in Table 1.

Table 1. Outcome and conditions included in the model

Outcome/Condition Description (Acronym)

Interact To what extent do you find it interesting to interact with these types of
digital displays (e.g., touchscreen, using a smartphone)? (INTDISP)

Perception displays Advertising on billboards, street furniture, urban areas, etc., is undergoing
a digitisation process (from paper to screens). How would you rate this
process? (DIGDISP)

I prefer outdoor advertising (on the street, in shopping malls, etc.) when
viewed on digital screens (LIKDISP)

Smartphone I couldn’t live without internet on my mobile phone (LIVMOV)
psychological . . . . .
ownership My mobile phone is sufficient for everything I want to do on the internet

(ALLMOV)

Source: Own elaboration.

3.2. Method

QCA is an analytical technique based on set theory that employs Boolean algebra
to systematically reduce complexity (Meuer & Rupietta, 2017a). QCA is character-
ised by its epistemological foundations, addressing causal complexity, which differ-
entiates between necessary and sufficient conditions (Lopez-Cabarcos et al., 2024).
Through conjunctural causation, it establishes how different conditions interact,
with the effect of one condition often depending on its combination with others.
QCA allows the identification of asymmetric causal relationships, requiring distinct
explanations for a result and its negation, and accounts for equifinality, wherein
different combinations of conditions can explain the same phenomenon. Thus, QCA
identifies complex interactions and manages equifinality by focusing on the ‘causes
of effects’ (Meuer & Rupietta, 2017a; Oana et al., 2021).

Systematically combining qualitative and quantitative approaches offers potential
for better understanding phenomena (Meuer & Rupietta, 2017a). Mixed meth-
ods systematically integrate different research approaches under the premise that
they provide contributions exceeding those of individual methods, create stronger
inferences and simultaneously test theories within a single study (Meuer & Rupi-
etta, 2017b). Sometimes, QCA is used initially, and its results are incorporated as
variables in statistical analyses. This integration is useful for quantifying QCA’s
qualitative results, assessing the representativeness of QCA’s complete solution, and
strengthening the predictive power of theories (Meuer & Rupietta, 2017a).
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While QCA was developed for use in small-sample studies (small-N QCA), it
can also be applied to large-sample studies (large-N QCA) (Thomann et al., 2018).
In large-N QCA, a condition-oriented approach is preferred. Although it does not
benefit from insights gained through intimacy with individual cases, it offers sever-
al advantages (Thomann & Maggetti, 2020). Condition-oriented QCA focuses on
cross-case comparisons, conceptual knowledge of case types and the robustness and
reliability of QCA solutions; and it is often applied in combination with statistical
techniques that demonstrate the validity and robustness of cross-case inferences
(Thomann et al., 2022). QCA can handle thousands of cases. In fact, from a the-
oretical perspective, the sample size is not limited by methodological constraints
(Greckhamer et al., 2013). Supporting large-N QCA with complementary statistical
techniques establishes the validity and robustness of cross-case inferences while
offering opportunities for new contributions by focusing interpretation on config-
urations (Meuer & Rupietta, 2017a; Meuer & Rupietta, 2017b; Misangyi et al.,
2017; Thomann et al., 2022; Thomann & Maggetti, 2020). The application of
QCA involves the development of different steps before calibration (theoretical fit,
research design, measurement and calibration), during the analysis (need and suffi-
ciency analysis) and after the analysis (robustness and relationship of the cases with
the theory) (Oana et al., 2021).

To confirm the suitability of applying QCA, a contrarian case analysis was con-
ducted. As shown in Table 2, numerous cases would remain unexplained by main
effects, demonstrating the appropriateness of using QCA.

Subsequently, a descriptive analysis of the conditions and the outcome included in
the model was conducted, showing homogeneous behaviour across them (Table 3).

Table 2. Contrarian case analysis

INTDISP
1 2 3 4 s
DIGDISP 1 902 (7%) 358 (3%)  0(0%) 151 (1%) 81 (1%)
2 1,323 (10%) 3,417 (25%) 0 (0%) 1,293 (9%) 310 2%)
3 0 (0%) 0(0%)  0(0%) 0 (0%) 0 (0%)
4 310 2%) 797 (6%)  0(0%) 1,701 (12%) 547 (4%)
5 160 (1%) 303(2%)  0(0%) 449 (3%) 1,541 (11%)
LIKDISP 1 1,035 (8%) 721 (5%)  0(0%) 409 (3%) 258 (2%)
2 0 (0%) 0(0%)  0(0%) 0 (0%) 0 (0%)
3 1,008 (7%) 2,701 (20%)  0(0%) 1,636 (12%) 779 (6%)
4 352 (3%) 954 (7%) 0 (0%) 1,121 (8%) 614 (5%)
5 300 (2%) 499 (4%) 0 (0%) 428 (3%) 828 (6%)

(continued)
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Table 2. Contrarian case analysis (continued)

INTDISP
1 2 3 4 5

LIVMOV 1 740 (5%) 970 (7%) 0 (0%) 545 (4%) 356 (3%)
2 663 (5%) 1,427 (10%)  0(0%) 792 (6%) 408 (3%)
3 631(5%) 1,273 (9%)  0(0%) 1,149 (8%) 540 (4%)
4 0 (0%) 0(0%)  0(0%) 0 (0%) 0 (0%)
5 661(2%)  1,205(9%)  0(0%) 1,108 (8%) 1,175 (9%)

ALLMOV 1 1,020 (7%) 1,162 (9%)  0(0%) 750 (5%) 505 (4%)
2 675 (5%) 1,511 (11%)  0(0%) 941 (7%) 532 (4%)
3 0 (0%) 0(0%)  0(0%) 0 (0%) 0(0%)
4 630 (5%) 1,440 (11%) 0 (0%) 1,286 (9%) 694 (5%)
5 370 (3%) 762 (6%)  0(0%) 617 (5%) 748 (5%)

Phi <0.001; Cramer’s V<0.001; Gamma <0.001; Kendall’s Tau-b<0.001

Source: Own elaboration.

Table 3. Descriptive statistics

Mean Median Standard ~ Skewness  Standard Kurtosis Standard
deviation error error

skewness kurtosis
INTDISP 3.320 3.000 1.184 -0.371 0.021 -0.522 0.042
DIGDISP 3.450 3.000 1.005 -0.200 0.021 -0.040 0.042
LIKDISP 3.260 3.000 1.087 -0.220 0.021 -0.241 0.042
LIVMOV 3.590 4.000 1.254 -0.563 0.021 -0.666 0.042
ALLMOV 3.310 3.000 1.216 -0.332 0.021 -0.793 0.042

Source: Own elaboration.

The conditions and outcome were then calibrated, with thresholds of 5 for full
inclusion, 3 for maximum ambiguity and 1 for full exclusion. The aim was therefore
to maintain the greatest variability existing in the measurement of conditions and
results. Additionally, ambiguous cases were adjusted by subtracting 0.01. This was
intended to prevent cases with an intermediate rating on the Likert scale from being
calibrated with a membership that would signify belonging to the corresponding set.
The skewness check revealed that all conditions and outcomes were within accept-
able thresholds (e.g., INTDISP=44.51%; DIGDISP=42.57%; LIVMOV=56.75%;
ALLMOV=47.99%; LIKDISP=37.35%).
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4. Results

4.1. Identification of necessary conditions

For a condition to be considered necessary, it must have a consistency greater
than 0.9 and a relevance of necessity (RoN) value greater than 0.5. There is no strict
threshold for coverage (Oana et al., 2021). As shown in Table 4, no single condition
met the thresholds required to be considered necessary.

Similarly, the analysis of super-subsets revealed that while some subsets exceeded
the required thresholds (Table 5), they lacked theoretical justification and were thus
not considered necessary conditions.

Table 4. Analysis of necessity INTDISP/~INTDISP

Consistency Coverage RoN
DIGDISP 0.882/0.743 0.841/0.502 0.798/0.558
LIKDISP 0.781/0.721 0.807/0.527 0.798/0.617
LIVMOV 0.804/0.769 0.729/0.493 0.668/0.519
ALLMOV 0.749/0.719 0.754/0.513 0.746/0.596
~DIGDISP 0.477/0.765 0.724/0.821 0.852/0.899
~LIKDISP 0.542/0.736 0.733/0.704 0.831/0.816
~LIVMOV 0.440/0.577 0.729/0.676 0.871/0.849
~ALLMOV 0.516/0.656 0.722/0.649 0.833/0.798
RoN=Relevance of necessity.
The tilde ‘~* denotes the logical operator NOT.
Source: Own elaboration.
Table 5. Necessary super-subsets
Outcome Conditions Consistency RoN Coverage
INTDISP DIGDISP+~LIVMOV 0.910 0.663 0.772
DIGDISP+~ALLMOV 0.916 0.639 0.762
DIGDISP+~LIKDISP 0.912 0.644 0.763
DIGDISP+LIKDISP 0.935 0.657 0.779
~INTDISP  ~DIGDISP+~LIVMOV+~ALLMOV 0.903 0.633 0.619
~DIGDISP+~LIVMOV +~LIKDISP 0.909 0.647 0.631
~DIGDISP+~ALLMOV +~LIKDISP 0.923 0.617 0.618

(continued)
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Table 5. Necessary super-subsets (continued)

Outcome Conditions Consistency RoN Coverage

RoN=Relevance of necessity.
The addition symbol ‘+” stands for the logical operator OR and the tilde ‘~ stands for the logical
operator NOT.

Source: Own elaboration.

4.2. Identification of sufficient conditions

To identify sufficient conditions, a truth table was created, requiring a consist-
ency of 0.9 and at least 500 cases per configuration. To establish the required con-
sistency level, it was taken into account that, when using large-N QCA, consistency
levels higher than 0.8 are recommended. Likewise, the trade-off between the analy-
sis potential and the inclusion of rare configurations, while maintaining a relevant
number of cases, was taken into account when considering the number of required
cases (Greckhamer et al., 2013). To obtain the intermediate solution, the directional
expectation of ALLMOV’s presence was included (and its negation for the outcome
negation). Following Fiss’s (2011) approach, core and peripheral conditions were
distinguished based on their presence in parsimonious and intermediate solutions or
exclusively in intermediate ones. The concepts of causal core and periphery enable
the identification of essential or fundamental conditions as opposed to those of lesser
importance or even irrelevant ones, thereby facilitating comparisons between config-
urations (Fiss, 2011; Meuer & Rupietta, 2017b; Rubinson, 2019).

Three main parameters are used to assess sufficient conditions, or the terms they
comprise. Consistency numerically expresses how closely the sufficiency relationship
between a condition and the outcome conforms to a set theory pattern. Proportion-
al reduction in inconsistency (PRI) reflects whether a condition explains both an
outcome and its negation, with PRI values below 0.5 being considered insufficient.
Coverage reflects the empirical relevance of a solution, in terms of how much of the
outcome can be explained by a sufficient condition (Oana et al., 2021). The inter-
mediate solution explaining interest in interacting with digital signage achieved high
parameters (consistency=0.875; PRI=0.776; coverage=0.800) through two terms.
The first term comprised two core conditions (DIGDISP*LIKDISP), while the second
combined DIGDISP and ALLMOYV as core conditions with LIVMOYV as peripheral.
Both terms demonstrated high performance metrics (Table 6).

The intermediate solution explaining the negation of interest in interacting with
digital signage also demonstrates high parameters (consistency=0.881; PRI=0.657; cov-
erage=0.581) and comprises three terms, formed by the combination of the negation of
three conditions. In the first term, the combination of two core conditions (~DIGDIS-
P*~ALLMOV) is joined by ~LIVMOWV. In the second and third terms, ~DIGDISP as a
core condition is combined with ~LIKDISP as a peripheral condition, along with a core
condition that is either ~NLIVMOV in the second term or ~ALLMOV in the third term.
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Table 6. Intermediate solutions

INTDIG ~INTDIG

Term 1 Term 2 Term 1 Term 2 Term 3
DIGDISP ® o O O O
LIKDISP ® @) O
LIVMOV ) @) O
ALLMOV o O O
Consistency 0.892 0.898 0.914 0.913 0.902
PRI 0.796 0.799 0.689 0.692 0.679
Raw coverage 0.728 0.607 0.419 0.430 0.476
Unique coverage 0.192 0.072 0.047 0.058 0.104
Solution consistency 0.875 0.881
Solution PRI 0.776 0.657
Solution coverage 0.800 0.581

PRI=Proportional reduction of inconsistency

Source: Own elaboration.

To facilitate the interpretation of intermediate solutions, they are also presented
in the form of a radar chart, a method developed by Meuer et al. (2015) to visualise
QCA configurations (Rubinson, 2019). This presentation (Figure 2) highlights the
different sufficient conjunctions through their size and shape, making it a particular-
ly interesting approach for evaluating diverse profiles (Oana et al., 2021).

4.3. Robustness of results

Given the importance of error management in applying large-N QCA, traditional
fit parameters were complemented with robustness analysis of the results (Thomann
et al., 2018). First, the Braumoeller (2015) test was conducted to detect the presence
of false positives. Since none of the terms’ consistency fell within the generated con-
fidence interval, the existence of false positives can be ruled out (Table 7).

To further assess the robustness of intermediate solutions, the robustness test
suggested by Oana and Schneider (2024) was used, which is more suitable for larg-
er sample sizes and less familiarity with the cases. Three alternative models were
generated by modifying the requirements of consistency for sufficiency to 0.85 and
the minimum number of cases to 250. The robustness fit results are very high both
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Figure 2. Radar chart of intermediate solutions
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Source: Own elaboration.
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Table 7. Robustness of the parsimonious solution

Outcome  Term Consistency PRI Coverage  Unique  Confidence p-val-ad;
coverage interval
INTDISP  DIGDISP* 0.884 0.783 0.687 0.091 [0.771, 0.013
ALLMOV 0.782]
DIGDISP* 0.892 0.796 0.728 0.132 [0.775, 0.017
LIKDISP 0.786]
Model 0.869 0.769 0.819 - - -
~INTDISP  ~DIGDISP* 0.874 0.636 0.547 0.128 [0.702, 0.013
~ALLMOV 0.720]
~DIGDISP* 0.884 0.646 0.500 0.081 [0.709, 0.017
~LIVMOV 0.727]
Model 0.856 0.618 0.628 - - -

PRI=Proportional reduction of inconsistency; p-val-adj=p value adjusted.
The multiplication symbol “** denotes the logical operator AND.

Source: Own elaboration.

for explaining interest in interacting with digital signage (RF_cov=1; RF_cons=1;
RF_SC_minTS=0.946; RF_SC_maxTS=0.685) and for its negation (RF_cov=1; RF_
cons=1; RF_SC_minTS=1; RF_SC_maxTS=0.75). In terms of the robustness case,
values are acceptable for explaining interest in interaction (RCR_typ=0.704; RCR_
dev=0.524; RCC_Rank=2) and slightly lower for the negation of interaction interest,
especially for deviant cases (RCR_typ=0.561; RCR_dev=0.185; RCC_Rank=2).
Additionally, to determine the applicability of results to all sample cases, a cluster
analysis was conducted, using prior interaction with digital signage as a criterion for
cluster establishment. The observed distance values (Oana et al., 2021) ruled out
significant discrepancies in the behaviour of solutions based on whether consumers
had previously interacted with digital screens for both INTDISP (Term1=0.036;
Term2=0.036) and ~INTDISP (Term1=0.027; Term2=0.027; Term3=0.032).

4.4. Theory testing

Large-N QCA studies are suitable for evaluating theoretical propositions, offer-
ing insights into the components of a theory that are supported by empirical find-
ings, areas requiring theoretical expansion and aspects that may need to be excluded
(Schneider & Wageman, 2012). QCA is increasingly used to evaluate expectations
derived from theory; thus, theory-evaluating QCA formulates concrete set-theoretic
expectations in propositions (Thomann et al., 2022). A study grounded in a large-N
approach facilitates the development of new hypotheses or theories for future explo-
ration. This study applied theory evaluation based on Thomann et al. (2018).
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The intersection between theory and empirical solutions represents the overlap
where the theory is supported by evidence. This intersection demonstrates optimal
parameters (consistency=0.926; PRI=0.839; coverage=0.536) (Table 8), indicating
strong alignment between theory and results. A second area highlights overlaps
between empirical findings and cases not anticipated by theory, suggesting an
expansion of existing theory. This area comprises configurations where some condi-
tions in the solution are negated (consistency=0.885; PRI=0.746; coverage=0.626).
This space includes terms in which one of the conditions is denied, a situation not
contemplated in the initial version of the theory used. No cases explained by theory
are excluded from the solution, eliminating the need for theory delimitation. Situ-
ations not explained by either theory or findings indicate configurations that are
insufficient for results (consistency=0.724; PR1=0.438; coverage=0.575). Lastly, the
interaction between situations not explained by either theory or findings indicates
configurations that are insufficient for the results.

4.5. Integrated analysis

QCA terms were integrated into the regression analysis to assess the relative
importance of each term and include control variables (Fiss et al., 2013; Meuer et
al., 2015; Meuer & Rupietta, 2017b). In the analysis, the terms that make up each
of the explanations are taken as independent variables (2 in the case of INT and 3
for ~INT), taking the membership score of each case as a value in said terms. Since
in none of the developed models the condition index is above 30, the possibility of
the existence of collinearity (INT) or multicollinearity (~INT) was ruled out; in fact,
only one term in each model reaches a proportion higher than 0.9 (0.97 Term 2 INT
for dimension 2 and 0.96 Term 3 ~INT in dimension 3).

The regression analysis for terms explaining INT showed both terms as signifi-
cant, with a greater weight for Term 1 (Table 9). Including prior interaction with the
screens improved the model’s fit, as indicated by an increase in adjusted R2, though
the terms’ impact remained largely unchanged.

Table 8. Theory-testing analysis

Theory ~Theory
Model DIGDISP*LIVMOV* DIGDISP*~LIVMOV*LIKDISP +
ALLMOV*LIKDISP DIGDISP*~ALLMOV*LIKDISP +

DIGDISP*LIVMOV*ALLMOV*~LIKDISP

~Model - ~DIGDISP + ~LIVMOV*~LIKDISP +
~ALLMOV*~LIKDISP

Model: DIGDISP*LIKDISP + DIGDISP*LIVMOV*ALLMOV (consistency=0.875; PRI=0.776;
coverage=0.800).
Theory: DIGDISP*LIKDISP*LIVMOV*ALLMOV (consistency=0.926; PRI=0.839; coverage=0.536).

Source: Own elaboration.
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Table 9. Regression analysis for INT terms

Model! Model?
Term 1 0.366" 0.343"
Term 2 0.196"" 0.175"

! Adjusted R?=0.225
2 Adjusted R?=0.275

Source: Own elaboration.

Table 10. Regression analysis for ~INT terms

Model' Model?
Term 1 0.084" 0.089™
Term 2 0.133"" 0.117°"
Term 3 0.229* 0.201*

! Adjusted R?=0.181
2 Adjusted R?=0.234

Source: Own elaboration.

The regression analysis for terms explaining ~INT showed all three terms as sig-
nificant, with improved model fit when the control variable was included (Table 10).
The highest weight corresponded to Term 3, followed by Term 2, with Term 1 having
the smallest impact.

5. Discussion

The findings reveal that there are no necessary conditions for citizens to express
interest — or lack thereof — in interacting with digital displays. This result contrasts
with Ylipulli et al. (2014), who suggest that specific conditions act as filters in the
process of technological appropriation. However, if such conditions exist in the case
of digital displays, they are not reflected in the conditions included in this model.

When the analysis focuses on the conditions that explain interest in interacting
with digital signage, a positive perception of the digitalisation process in advertising
emerges as a core condition, considered an essential causal factor (Fiss, 2011; Meuer &
Rupietta, 2017b; Rubinson, 2019). This perception is complemented, in the first
term, with a preference for out-of-home advertising viewed on digital screens,
reflecting a favourable attitude toward interactive visual media. In the second
term, this is joined by the perception that smartphones allow users to accomplish
everything they need online and their emotional dependence on these devices, as evi-
denced by statements like ‘I couldn’t live without my smartphone’. Consequently, in
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this second term, the interaction between psychological ownership and perceptions
of digital displays is a determinant of interest in interacting with these technologies.

However, integrated QCA analysis indicates that the first term, which does not
include dimensions linked to psychological ownership, has a greater impact on the
interest in interacting with digital displays. This finding suggests that, in the context
of digital products, fostering digital ownership may be more complex due to specific
characteristics of such products, such as their lower tangibility and perceived diffi-
culty of personalisation (Paraman et al., 2021).

On the other hand, the lack of interest in interacting with digital displays is
explained through three terms, all of which share the negation of a positive percep-
tion of the digitalisation process in out-of-home advertising as a core condition. In
these terms, this condition is combined with the negation of two conditions (at least
one related to psychological ownership). This underscores the instrumental role of
psychological ownership in technological adoption and post-adoption processes
(Delgosha & Hajihezdari, 2021).

In the first term, the negation of a positive perception of digital displays is accom-
panied by the negation of both dimensions through which psychological ownership
is assessed. In the second and third terms, this is combined with the negation of a
liking for the digitalisation process as a peripheral condition. Additionally, the sec-
ond term includes the negation of emotional dependence on smartphones, while the
third term includes the negation of the perception that smartphones allow users to
accomplish everything they want through the Internet. Thus, the lack of interest in
interactive displays involves a combination of negative perceptions of the displays
and the negation of dimensions related to psychological ownership. These findings
confirm that psychological ownership influences attitudes and behaviours by shap-
ing perceptions of the factors that determine behavioural intention (Pirkkalainen et
al., 2018; Van Dyne & Pierce, 2004).

From the perspective of technological appropriation theory, these results reinforce
the notion that adopting digital technologies is not a passive process but a dynamic one
(Kirk et al., 2015; Ylipulli et al., 2014) influenced by multiple individual, social and con-
textual factors (Benamar et al., 2020). The model proposed by Benamar et al. (2020),
which identifies phases such as exploration and use construction, can help explain why
positive perceptions of digital displays and favourable attitudes toward smartphones are
crucial in fostering interaction interest. Likewise, rejection of these technologies could
be interpreted as a form of disappropriation, where users fail to establish an emotional
or functional connection with the device (Gkinko & FElbanna, 2023).

In conclusion, these findings support Proposition 2, which posits that the negation
of digital signage perceptions and psychological ownership toward smartphones inter-
act to explain the lack of interest in digital signage. However, the results do not support
Proposition 1, which may reflect inherent difficulties in creating ownership bonds with
digital products like interactive displays. These findings also highlight the importance of
designing technologies that facilitate symbolic and functional appropriation, enabling
users to meaningfully integrate these technologies into their daily routines and practices.
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6. Conclusions, contributions, limitations and future directions
6.1. Conclusions

This study was conducted to identify the conditions that explain interest in
interacting with digital signage. Addressing a gap in the literature, it drew upon the
theoretical framework of psychological ownership. The findings confirm that per-
ceptions of digital signage can interact with psychological ownership to encourage
its use. In contrast, the absence of interest in digital signage is consistently explained
by the interaction between its perception and psychological ownership. In this sense,
the technological appropriation approach demonstrates that it is possible to model
digital signage use through meaningful interactions between users and the technolo-
gy via their smartphones.

6.2. Contributions

The theoretical contributions of this work include identifying instances where
consumers may feel interested in digital signage regardless of psychological owner-
ship of their smartphones. Additionally, the results show that the explanatory fac-
tors for interaction interest do not necessarily depend on prior user experience with
digital signage, suggesting that this interest could develop in early exposure stages.

Methodologically, this research showcases the potential of the integrated QCA
approach for analysing complex phenomena. QCA benefits from its epistemological
foundations. First, asymmetry reveals that interest in interaction and its negation
require differentiated explanations beyond merely inverting the valence of explan-
atory conditions. For instance, while interest in digital signage is explained by two
terms, its negation comprises three (reflecting equifinality). Second, conjunctural
causation illustrates how the effects of conditions depend on their interaction with
others. Finally, QCA allows differentiation between necessary and sufficient condi-
tions. However, the presence of a positive perception of advertising digitalisation in
explaining interest (and its negation in explaining disinterest) cannot be considered
a necessary condition since it represents a ‘false necessity’. Complementing QCA
with regression analysis, enabled by applying the analyses to a large-N sample,
allowed for deeper insights into which terms have the greatest impact on the ana-
lysed outcome.

From a management standpoint, the study identifies two pathways with distinct
consumer profiles that can inform targeted digital signage strategies. The first group
shows interest in digital signage due to a positive perception of digitalisation processes.
These consumers are receptive to technology and represent an ideal audience for both
commercial and informational campaigns. For this segment, companies should prior-
itise content-focused digital signage, focusing on informative, engaging and visually
appealing displays that leverage the consumer’s openness to digital experience to foster
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engagement and brand affinity. The second group demonstrates high psychological
ownership of their smartphones, making them more likely to engage in interactive and
personalised experiences with digital signage. For this profile, managers should consid-
er strategies that integrate digital signage with mobile technologies, enabling two-way
interactions. In particular, the integration of augmented reality features presents an
interesting opportunity. Incorporating augmented reality through dedicated apps or
mobile-linked signage can enhance the sense of control and personalisation. This can
strengthen consumer attachment and increase the effectiveness of the campaign.

6.3. Limitations and future directions of research

The primary limitations of this study include its reliance on a cross-sectional sample,
which limits the ability to assess the temporal evolution of the conditions being inves-
tigated. Additionally, the use of a large-N QCA approach reduces the depth of insight
into individual cases. Another limitation is the exclusion of variables related to user
satisfaction, a key construct in technology acceptance and adoption. Including this vari-
able in future research could provide valuable insights into how satisfaction with digital
signage influences users’ interest in interacting with it. Finally, it would be valuable to
explore how cultural or broader demographic contexts influence these relationships.
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