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Abstract

Digital cultural consumption has become an increasingly important form of cultural partic-
ipation, yet its implications for sustainability remain insufficiently understood. While pre-
vious studies have examined digital culture, digital competencies, and pro-environmental
behavior separately, little is known about how these factors jointly contribute to environ-
mental engagement in digital cultural contexts. This study develops and empirically tests
an integrated structural model explaining the relationships among functional motivations,
digital competencies, digital cultural consumption, and environmental engagement. Envi-
ronmental engagement was conceptualized as a multidimensional construct encompassing
environmental awareness, attitudes, and pro-environmental behavior and was operational-
ized as a single latent construct due to the substantial empirical overlap observed among
these dimensions. The proposed model was tested using structural equation modeling
(SEM) based on data collected through a nationwide CAWI survey of 620 digital cultural
consumers in Poland. Functional motivations positively influenced digital cultural con-
sumption ( = 0.264, p < 0.001). Digital competencies exerted a significant positive direct
effect on environmental engagement (3 = 0.142, p = 0.002), indicating that individuals
with higher digital competencies are more likely to demonstrate stronger environmental
engagement in digital cultural contexts. Digital cultural consumption was positively asso-
ciated with environmental engagement (3 = 0.405, p < 0.001) and partially mediated the
relationship between functional motivations and environmental engagement (3 = 0.107,
p < 0.001). The study contributes to the literature by integrating research on digital cul-
tural participation and sustainability within a single explanatory framework, highlighting
digital cultural consumption as one of the mechanisms linking users” motivations with
environmental engagement. The findings suggest that strengthening digital competencies
and fostering motivation to participate in digital cultural activities may support more
sustainable forms of digital cultural participation.

Keywords: digital culture consumption; sustainability; environmental engagement; digital
competencies; pro-environmental behavior; functional motivations; structural equation
modeling; digital participation; environmental awareness; mediation analysis
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1. Introduction

Digital technologies have fundamentally reshaped how cultural content is created,
distributed, accessed, and consumed. Cultural participation is no longer confined to visiting
cultural institutions, attending in-person events, or purchasing physical cultural goods.
Increasingly, consumers engage with culture through streaming platforms, social media,
mobile applications, digital archives, e-books, podcasts, online events, video platforms,
and virtual exhibitions. Digital cultural consumption has therefore become an important
dimension of contemporary cultural participation and everyday consumer behavior [1-3].

Digital cultural consumption is more than the online extension of traditional forms
of cultural participation. It encompasses a broad range of digitally mediated practices,
experiences, choices, and interactions. Users do not simply access cultural content; they
search for it, evaluate and compare it, comment on it, recommend and share it, save and
personalise it, and integrate it into their everyday social practices and identity work. Digital
cultural consumption thus takes place in a hybrid environment in which online and offline
activities are increasingly intertwined [1,4]. Beyond reshaping cultural participation, digital
cultural consumption has become an increasingly important component of the digital
economy and a potential driver of more sustainable consumption. By complementing or
partially replacing traditional forms of cultural participation, digital services may reduce
the need for travel, printed materials, and other resource-intensive activities. At the same
time, they foster new forms of consumer engagement that support broader sustainability
goals, making digital cultural consumption an increasingly important area of research at
the intersection of the digital economy and sustainable consumption.

The growing importance of digital cultural consumption is closely linked to users’
motivations. People engage with digital culture not merely because content is technically
available, but because it addresses a range of functional, cognitive, aesthetic, communica-
tive, social, identity-related, and creative needs. Functional motivations are likely to be
particularly relevant in this context. Convenience, accessibility, flexibility, time savings,
efficiency, and reduced effort may encourage individuals to adopt and sustain practices
related to digital cultural consumption [5-7].

However, access to digital culture alone does not guarantee meaningful, informed,
or responsible participation. The quality and scope of participation also depend on users’
digital competencies, including the ability to search for and assess information, navigate
digital platforms, understand recommendation mechanisms, evaluate the credibility of
online content, manage digital identity and privacy, and address technical problems. These
competencies shape not only how people participate in digital culture, but also their
capacity to make more informed decisions about the sustainable use of technology and the
environmental implications of digital consumption [8-10].

The environmental dimension of digital cultural consumption is becoming increasingly
important. Digital forms of cultural participation are often viewed as more environmen-
tally friendly than traditional alternatives, particularly when they reduce travel, printed
materials, or the use of physical media. However, the environmental impact of digital
consumption is more complex. Streaming, cloud storage, data transmission, the production
of electronic devices, energy consumption, and the short replacement cycles of digital
equipment all create environmental pressures. The sustainability potential of digital cul-
tural consumption therefore depends not only on technological infrastructure, but also on
users” awareness, attitudes, competencies, and everyday practices [11-13].

Previous research has examined digital culture, digital competencies, e-consumption,
and pro-environmental behavior as important, but largely separate, fields of inquiry. Stud-
ies of digital cultural participation have primarily focused on patterns of participation,
access to digital cultural resources, and users” motivations [3,6]. Research on digital compe-
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tencies has concentrated on the knowledge, skills, and attitudes required to operate actively,
safely, and critically in digital environments, highlighting their contribution to broader
social and sustainable development goals [8,9,14]. In parallel, the sustainable consumption
literature has mainly examined environmental awareness, environmental attitudes, and
pro-environmental behavior as determinants of sustainable consumer choices [12,15,16].
However, these research streams have largely evolved independently and have rarely been
integrated within a single explanatory framework. As a result, limited attention has been
paid to the mechanisms through which functional motivations, digital competencies, and
digital cultural participation jointly shape environmental engagement. Consequently, the
role of digital cultural participation as a potential mechanism linking users” motivations
with environmental engagement remains insufficiently understood.

To address this gap, this study develops and empirically tests an integrated structural
model linking functional motivations, digital competencies, digital cultural consumption,
and environmental engagement. Unlike previous studies, which have predominantly
examined these constructs within separate theoretical traditions, the proposed framework
explains how motivational and competency-related factors jointly contribute to environ-
mental engagement through digital cultural participation. Environmental engagement
was conceptualized as a multidimensional construct encompassing environmental aware-
ness, attitudes, and pro-environmental behavior and was operationalized as a single latent
construct due to the substantial empirical overlap observed among these dimensions.

The aim of this article is to develop and empirically test a model explaining the relation-
ships between functional motivations, digital competencies, digital cultural consumption,
and consumers’ environmental engagement. More specifically, the study examines the
direct effects of functional motivations and digital competencies on the focal constructs
and assesses the mediating role of digital cultural consumption in shaping environmental
engagement. The model was tested using structural equation modeling (SEM) based on
data collected through a CAWI survey from a nationwide sample of 620 users of digital
cultural content in Poland.

This article makes three main contributions. First, it integrates previously separate
streams of research on digital cultural consumption, digital competencies, and sustainable
consumption into a single explanatory framework, thereby extending current knowledge
on the determinants of environmental engagement in digital environments. Second, it
demonstrates that digital cultural consumption constitutes one of the mechanisms through
which functional motivations are associated with environmental engagement. Third, the
findings provide practical guidance for policymakers, cultural institutions, and organi-
zations promoting sustainable development by highlighting the importance of strength-
ening digital competencies and encouraging motivation-driven participation in digital
cultural activities.

The remainder of the article is structured as follows. Section 2 reviews the litera-
ture, develops the conceptual model, and formulates the research hypotheses. Section 3
describes the methodology, research procedure, measurement instrument, and sample
characteristics. Section 4 presents the results of the confirmatory factor analysis (CFA) and
SEM, including the assessment of the measurement model and hypothesis testing. Section 5
discusses the findings. Section 6 outlines the study’s limitations and directions for future
research. Section 7 presents the practical implications, while Section 8 summarises the
main conclusions.
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2. Literature Review
2.1. Digital Cultural Consumption

Digital cultural consumption is one of the key phenomena shaping contemporary
transformations in cultural participation. It does not simply involve moving traditional
forms of cultural reception online. Rather, it encompasses a wide range of behaviors,
experiences, choices, and interactions through which users engage with cultural content
via digital technologies. In practice, this includes the use of streaming platforms, social
media, mobile applications, digital archives, games, e-books, podcasts, video platforms,
and virtual exhibitions [1]. As the authors of the Kultura 2.0 [2] report argue, digital culture
is not merely “internet culture”, but a broader set of phenomena characteristic of the
information and network society, in which both emerging and established forms of cultural
participation are being transformed.

Digital cultural consumption should also be understood within the broader frame-
work of cultural consumption as a social, economic, and identity-related practice.
Krzysztofek [17] argues that, in contemporary society, culture is becoming increasingly
intertwined with the economy, while consumption serves as a means of constructing and
communicating one’s social position, lifestyle, and membership in particular groups. In
digital environments, this process is further intensified. Choosing specific content, plat-
forms, or modes of participation is no longer simply an act of cultural reception; it can also
become a form of self-presentation and social relationship building. Consumers’ decisions
leave digital traces in the form of ratings, comments, recommendations, shares, or curated
playlists, thereby contributing to the wider ecosystem of digital communication.

The literature on new media highlights their widespread accessibility, immediacy, and
capacity to operate across multiple parallel communication spaces as defining character-
istics [18]. Consequently, digital cultural consumption extends beyond passive content
reception and includes active searching, selection, evaluation, recommendation, and co-
creation of cultural resources. Dey, Yen, and Samuel [1] define digital consumer culture as a
set of behaviors emerging from users’ interactions with digital technologies. Their approach
emphasises its relational and dynamic nature, as well as the blurring of boundaries between
online and offline activity. Similarly, Theodoridis [4] notes that digital technologies and
social media have become tools through which people communicate their cultural choices
and seek social validation for their decisions. Contemporary digital cultural consumption
therefore involves not only using content, but also constructing experiences, relationships,
and identities in digital environments.

A defining feature of contemporary digital cultural consumption is that it increasingly
takes place within digital platform environments. These platforms provide not only access
to cultural content, but also tools for searching, personalising, organising, and sharing
it. As noted in the E-muzea [5] project report, digital cultural services involve more than
making digitised resources available. They also include functionalities that support the user
experience, such as search engines, recommendation systems, tagging, comment functions,
and opportunities to create personal content collections. From the consumer perspective,
therefore, the object of consumption is not limited to cultural content itself, but also includes
the way that content is accessed, organised, and presented.

The development of digital platforms also supports the increasing personalisation
of cultural participation. By analysing users’ previous behavior, preferences, and digital
activity, platforms can tailor recommended content to individual needs and interests.
Personalisation may improve convenience and facilitate access to relevant resources. At the
same time, it may narrow the diversity of cultural experiences by steering users towards
predictable algorithmic recommendation paths [1,3]. Digital cultural participation should
therefore not be equated solely with access to content. User activity increasingly occurs
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within the business models of digital platforms, where content, interactions, and user data
become part of broader processes of service personalisation and commercialisation [19].
As a result, digital cultural consumption develops within a service-oriented logic in which
accessibility, functionality, convenience, and the quality of the user experience become as
important as the content itself [5].

The opportunity to participate in digital culture depends not only on technological
development and the availability of content, but also on users’ individual resources. As
highlighted in the Kultura 2.0 [2] report, digital exclusion is not limited to a lack of access
to infrastructure. It also includes financial, cognitive, design-related, content-related,
production-related, institutional, and political barriers. Access to the internet alone is
therefore not sufficient for active participation in digital culture. Digital competencies
also play a crucial role, as they enable individuals to use digital platforms effectively
and to navigate environments shaped by algorithms and recommendation systems in an
informed manner. Paprzycka [10] argues that analysing digital culture requires moving
beyond the traditional distinction between humanistic and technical competencies, because
understanding how technologies operate has become a prerequisite for critical participation
in digital culture. The level of digital cultural consumption is thus shaped both by the
availability of technologies and content and by users’ competencies, which allow them to
make informed and effective use of these resources.

One of the most important factors influencing digital cultural consumption is users’
motivations. According to Uses and Gratifications theory, the use of media and digital
technologies is purposeful: users select particular content and platforms in order to satisfy
specific needs and obtain expected benefits. Previous research suggests that user motiva-
tions are among the main determinants of digital cultural consumption. The use of digital
cultural resources is driven not only by their technological availability, but above all by their
capacity to address a range of cognitive, aesthetic, communicative, social, identity-related,
and creative needs [1,4,5,17]. As noted in the E-muzea [5] project report, cultural goods and
services primarily fulfil intangible needs, including the need for knowledge, expression,
communication, aesthetic experience, and creative activity. In digital environments, this
range of needs expands through virtually unrestricted access to content, interaction with
other users, and opportunities to actively co-create and share cultural resources.

Among the different categories of motivation, functional motivations are particularly
important. They include convenience, ease of access, flexibility, time savings, and the ability
to use content regardless of time and place. Digital forms of cultural participation reduce
spatial and temporal barriers, improve the accessibility of cultural resources, and allow
users to decide independently how, when, and how intensively they engage with cultural
content [3,5]. As a result, functional motivations increase the perceived usefulness of digital
cultural services and encourage more frequent use of digital forms of participation. It can
therefore be expected that individuals driven more strongly by functional motivations will
use digital cultural services more frequently than those for whom such motivations are
less important. The measurement of functional motivations adopted in this study was
based on the scales developed by Janssen et al. [6] and Wolny [7], as these instruments were
specifically designed to capture motivations underlying digital cultural participation and
the use of digital cultural services. Based on these considerations, the following hypothesis
is proposed:

H1. Functional motivations positively influence digital culture consumption.

2.2. Digital Competencies of Digital Culture Consumers

Digital competencies are a key component of contemporary human capital and play
an important role in both professional and social life. As the digital economy develops and
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the concept of Industry 5.0 gains prominence, there is growing demand for individuals
who understand digital environments and can use modern technologies effectively in both
work and everyday life [20]. In the context of digital cultural consumption, however, digital
competencies extend beyond technical proficiency. They also include the ability to use
digital resources in an informed, critical, and responsible manner. The literature offers
a range of definitions of digital competencies, which differ in scope and in the elements
they emphasise [21]. In Poland, a widely used definition adopted by the Ministry of
Digital Affairs describes digital competencies as “a combination of knowledge, skills, and
attitudes that enable people to live, learn, and work in a digital society, that is, one that
uses digital technologies” [22,23]. A similar approach is reflected in the European digital
competence frameworks, which emphasise the broad scope of these competencies and
their close relationship with social competencies [24]. Gallardo-Echenique et al. [21] note
that the diversity of definitions stems partly from different understandings of the terms
competence and literacy. They stress that digital competencies should not be reduced to
technical skills, but also include awareness, reflection, evaluation, and the responsible use
of digital technologies.

Digital competencies can be analysed from both normative and relational perspectives.
The normative perspective focuses on identifying the knowledge, skills, and attitudes
required to function effectively in digital environments. The relational perspective, in turn,
highlights their role in supporting a broad range of individual activities, including the use
of digital media, social interaction, and access to information and cultural resources [25].
The relational perspective is especially relevant to digital cultural consumption, as the use
of cultural goods and services requires not only the ability to operate technology, but also
the ability to search for, select, evaluate, and interpret content, as well as to make informed
decisions in digital environments.

The rapid development of digital technologies, accelerated by wider digital transforma-
tion and the growing use of artificial intelligence-based tools, has made digital competencies
an essential resource for both organisations and consumers [26]. The literature emphasises
that digital technologies have been reshaping how people access information, learn, and
manage household activities for many years, while also creating new opportunities for
participation in social and cultural life [27]. Digital transformation is also associated with
growing demand for competencies related to the effective use of digital resources, adapt-
ability, and information analysis [28]. Digital competencies should therefore be understood
not as a set of isolated technical skills, but as a condition for informed, responsible, and
effective consumer behavior in digital environments.

The ability to measure digital competencies makes it possible not only to assess con-
sumers’ readiness to function in digital environments, but also to identify areas requiring
further development. As Kaczorowska-Spychalska [29] observes, the growing virtualisa-
tion of consumer behavior, attitudes, and decision-making has made digital technologies
an integral part of everyday consumer activities. Depending on their level of digital com-
petence, users may engage with digital technologies in more or less informed, critical,
and responsible ways. Higher levels of digital competence may support not only more
effective use of digital cultural goods and services, but also a better understanding of
the consequences of one’s actions, including their environmental implications. Digital
competencies were measured using the framework proposed by Perifanou and Econo-
mides [30], which was selected because it captures a broad range of competencies directly
relevant to participation in digital environments, including the effective and responsible
use of digital services. It can therefore be expected that consumers with stronger digital
competencies will demonstrate higher levels of environmental engagement. Based on these
considerations, the following hypothesis is proposed:
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H2. Digital competencies positively influence environmental engagement.

2.3. Environmental Engagement

Consumers’ environmental engagement is one of the key conditions for achieving the
goals of sustainable development. In this study, it is understood as a multidimensional
construct comprising environmental awareness, attitudes towards environmental protec-
tion, and pro-environmental behavior. This approach reflects contemporary perspectives
on consumer behavior, according to which actual environmental action is shaped not
only by ecological knowledge and awareness, but also by personal values and declared
attitudes. The importance of these elements is also emphasised in the 2030 Agenda. Sus-
tainable Development Goal 12 calls for sustainable consumption and production patterns
by reducing the negative environmental impact of human activity and encouraging more
responsible consumer behavior [31]. Achieving these objectives requires not only appro-
priate institutional and technological solutions, but also greater environmental awareness
across society and support for behaviors that promote sustainable consumption. Although
environmental awareness, environmental attitudes, and pro-environmental behavior are
conceptually distinct dimensions, they are widely recognized in environmental psychology
as complementary components of environmental engagement, jointly reflecting individuals’
orientation toward environmental responsibility [12,15,16].

Environmental awareness is a fundamental dimension of environmental engagement.
It refers to an individual’s level of knowledge, values, beliefs, and sensitivity to environ-
mental issues. It includes both an understanding of processes occurring in the natural
environment and a willingness to take action in support of environmental protection.
The literature suggests that environmental awareness is shaped by knowledge, emotions,
and the willingness to undertake actions aimed at maintaining a harmonious relationship
between people and the environment [32]. A comprehensive perspective is offered by
the concept of the “ecological triad”, according to which the assessment of environmen-
tal awareness should include systems of values and norms, motivation to participate in
activities supporting sustainable development, and consistency between attitudes and
behaviors across different areas of individual activity [33]. Environmental awareness is
therefore not determined solely by declared views, but also by the extent to which those
views correspond to actual behavior. The development of environmental awareness is a
gradual process involving greater sensitivity to environmental problems, growing interest
in environmental protection, and the progressive internalisation of norms that support
pro-environmental behavior [34]. As a result, environmental awareness is now understood
both holistically, as a system of values and social beliefs concerning the environment, and
practically, as knowledge and ways of understanding the principles of environmental
protection and the rational use of natural resources [35].

A high level of environmental awareness does not always lead to concrete envi-
ronmental action. Research indicates that the relationship between awareness and pro-
environmental behavior is complex and shaped by numerous psychological and social
factors. Key barriers include feelings of powerlessness, social norms, and growing eco-
anxiety, all of which may reduce people’s willingness to act despite strong concern for
environmental issues [36]. Similar conclusions were reached by Amjad et al. [37], who
found that greater environmental awareness can encourage pro-environmental behavior
while also increasing susceptibility to eco-anxiety, particularly among younger consumers.
Digital technologies and online media are playing an increasingly important role in ad-
dressing this gap, as they facilitate access to environmental information and support the
exchange of knowledge and experience. Hrei et al. [38] argue that the internet and social
media are among the most effective contemporary tools for raising environmental aware-
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ness by providing information, initiating discussion, and engaging users in environmental
action. Gnanasekaran et al. [11] likewise highlight the importance of motivations and
incentives in supporting the development of pro-environmental attitudes and behaviors.
Findings reported by Wu and Zhang [13] further suggest that the use of digital media can
positively influence pro-environmental behavior by increasing environmental knowledge
and strengthening concern for environmental protection. Digital media also enable new
forms of civic engagement, as illustrated by Environmental Awareness Activism, in which
social media platforms are actively used to raise environmental awareness and promote
climate action [39].

Recent empirical evidence further supports the role of digital environments in foster-
ing pro-environmental engagement. For example, exposure to environmental information
through social media has been shown to strengthen individuals” intentions to engage
in pro-environmental behavior by increasing environmental knowledge and reinforcing
pro-environmental social norms [40]. Likewise, participation in online environmental
communities encourages environmentally responsible behavior through social learning,
peer influence, and knowledge exchange [41]. More broadly, a recent systematic review
concluded that digital technologies can facilitate behavioral change toward sustainability by
supporting information sharing, community engagement, and environmentally responsible
decision-making across diverse digital contexts [42]. These findings provide additional
empirical support for the assumption that participation in digital environments—including
digital cultural platforms—may contribute to higher levels of environmental engagement.
Taken together, these findings suggest that increased exposure to environmental infor-
mation and sustainability-oriented social interactions constitutes the primary mechanism
through which digital cultural consumption may enhance environmental engagement.
Greater environmental knowledge and social learning may subsequently encourage more
reflective consumption practices and environmentally responsible behaviors.

Environmental awareness is an important, but not the only, determinant of consumers’
pro-environmental behavior. Achieving sustainable development goals requires changes
on the part of both producers and consumers, and greater environmental awareness can
help reduce the negative environmental impact of consumption [43]. Pro-environmental
behavior is also an integral element of sustainable consumption, understood as meeting
the needs of the present generation without compromising the ability of future generations
to meet their own needs [15]. As researchers emphasise, sustainable consumption is closely
linked to individual values as well as social and market conditions, including social norms,
product availability, and the behavior of other market participants [16]. At the same time,
many studies point to a persistent gap between declared attitudes and actual consumer
behavior. Despite growing environmental awareness, consumers do not always make
choices consistent with the principles of sustainable consumption. Commonly identified
barriers include the high prices of environmentally friendly products, their limited avail-
ability, greenwashing, doubts about the effectiveness of individual action, inconvenience
associated with purchasing or using sustainable alternatives, and insufficient social support
for pro-environmental choices [16,44]. In the context of digital cultural consumption, digital
environments may help reduce some of these barriers by facilitating access to environmen-
tal information, strengthening pro-environmental social norms, and enabling interaction
with communities that promote sustainable lifestyles. Digital platforms facilitate access
to environmental information, support the exchange of experiences, promote responsible
consumption patterns, and enable active participation in sustainability-related initiatives.
It can therefore be expected that greater engagement in digital cultural consumption will
be associated with higher levels of consumers’ environmental engagement. The mea-
surement framework adopted in this study was based on the instrument developed by
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Barragan-Sanchez et al. [12], which conceptualizes environmental awareness, attitudes, and
pro-environmental behavior as distinct but closely related dimensions of environmental
engagement. The rationale for integrating these dimensions into a single latent construct is
presented in the Section 3 and further discussed in light of the empirical validation results.
Based on these considerations, the following hypothesis is proposed:

H3. Digital culture consumption positively influences environmental engagement.

2.4. Model Development

The aim of this study is to examine the mechanisms associated with environmentally
oriented engagement in the context of digital culture participation and digital competencies.
In particular, the study investigates how functional motivations related to digital culture
consumption influence environmental engagement, both directly and indirectly through
digital culture consumption behaviors. Additionally, the model examines the role of
digital competencies as a factor supporting environmentally engaged participation in
digital environments.

The conceptual assumptions of the model are grounded in previous studies emphasiz-
ing the importance of motivational, behavioral, and competency-related determinants of
participation in digitally mediated cultural and environmental practices. Existing literature
suggests that functional motivations may stimulate active engagement with digital culture
by increasing the frequency and intensity of participation in online cultural activities. At
the same time, digital competencies are often recognized as a prerequisite for meaningful
participation in digital environments, facilitating access to information, interaction, and
environmentally responsible forms of online engagement.

Environmental engagement is conceptualized in this study as a multidimensional
construct encompassing environmental awareness, environmental attitudes, and environ-
mentally responsible behaviors. These dimensions are closely related in the sustainability
literature and are frequently treated as complementary manifestations of individuals” en-
vironmental orientation. Environmental awareness provides the cognitive foundation
for understanding environmental challenges, environmental attitudes reflect evaluative
judgments and personal concern regarding environmental issues, whereas environmen-
tally responsible behaviors represent the behavioral expression of these beliefs and values.
Together, these dimensions form a broader orientation toward sustainability and environ-
mental responsibility.

Drawing on these theoretical considerations, the proposed model assumes that func-
tional motivations encourage participation in digital culture, which may subsequently
foster environmental engagement through increased exposure to information, social inter-
action, and sustainability-related content. Furthermore, digital competencies are expected
to directly support environmental engagement by enabling individuals to effectively access,
evaluate, and utilize digital resources related to environmental issues.

The proposed mediating relationship is grounded in the assumption that functional
motivations alone are unlikely to translate directly into environmental engagement. Rather,
they first encourage individuals to participate more actively in digital cultural activities
by increasing the attractiveness, accessibility, and perceived usefulness of digital cultural
content [5-7]. Through this increased participation, users are exposed more frequently to
sustainability-related information, environmentally oriented social interactions, and respon-
sible consumption practices, all of which have been shown to foster pro-environmental en-
gagement in digital environments [13,38,40,41]. Consequently, digital culture consumption
is expected to function as the behavioral pathway through which functional motivations
contribute to higher levels of environmental engagement.

The conceptual model proposed in this study is presented in Figure 1.
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Figure 1. Conceptual framework and hypothesized research model.

The model assumes that functional motivations positively influence digital culture
consumption, which in turn contributes to environmental engagement. Furthermore, digital
competencies are expected to directly support environmental engagement by facilitating
informed and active participation in digital environments. The model also assumes an
indirect effect of functional motivations on environmental engagement through digital
culture consumption.

Based on the reviewed literature, the conceptual model presented in Figure 1 inte-
grates the direct relationships proposed in the preceding sections. Accordingly, hypotheses
H1-H3 were formulated to explain the effects of functional motivations and digital com-
petencies on digital culture consumption and environmental engagement. Furthermore,
considering the theoretical relationships between these constructs, digital culture consump-
tion is expected to act as a mediating mechanism through which functional motivations
influence environmental engagement. Therefore, the following mediation hypothesis
was formulated:

H4. Digital culture consumption mediates the relationship between functional motivations and
environmental engagement.

3. Materials and Methods
3.1. Questionnaire Development

To empirically validate the proposed research model, a structured questionnaire was
developed using previously validated measurement scales adapted to the context of digital
culture consumption. The research instrument was designed based on a comprehensive
review of the relevant literature and previous studies on user behavior in digital environ-
ments, digital competencies, and pro-environmental attitudes.

The operationalization of the variables included four main constructs: motivations for
engaging in digital culture (MOT), digital competencies (COMP), digital culture consump-
tion (CONS), and environmental engagement (ENG = AWAR + ATT + BEH). Individual
measurement items were adapted from previously published studies. Measures of digital
culture consumption and motivations for engaging in digital culture were adapted from the
studies by Janssen et al. and Wolny [6,7]. Digital competencies were assessed using the scale
developed by Perifanou and Economides [30]. To capture the environmental dimension,
the items measuring AWAR, ATT, and BEH were adapted from the validated framework by
Barragan-Sénchez et al. [12]. While the original scale treated these dimensions as distinct
constructs, our study adopted an integrated solution. Due to the high empirical conver-
gence and strong multi-layered overlap observed during the CFA—particularly between
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awareness and behavior—these dimensions were unified into a single, comprehensive first-
order construct labeled ENG. This modification was justified both statistically, to address
the substantial empirical overlap observed among the three dimensions, and theoreti-
cally. Although environmental awareness, attitudes, and behavior are conceptually distinct
constructs, environmental engagement is widely conceptualized as a multidimensional
phenomenon encompassing cognitive, affective, and behavioral components [12,15,16].
At the same time, the high correlations observed between these dimensions may also
reflect the declarative nature of self-reported measures, common method variance, social
desirability bias, or partial conceptual overlap among some questionnaire items. These
issues are further discussed in the Section 5. All modified measurement items preserved
their original core meaning while being tailored to fit the specific digital culture context of
the present study. Respondents evaluated each statement using a five-point Likert scale,
where 1 indicated strongly disagree and 5 indicated strongly agree. The questionnaire also
included questions regarding respondents” demographic characteristics, including gender,
age, education, employment status, and place of residence. A detailed operationalization
of all constructs is presented in Table 1.

Table 1. Measuring scales’ items.

Measuring Scales’ Items

Digital Culture Consumption (CONS)

CONS1—Watching movies on streaming platforms

CONS2—Watching TV series on streaming platforms

CONS3—Listening to music

CONS4—Listening to podcasts

CONS5—Using audiobooks

CONS6—Reading e-books

CONS7—Reading digital publications (e.g., PDF documents)

CONS8—Participating in online cultural events (e.g., concerts, theatre performances)
CONS9—Using digital resources provided by libraries, museums, and similar cultural institutions
CONS10—Searching for information about cultural events and cultural content on the Internet
CONS11—Watching recordings of artistic events on video platforms (e.g., theatre performances, operas, exhibitions)

Functional Motivations (MOT)

MOT1—I choose digital culture because of its convenience, requiring minimal effort (e.g., in terms of time, organization, cognitive
effort, and physical effort)

MOT2—Digital formats allow me to save time

MOT3—Digital culture gives me access to a wider range of content

MOT4—Online participation offers me greater flexibility in terms of time

MOT5—It is easier for me to integrate digital culture into my daily routine

MOT6—Digital culture is less expensive for me than participating in traditional (non-digital) culture

MOT7—I use digital culture only when I am unable to participate in person

MOT8—I choose digital culture because it is not limited by location (it does not matter where I am when I access digital
cultural content)

MOT9—Digital culture enables me to find content of interest more quickly

MOT10—Digital culture fits my lifestyle better than traditional (non-digital) culture

Digital Competencies (COMP)

COMP1—I can use digital platforms with ease

COMP2—I am able to search for valuable cultural content online

COMP3—I understand how recommendation algorithms work

COMP4—I can assess the credibility of online content

COMP5—New cultural applications are easy for me to use

COMP6—I can independently solve minor technical problems related to accessing digital culture
COMP7—I feel confident in the digital environment

COMPS8_INV (reverse-coded item)—I need help using new digital platforms

COMP9—My digital skills influence the extent of my participation in culture

COMP10_INV (reverse-coded item)—Lack of digital skills limits participation in online culture
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Table 1. Cont.

Measuring Scales’ Items

Environmental Awareness (AWAR)

AWARI1—I have heard about the environmental impact of using digital culture (e.g., streaming, e-books, music platforms)
AWAR2—I have a clear understanding of the environmental impact of using digital culture

AWAR3—I have participated in courses, training sessions, or awareness initiatives concerning the environmental impact of
digital culture

AWAR4—I can clearly identify which forms of participation in digital culture have an environmental impact

AWAR5—I can identify which forms of digital culture consumption generate the highest energy consumption

AWARG6—I know how to take actions to reduce the negative environmental impact of my use of digital culture

Environmental Attitudes (ATT)

ATT1—I believe that participating in digital culture is more environmentally friendly than participating in traditional culture that
requires travel

ATT2—I believe that the way people use digital culture can have a real impact on climate change

ATT3—When choosing between an online and an in-person cultural event, I take climate-related considerations into account

Environmental Behaviors (BEH)

BEH1—I make conscious decisions to reduce the environmental impact of my participation in digital culture

BEH2—I use digital culture in a more environmentally responsible way (e.g., by reducing streaming quality or extending the
lifespan of my devices)

BEH3—I choose digital culture instead of in-person events because it reduces the need for travel and associated CO, emissions

Source: [6,7,12,30].

3.2. Data Collection

A quantitative research approach was employed using the Computer-Assisted Web
Interviewing (CAWI) technique. This method was selected because it enables efficient
data collection from large and heterogeneous populations while ensuring the quality and
consistency of the obtained responses. Its applicability to studies involving users of digital
environments has also been confirmed in previous research [45,46].

Before the survey was launched, the research protocol and questionnaire were re-
viewed by the Human Research Ethics Committee of the University of Economics in
Katowice to ensure compliance with internationally recognized ethical standards. The
Committee issued a favorable opinion (Approval No. 2/2025), confirming that the study
adequately protected participants’ rights and welfare. Data collection was carried out via
the SurveyMonkey platform by the Research and Development Center of the University
of Economics in Katowice. Throughout the fieldwork, the demographic structure of the
sample was monitored to maintain an appropriate distribution of respondents according to
gender and age. The study targeted individuals actively participating in digital culture,
and data were collected between 3 and 14 March 2026. Participation was entirely voluntary
and anonymous. Before completing the questionnaire, respondents were informed about
the scientific purpose of the study, provided informed consent, and were advised that
they could discontinue participation at any stage without any consequences. All research
procedures complied with the requirements of the General Data Protection Regulation
(GDPR). The final analytical sample consisted of 620 respondents (N = 620).

3.3. Sample

The study sample comprised 620 respondents and represented a heterogeneous socio-
demographic profile (Table 2). Women constituted a slight majority (51.0%), while men
accounted for 48.2% of the participants. The age structure was dominated by respon-
dents aged 35—44 years (31.3%), followed by those aged 25-34 years (26.3%), whereas the
remaining age groups each represented less than 15% of the sample.
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Table 2. Sample characteristics.

Item In %
Female 51.0
Gender Male 482
Other 0.8
18-24 12.7
25-34 26.3
Ace arou 35-44 31.3
8¢ group 4554 14.8
55-64 10.5
65 and more 44
Primary 3.7
Ed on Tevel Basic vocational 15.8
ucation leve Secondary 379
Tertiary 42.6
Yes 80.3
Employment No 197
Rural 25.3
Towns, up to 50,000 residents 7.7
Place of residence Towns, 51,000-100,000 residents 8.4
Towns, 101,000-500,000 residents 36.6
Towns over 501,000 residents 21.9

Source: own preparation.

In terms of educational attainment, tertiary education was the most common level
(42.6%), followed by secondary education (37.9%). Basic vocational education was reported
by 15.8% of respondents, whereas only 3.7% had completed primary education. Most
participants were economically active (80.3%). Regarding place of residence, the largest
proportion lived in towns with 101,000-500,000 inhabitants (36.6%), followed by rural
areas (25.3%) and cities with more than 500,000 inhabitants (21.9%). Detailed sample
characteristics are presented in Table 2.

3.4. Methods of Analysis

SEM was employed to validate the measurement structure and evaluate the relation-
ships among the constructs. All questionnaire items were measured using five-point Likert
scales ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). Because the observed
indicators represented ordinal variables rather than continuous measures, the analyses
employed the robust weighted least squares estimator with mean and variance adjustment
(WLSMV). This estimator is recommended for ordinal categorical data and non-normally
distributed indicators because it provides robust parameter estimates, standard errors, and
fit statistics under conditions frequently observed in social science survey research [47-49].

Prior to model estimation, the distributional properties of the observed variables
were examined. Multivariate normality was assessed using Mardia’s test, while univariate
normality was evaluated using the Anderson—Darling test. The results indicated significant
departures from both multivariate and univariate normality, further supporting the use of
the WLSMYV estimator for the subsequent analyses.

The analytical procedure was conducted in several consecutive stages. First, pre-
liminary psychometric analyses were performed to evaluate the internal consistency and
reliability of the measurement scales. Reliability was assessed using Cronbach’s alpha
(00), ordinal alpha, McDonald’s omega (w), and composite reliability (CR). Reliability
coefficients above 0.70 were interpreted as satisfactory, following commonly accepted
psychometric recommendations [49,50].
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Next, CFA was applied to assess the factorial validity of the latent constructs and
verify the adequacy of the proposed measurement structure. CFA enabled the evaluation
of relationships between observed indicators and their corresponding latent variables, as
well as the identification of problematic indicators or structurally overlapping constructs.

Model fit was evaluated using several commonly recommended fit indices, including
the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of
Approximation (RMSEA), robust RMSEA, and Standardized Root Mean Square Residual
(SRMR). Following established SEM recommendations, CFI and TLI values above 0.90 were
interpreted as indicating acceptable model fit, whereas RMSEA and SRMR values below
0.08 were considered satisfactory [51-53]. In addition to the commonly reported fit indices,
the normed chi-square statistic (x2/df) was examined as an auxiliary measure of model
fit. Values below 5.0 were considered indicative of acceptable fit, whereas values below
3.0 suggested good model fit. The use of the x?/df ratio partially addresses the well-known
sensitivity of the chi-square statistic to sample size in large-sample SEM applications [52].

Convergent validity was assessed using standardized factor loadings and Average
Variance Extracted (AVE). Standardized factor loadings above 0.50 were considered ac-
ceptable, although selected indicators with slightly lower loadings were retained when
theoretically justified and when their removal did not substantially improve the overall
model quality [50]. CR was additionally examined to assess construct consistency. Dis-
criminant validity was evaluated using latent variable correlations, the Fornell-Larcker
criterion, and the heterotrait-monotrait ratio (HTMT) [54,55]. Following recent recom-
mendations, bootstrap confidence intervals for HTMT coefficients were additionally esti-
mated using 5000 bootstrap resamples. HTMT values below 0.85 and confidence intervals
not exceeding the recommended threshold were interpreted as evidence of satisfactory
discriminant validity.

During the CFA stage, additional analyses were conducted to evaluate the empirical
distinctiveness of the environmental constructs. Preliminary results indicated substantial
overlap among environmental awareness, environmental attitudes, and environmentally
responsible behaviors. Consequently, alternative model specifications were examined,
including higher-order factor solutions. The final measurement structure was selected on
the basis of theoretical interpretability, discriminant validity assessment, model stability,
and overall fit indices.

After validation of the measurement model, SEM was applied to test the hypoth-
esized relationships among the latent constructs. SEM was selected because it enables
the simultaneous estimation of multiple direct and indirect relationships between latent
variables while accounting for measurement error [52]. The final structural model ex-
amined the direct effects of functional motivations on digital culture consumption, dig-
ital culture consumption on environmental engagement, and digital competencies on
environmental engagement.

In addition, mediation analysis was performed within the SEM framework to examine
whether digital culture consumption mediates the relationship between functional motiva-
tions and environmental engagement. Indirect effects were estimated directly within the
structural model using standardized coefficients [56]. The mediation analysis enabled the
assessment of both the magnitude and statistical significance of the indirect relationships be-
tween the analyzed constructs. Structural relationships were evaluated using standardized
path coefficients ([3), associated p-values, and 95% confidence intervals.

The statistical analyses were conducted in the R statistical environment
(version 4.5.2) [57] using several dedicated packages for psychometric and structural equa-
tion modeling analyses. CFA and SEM were performed using the lavaan package [58,59],
which is widely used for latent variable modeling and covariance structure analysis. Relia-
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bility and validity analyses, including CR, AVE, the Fornell-Larcker criterion, and HTMT,
were conducted using the semTools [60] and psych [61] packages. Assessment of univari-
ate and multivariate normality was performed using the MVN package [62]. Graphical
visualization of the measurement and structural models was prepared using the semPlot
package [63].

4. Results
4.1. Measurement Model Assessment

The CFA and SEM were preceded by Mardia’s multivariate normality test and the
Anderson-Darling test for univariate normality. The results indicated significant departures
from both multivariate and univariate normality (Mardia skewness = 17,668.792, p < 0.001;
Mardia kurtosis = 39.706, p < 0.001). Furthermore, all observed indicators demonstrated
significant deviations from normal distribution in the Anderson-Darling tests (p < 0.001).
These results additionally justified the application of the WLSMV estimator, which is
recommended for ordinal and non-normally distributed data.

To evaluate the psychometric properties of the proposed constructs, CFA was con-
ducted. The initial measurement model included six latent constructs representing digital
culture consumption (CONS), functional motivations (MOT), digital competencies (COMP),
environmental awareness (AWAR), environmental attitudes (ATT), and environmentally
responsible behaviors (BEH).

Preliminary analyses revealed psychometric problems associated with two reverse-
worded indicators within the digital competencies construct (COMP8_INV: A = 0.087,
p = 0.040; COMP10_INV: A = —0.416, p < 0.001). These items demonstrated weak and
inconsistent factor loadings, suggesting possible wording-related response effects and
potential respondent difficulties in interpreting reverse-coded statements. Consequently,
both reverse-coded indicators were removed from subsequent analyses to improve model
stability and construct consistency.

The CFA results additionally indicated substantial empirical overlap among environ-
mental awareness, environmental attitudes, and environmentally responsible behaviors.
The latent correlations among these constructs were very high (AWAR-ATT: r = 0.797;
AWAR-BEH: r = 0.977; ATT-BEH: r = 0.867), suggesting insufficient discriminant valid-
ity. In particular, the almost perfect correlation between environmental awareness and
environmentally responsible behavior indicates that these dimensions were not empiri-
cally distinguishable in the present dataset. This strong association may reflect the close
conceptual relationship between the constructs, but it may also have been influenced by
the declarative nature of the self-reported measures, common method variance, social
desirability bias, or partial conceptual overlap among some questionnaire items.

Consequently, to obtain a parsimonious and statistically stable measurement model, en-
vironmental awareness, environmental attitudes, and environmentally responsible behav-
ior were integrated into a single first-order construct labelled Environmental Engagement
(ENG). This solution was adopted on both empirical and theoretical grounds, reflecting the
close interrelationships among these dimensions while reducing problems associated with
discriminant validity in the measurement model.

The final four-factor measurement model demonstrated satisfactory fit to the data.
The obtained fit indices met commonly accepted SEM criteria and indicated acceptable
model adequacy (Table 3). In particular, the values of CFI (0.931) and TLI (0.927) exceeded
the recommended threshold of 0.90, while RMSEA (0.057), robust RMSEA (0.053), and
SRMR (0.063) remained below the recommended cutoff value of 0.08. Overall, these results
provide support for the factorial validity of the proposed measurement model and justify
its use in subsequent structural analyses.
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Table 3. Measurement model fit indices.

Fit Index Value Recommended Threshold
x2/df 3.035 <5.0
CFI 0.931 >0.90
TLI 0.927 >0.90
RMSEA 0.057 <0.08
Robust RMSEA 0.053 <0.08
SRMR 0.063 <0.08

Note: df = degrees of freedom. Source: own preparation.

Standardized factor loadings for the retained indicators were statistically significant
(p < 0.001) and ranged from 0.385 to 0.685. Most indicators exceeded the recommended
threshold of 0.50, indicating satisfactory relationships between the observed variables and
their respective latent constructs. Several indicators with slightly lower loadings were
retained because of their theoretical relevance and acceptable contribution to construct
reliability. Overall, the pattern of factor loadings provided support for the convergent
validity of the measurement model.

To further evaluate the quality of the measurement model, construct reliability was
assessed using a range of complementary indicators, including Cronbach’s alpha, ordinal
alpha, McDonald’s omega, composite reliability, and AVE (Table 4).

Table 4. Reliability and convergent validity statistics.

Construct Cronbach’s « Ordinal McDonald’s w Composite Reliability (CR) AVE
CONS 0.788 0.807 0.808 0.856 0.307
MOT 0.783 0.815 0.796 0.801 0.313
COMP 0.715 0.752 0.731 0.735 0.284
ENG 0.840 0.858 0.842 0.846 0.339

Source: own preparation.

The reliability results indicated satisfactory internal consistency for all retained con-
structs. Cronbach’s alpha, ordinal alpha, McDonald’s omega, and composite reliability
values generally exceeded the recommended threshold of 0.70, supporting the reliability of
the measurement scales.

Although the AVE values for all latent constructs were below the conventional thresh-
old of 0.50 (ranging from 0.284 to 0.339), all constructs demonstrated satisfactory composite
reliability (CR = 0.735-0.856). Fornell and Larcker [55] originally proposed that satisfac-
tory composite reliability may partially compensate for lower AVE values when assessing
convergent validity. More recent methodological recommendations, however, emphasize
that convergent validity should be evaluated using multiple complementary criteria rather
than relying on a single indicator alone [64]. Accordingly, the relatively low AVE values ob-
served in the present study should be interpreted with caution and regarded as a limitation
of the measurement model. Therefore, the assessment of construct validity was not based
solely on AVE but was complemented by additional reliability and discriminant validity
measures presented below.

Discriminant validity was evaluated using both the Fornell-Larcker criterion and
HTMT, following contemporary recommendations for structural equation modeling. The
Fornell-Larcker criterion assesses whether a construct shares more variance with its own
indicators than with other constructs, whereas HTMT is considered a more sensitive and
reliable approach for detecting potential discriminant validity problems.

As presented in Table 5, the square roots of the AVE values exceeded the corresponding
inter-construct correlations for the majority of the latent variable pairs, indicating acceptable
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discriminant validity across those dimensions. However, a localized infraction of the
traditional Fornell-Larcker criterion was detected between functional motivations (MOT)
and digital competencies (COMP), where the latent correlation (r = 0.725) exceeded the
respective square roots of their AVE values (0.559) and (0.533). This statistical proximity
indicates a substantial conceptual and empirical overlap, suggesting that digital consumers
who possess higher technological capabilities may perceive greater functional benefits by
pragmatic and functional motivations to exploit digital platforms.

Table 5. Fornell-Larcker criterion.

Construct CONS MOT COMP ENG
CONS 0.554
MOT 0.274 0.559
COMP 0.171 0.725 0.533
ENG 0.433 0.206 0.223 0.583

Note: Diagonal elements (bold) represent the square roots of AVE, whereas off-diagonal elements represent latent
variable correlations. Source: own preparation.

Given recent methodological recommendations highlighting the limitations of the
Fornell-Larcker criterion, discriminant validity was additionally assessed using the HTMT
approach with bootstrap confidence intervals (Table 6).

Table 6. HTMT matrix with 95% bootstrap confidence intervals.

Construct CONS MOT COMP ENG
CONS -
0.231
MOT (0.217-0.356)
0.179 0.722
COMP (0.176-0.292) (0.606-0.802)
ENG 0.443 0.165 0.191

(0.309-0.535)  (0.116-0.280)  (0.125-0.309)

Note: Values below the diagonal represent HTMT coefficients. Values in parentheses indicate 95% bootstrap
confidence intervals based on 5000 resamples. Source: own preparation.

The HTMT values ranged from 0.165 to 0.722. All coefficients remained below the
recommended threshold of 0.85. Furthermore, none of the upper bounds of the bootstrap
confidence intervals exceeded the critical value, providing additional evidence of satis-
factory discriminant validity among the retained constructs. The highest HTMT value
was observed between functional motivations and digital competencies (HTMT = 0.722;
95% CI: 0.606-0.802), indicating substantial but acceptable conceptual relatedness between
these constructs. This relationship is theoretically plausible, as individuals with stronger
motivations to engage in digital cultural activities are also more likely to possess higher
levels of digital competencies, which facilitate access to, navigation within, and active
participation in digital environments.

Therefore, despite the partial violation of the Fornell-Larcker criterion, the overall
evidence supports satisfactory discriminant validity among the retained constructs. In
accordance with contemporary methodological recommendations, discriminant validity
was evaluated primarily using the HTMT criterion, which is considered a more sensitive
and reliable indicator than the Fornell-Larcker criterion for assessing discriminant validity.
Consequently, the retained constructs were considered empirically distinguishable and
suitable for subsequent structural analysis.
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4.2. Structural Model Results

The hypothesized relationships among functional motivations, digital culture con-
sumption, digital competencies, and environmental engagement were examined using
SEM. The final structural model demonstrated satisfactory fit to the data (x> = 2321.955,
df =765, CFI = 0.931, TLI = 0.927, RMSEA = 0.057, robust RMSEA = 0.053, SRMR = 0.063)
and explained 7.0% of the variance in digital culture consumption and 20.7% of the variance
in environmental engagement. The structural model accounted for 7.0% of the variance
in digital culture consumption (R? = 0.070) and 20.7% of the variance in environmental
engagement (R? = 0.207). Crucially, while the R? for CONS is statistically modest, it is
methodologically acceptable given that the primary focal construct and target end-variable
of this research framework is ENG. Within this conceptual model, CONS is operationalized
predominantly as a mediating mechanism rather than a final outcome variable. According
to Hair et al. [50], the acceptability of R? values depends heavily on the specific research
domain; in studies examining consumer behavior and psychological perceptions, R? values
as low as 0.10 or 0.20 are frequently encountered and considered satisfactory, as human
decisions are inherently shaped by a wide array of unobserved external factors. The
lower R? for CONS implies that digital cultural participation is highly fragmented and
predominantly governed by external determinants outside the conceptual scope of this
framework, such as subscription pricing or leisure time constraints. Conversely, for the
primary target variable (ENG) the model achieves a much more substantial explanatory
power, demonstrating that the integrated structural paths of functional motivations, digital
competencies, and cultural consumption possess stable and non-trivial predictive validity
as conceptualized under the guidelines of Hair et al. [50].

Figure 2 illustrates the final SEM model with standardized path coefficients, whereas
Table 7 reports the detailed results of the structural relationships and mediation analysis.
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Figure 2. Structural equation model with standardized path coefficients. Note: Values represent
standardized path coefficients (). Values on paths are rounded to one decimal place for clarity;
for precise three-digit values, statistical significance, and confidence intervals (see Table 7). Source:
own preparation.
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Table 7. Structural model results.
Hypothesis Path B 95% CI p-Value Result
Hi1 MOT — CONS 0.264 [0.184, 0.344] <0.001 Supported
H2 COMP — ENG 0.142 [0.051, 0.234] 0.002 Supported
H3 CONS — ENG 0.405 [0.331, 0.480] <0.001 Supported
H4 MOT — CONS — ENG (indirect) 0.107 [0.067, 0.147] <0.001 Supported

Note: § = standardized coefficient, SE = standard error. Model estimated with WLSMV. R? for CONS = 0.070, R?
for ENG = 0.207. Source: own preparation.

The SEM analysis indicated that functional motivations significantly predicted digital
culture consumption (3 = 0.264, p < 0.001), supporting H1. This result suggests that
individuals motivated by convenience, accessibility, flexibility, and efficiency are more
likely to engage in digital culture consumption activities.

The analysis additionally demonstrated that digital competencies exerted a significant
direct effect on environmental engagement (3 = 0.142, p = 0.002), supporting H2. This
finding indicates that digitally competent individuals may demonstrate greater awareness
of the environmental implications of digital technologies and more sustainable forms of
participation in digital environments.

Digital culture consumption, in turn, significantly predicted environmental engage-
ment (3 = 0.405, p < 0.001), supporting H3. Thus, more intensive participation in digi-
tal cultural activities was associated with stronger environmental awareness, more pro-
environmental attitudes, and more environmentally responsible behaviors.

Mediation analysis further revealed a statistically significant indirect effect of func-
tional motivations on environmental engagement through digital culture consumption
(B =0.107, p < 0.001), supporting H4. This result indicates that functional motivations
indirectly contribute to environmental engagement by stimulating participation in digital
culture consumption.

Overall, the findings indicate that environmental engagement is shaped by both be-
havioral participation in digital cultural activities and users’ digital competencies. Among
the direct predictors, digital cultural consumption exhibited the strongest effect on environ-
mental engagement (3 = 0.405), whereas digital competencies also contributed significantly,
although to a lesser extent (3 = 0.142). Furthermore, digital culture consumption served
as a significant mediating mechanism linking functional motivations with environmen-
tal engagement, highlighting the importance of active participation in digital cultural
environments for fostering environmentally responsible engagement.

5. Discussion

In the face of dynamic technological changes, and particularly the growing role of digi-
tal technologies, the issue concerning the relationship between digital cultural consumption
and the environmental engagement of its recipients is gaining importance. The consid-
erations undertaken in the article are part of one of the key and most current challenges,
namely the so-called twin transition—the simultaneous process of digitalization and the
green transformation of the economy. The cultural sector, experiencing digitalization, has
ceased to be merely an area serving entertainment and has become a unique space for
redefining consumer behavior and disseminating pro-environmental values, which, in a
certain way, allows culture to be perceived as the fourth, dynamic pillar of sustainable
development [65]. From this perspective, digital cultural consumption should be viewed
not only as a contemporary form of cultural participation but also as an integral compo-
nent of the digital economy. By complementing or partially replacing traditional forms
of cultural engagement, digital services have the potential to promote more sustainable
consumption patterns through reduced reliance on travel, physical materials, and other
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resource-intensive activities, while at the same time broadening access to cultural con-
tent. Consequently, understanding the factors that foster environmentally responsible
engagement in digital cultural environments is becoming increasingly important for both
sustainability research and policies supporting digital transformation.

The literature indicates that the consumption of digital culture is not limited to tech-
nical access to specific content, but encompasses a broader system of social practices,
communication patterns, interactions, and decisions made within the environment of dig-
ital platforms, applications, social media, and online services [1,3,4,8,66]. In this context,
it becomes particularly important to question whether and in what way digital cultural
practices can support environmental awareness, pro-environmental attitudes, and envi-
ronmentally responsible behaviors. The significance of this issue is reinforced by research
showing that digital media can foster the dissemination of ecological knowledge and
strengthen pro-environmental behaviors, although digital consumption itself also gen-
erates its own environmental footprint related to infrastructure, data transmission, and
device usage [11,13,67].

The empirical study made it possible to integrate previously separate theoretical
perspectives concerning digital culture consumption, digital competencies, and pro-
environmental engagement, constituting an important contribution to the discussion on the
sustainable dimension of the digital transformation of culture. The results of SEM made
it possible to positively verify all four research hypotheses, while demonstrating a high
degree of model fit to the empirical data.

The verification of hypothesis H1 confirmed that functional motivations positively
and significantly affect digital culture consumption (3 = 0.264, p < 0.001). This implies
that convenience, accessibility, temporal and spatial flexibility, time and cost savings, and
ease of use of content may constitute an important mechanism increasing the intensity of
participation in digital culture [3]. This result corresponds with the approach proposed by
Dey et al. [1], according to which consumer behavior in the digital environment is shaped
by interactions with technologies, platforms, applications, and social media. Thus, digital
culture consumption develops not only because content is available online, but because the
way it is made available responds to the practical needs of contemporary consumers. These
results are also consistent with studies on e-consumption [6], emphasizing that digital
transformation redefines traditional motives of participation in favor of a service logic
oriented toward personalization and the minimization of access barriers.

The key and, at the same time, strongest relationship identified in the structural model
proved to be the direct, positive effect of digital culture consumption on environmental
engagement (3 = 0.405, p < 0.001), which allowed hypothesis H3 to be positively verified.
The obtained results indicate that digital participation in culture may be associated with a
higher level of environmental awareness, more pro-environmental attitudes, and greater
readiness to undertake environmentally responsible behavior.

The present finding is consistent with previous studies demonstrating that digital
environments facilitate the dissemination of environmental knowledge and strengthen pro-
environmental engagement [13,38,40,41]. Two complementary explanations may account
for this relationship. First, digital space, and particularly social media, constitutes an
extremely effective ecosystem for the distribution of ecological knowledge, facilitating users’
access to information about the climate crisis and stimulating their ecological attitudes and
awareness [13,38]. Similar conclusions were also formulated by Wolny et al. [68], indicating
that consumer behavior in the digital environment can directly build ecological awareness
by facilitating contact with green communities (promoting, among other things, zero-waste
principles or the circular economy). In this context, digital culture consumption increases
users’ contact with diverse content, narratives, discussions, and recommendations, among
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which issues related to climate change, consumer responsibility, the reduction in excessive
consumption, or the environmental consequences of a particular lifestyle are appearing
increasingly often. Digital cultural environments may therefore serve as an intermediary
space between cultural content and reflection on environmental responsibility. This does
not mean, however, that digital consumption itself is automatically ecological. Although the
literature increasingly emphasizes the issue of the hidden carbon footprint of information
and communication technologies—pointing to the high energy intensity of data centers,
high-resolution streaming, the use of electronic devices and digital infrastructure, and
the generation of e-waste [11]—the present study demonstrates that more frequent and
more comprehensive participation in digital culture fosters a stronger pro-environmental
orientation. Moreover, consumers may consciously choose digital culture (e.g., e-books,
podcasts, or virtual events) as a deliberate strategy for reducing negative environmental
impact, eliminating emissions associated with physical transport or the material production
of goods, which reflects decision-making mechanisms at the intersection of the real and
virtual worlds (phygital environment).

Taking the above into account, the positive relationship between digital culture con-
sumption and environmental engagement should be interpreted with caution. Although
digital forms of culture may reduce some of the environmental costs associated with tra-
ditional consumption, the development of technological infrastructure and its use also
have specific environmental consequences. The obtained results therefore indicate the
potential of digital culture as an environment for shaping environmental awareness and
attitudes, rather than an unequivocally pro-environmental character of all forms of digital
consumption. This conclusion is particularly important because it makes it possible to
avoid a simplified opposition between digital culture as “green” and traditional culture as
“less sustainable.”

The confirmation of hypothesis H2 allows us to state that digital competencies exert
a direct, positive effect on users’ environmental engagement (3 = 0.142, p = 0.002). This
implies that individuals with high digital competencies may be more inclined toward
conscious and responsible functioning in the digital environment. Digital competencies
encompass not only the technical ability to use specific tools, but also the ability to search
for, evaluate, and interpret information and its credibility, to understand the mechanisms
of digital services, to protect privacy, to manage data, and to critically evaluate content,
identify disinformation and greenwashing, and implement reflective pro-environmental
behavior in everyday online practices [8,24]. In the context of the digital consumer, the
competencies described in the DigCompConsumers model are also particularly impor-
tant, including, among others, the evaluation of commercial information, the recognition
of advertising messages, the management of digital identity, and the consideration of
responsible and sustainable consumption [9]. The obtained results correspond with the
findings of studies [63], which define digital competencies and digital citizenship as “smart
tools” enabling individuals to transform theoretical ecological knowledge into real, agentic,
and confident environmental agency. They are also consistent with more recent studies
showing that digital competencies and digital literacy support environmentally responsible
technology use and sustainable decision-making in digital environments [69-71]. More-
over, advanced e-skills allow for a better understanding of the ecological consequences of
technology itself, promoting sustainable and responsible patterns of using equipment and
internet resources [12].

The relatively high association observed between functional motivations and digital
competencies is also theoretically justified. Individuals who are more strongly motivated to
participate in digital cultural activities are more likely to acquire and develop the competen-
cies necessary to access, navigate, and actively engage with digital environments [69,72]. At

https://doi.org/10.3390/su18157628


https://doi.org/10.3390/su18157628

Sustainability 2026, 18, 7628

22 of 29

the same time, higher levels of digital competencies may reinforce motivation by reducing
technological barriers and increasing the perceived usefulness, convenience, and accessi-
bility of digital cultural resources [70,71]. Therefore, although these constructs are closely
related, they represent distinct dimensions of digital engagement: functional motivations
reflect the reasons for engaging in digital cultural activities, whereas digital competencies
describe the capabilities that enable such participation.

The positive verification of hypothesis H4 made it possible to state that digital culture
consumption performs the function of a mediator in the relationship between functional
motivations and environmental engagement (3 = 0.107, p < 0.001). This finding is consistent
with recent studies indicating that participation in digital environments may translate
users’ initial motivations into more environmentally responsible behaviors by increasing
exposure to sustainability-related information, social interaction, and opportunities for
environmentally oriented engagement [40,41]. This relationship reveals a unique, two-stage
behavioral mechanism: pragmatic and utilitarian motives of e-consumers (an orientation
toward convenience or efficiency) stimulate their entry into the space of digital consump-
tion of cultural goods. In turn, deeper participation in this digital ecosystem, combined
with inevitable exposure to social and environmental content and the operation of digital
impulses, the so-called digital nudges, leads to the evolution of purely functional behaviors
toward higher reflexivity, sensitivity, and pro-environmental responsibility [73]. Digital con-
sumption of cultural services thus becomes a bridge transforming consumer pragmatism
into active engagement for sustainable development.

In this context, this mechanism fits into broader considerations concerning sustainable
consumption. As Leary et al. [15] indicate, consumer behavior may contribute to market
and environmental changes if consumers perceive their actions as meaningful and agentic.
In turn, Sheoran and Kumar [16] emphasize that sustainable consumer behavior is shaped
by numerous barriers, such as price, availability, convenience, social norms, greenwashing,
or a sense of limited influence. The results of the present study suggest that digital culture
may be one of the contexts in which some of these barriers are weakened, because the digital
environment facilitates access to information, contact with pro-environmental values, and
participation in social circuits of meaning.

It is also important that environmental engagement was conceptualized in the study as
a construct encompassing environmental awareness, environmental attitudes, and environ-
mentally responsible behavior. Such an approach is consistent with the perspective present
in the literature, in which pro-environmental behavior is often analyzed as the result of the
interaction of knowledge, attitudes, values, norms, and conditions of action [13,15,16]. Al-
though such integration ensured high model stability, it also reflects a common problem in
sustainability research concerning the declarative character of attitudes. This phenomenon,
described in the literature as the attitude-behavior gap, indicates that respondents show a
strong tendency to standardize their answers under the influence of social desirability bias,
as a result of which declared behaviors may be overestimated in relation to actual actions
in everyday life [16,74]. The present findings nevertheless suggest that digital culture may
constitute a space in which knowledge, attitudes, and behaviors are reinforced through
continuous contact with content, social interactions, and examples of pro-environmental
practices. At the same time, the exceptionally high empirical overlap observed between
environmental awareness and environmentally responsible behavior suggests that these
dimensions may not have been fully distinguishable within the present measurement frame-
work. This overlap may reflect not only their close conceptual relationship but also the
declarative nature of self-reported measures, common method variance, social desirability
bias, and partial overlap between individual questionnaire items.
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Taken together, the findings indicate that environmental engagement in digital cultural
contexts is shaped by multiple complementary mechanisms. Among the direct predic-
tors, digital cultural consumption emerged as the strongest determinant of environmental
engagement, suggesting that active participation in digital cultural environments may
play a more important role in fostering environmentally responsible engagement than
digital competencies alone. Nevertheless, digital competencies remained a significant
predictor, indicating that the ability to effectively access, evaluate, and use digital tech-
nologies provides an important foundation for environmentally responsible participation
in digital environments. These findings extend previous research by demonstrating that
environmental engagement is influenced not only by environmental values and attitudes
but also by patterns of digital cultural participation and the competencies that enable
such participation.

In conclusion, the obtained results constitute an important step toward the conceptual
and empirical linking of the digital transformation of the cultural sector with environmental
goals. They demonstrate that digital culture and e-competencies should not be perceived
merely as technologically neutral tools of entertainment or work, but as key components
of modern social capital stimulating consumers” ecological responsibility. Overall, the
findings suggest that digital cultural consumption extends beyond being a technological
alternative to traditional forms of cultural participation. Instead, it may represent an
important mechanism through which the digital economy supports more sustainable
consumer behavior. However, realizing this potential depends on consumers having the
digital competencies and functional motivations required to engage with digital services in
an informed and responsible manner.

6. Practical Implications

The practical implications of the present study concern three main stakeholder groups:
cultural institutions, educational institutions and policymakers, and developers of digital
platforms and services.

For cultural institutions, the findings indicate that functional motivations significantly
predicted digital cultural consumption (H1). In light of this relationship, cultural institu-
tions should invest in technologies and tools that enable audiences to participate in and
consume culture in digital formats. For many organisations, such expenditure may be
challenging. Nevertheless, institutions should develop clear budgets and implementation
plans for digital improvements and assess the expected return on these investments. Such
initiatives may contribute to higher levels of cultural consumption and, potentially, to
increased revenues from paid events, while also supporting the cultural development of
society. This recommendation is particularly relevant in relation to H3, which confirmed
that engagement with digital culture significantly predicted environmental engagement.
Given the growing need to strengthen environmental awareness, attitudes, and behaviors
in society, enabling digital cultural consumption becomes an even more important task for
contemporary cultural institutions. Consumers’ functional motivations also had a signifi-
cant indirect effect on environmental engagement through digital cultural consumption
(H4). From a practical perspective, this finding highlights the importance of stimulating
consumer motivations through digital communication strategies, including social media
marketing and electronic word-of-mouth, in order to encourage greater engagement with
digital cultural content.

For educational institutions and policymakers, the direct effect of digital competencies
on environmental engagement (H2) provides a rationale for regularly assessing these
competencies and implementing initiatives that support their development. In this respect,
the development of digital competencies could be integrated into existing educational
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programmes in institutions such as schools and higher education institutions. At the policy
level, initiatives aimed at strengthening digital competencies and promoting sustainable
forms of digital participation may contribute to achieving both digital transformation and
sustainability objectives.

For developers of digital platforms, streaming services, and other digital cultural
ecosystems, the findings suggest that the design of digital services can support more sus-
tainable consumption by both enhancing accessibility and user experience and encouraging
environmentally responsible choices.

7. Limitations and Future Directions for Research

The findings presented in this article make a relevant contribution to the existing
literature on digital cultural consumption. At the same time, several limitations of the study
should be acknowledged, together with directions for future research. The data analysis
identified a number of issues that should be considered in subsequent studies.

The study is based on cross-sectional survey data, which limits the possibility of
drawing causal conclusions. Although SEM enables the testing of theoretically grounded
directional relationships, the observed associations should be interpreted as structural
relationships rather than definitive evidence of causality. Future research could employ
longitudinal designs to examine changes in digital culture participation and environmental
engagement over time.

All constructs were measured using self-reported questionnaire data. Consequently,
the results may be affected by common method variance, social desirability bias, and subjec-
tive interpretation of survey items. This limitation is particularly relevant for environmental
engagement measures, which may be susceptible to socially desirable responding.

The exceptionally high correlation observed between environmental awareness and
pro-environmental behavior (r = 0.977) indicates substantial empirical overlap between
these dimensions. Although the integrated Environmental Engagement construct demon-
strated satisfactory psychometric properties within the structural model, this finding should
be interpreted with caution. The observed overlap may reflect the close conceptual rela-
tionship between awareness and behavior, but it may also have been influenced by the
declarative nature of the self-reported measures, common method variance, social desirabil-
ity bias, and partial conceptual overlap among some questionnaire items. Consequently,
future studies should further examine whether these dimensions can be more clearly dis-
tinguished by refining the measurement instrument, separating cognitive and behavioral
indicators more explicitly, and complementing self-reported measures with objective or
behavioral indicators whenever possible.

Two reverse-worded indicators within the digital competencies scale demonstrated
poor psychometric performance and were removed from the final model. This finding may
indicate difficulties associated with reverse-coded items in online surveys and suggests
the need for further refinement of competency measurement instruments. Measuring
digital competencies in future research could engage the competency model that is more
developed and statistically verified.

Important psychometric limitations arise from the measurement model’s construct
validity diagnostics. Specifically, the AVE values across all latent variables fell below
the conventional 0.50 threshold, indicating that the constructs explained a relatively lim-
ited proportion of the variance in their indicators. Additionally, a localized violation of
the Fornell-Larcker criterion was observed due to the high latent correlation between
functional motivations (MOT) and digital competencies (COMP). Although other psycho-
metric indicators—including satisfactory composite reliability (CR > 0.70) and acceptable
HTMT values—supported the overall adequacy of the measurement model, these findings
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should not be interpreted as fully compensating for the relatively low AVE values. Con-
sequently, the convergent validity of the measurement model should be interpreted with
caution. Future studies should refine the measurement scales by developing more distinct
and highly operationalized indicators, thereby improving variance extraction and further
strengthening construct validity.

The structural framework left a substantial portion of variance unexplained, particu-
larly regarding digital culture consumption (R? = 0.070) and, to a lesser degree, environ-
mental engagement (R? = 0.207). This predictive limitation underscores that the current
model omits several crucial confounding and explanatory variables. Factors such as respon-
dents’ detailed socioeconomic status, specific political orientations, general environmental
values (e.g., biospheric vs. egoistic values), and the quality of regional digital infrastructure
could significantly shape both cultural consumption habits and ecological engagement.
Future research should expand this theoretical framework by integrating these multi-
level structural predictors to drastically enhance the systemic explanatory variance (R?) of
the model.

This study relied on a non-probability sample, which may limit the generalizability
of the findings beyond the analyzed population. Future studies could benefit from more
diverse and representative samples to verify the robustness of the proposed relationships.

The topic of this study is wide and there are many opportunities for further de-
velopment. This study should be continued and enriched in future research projects.
Improvements made to the questionnaire could justify repeating the study and comparing
the results to those presented in this article.

8. Conclusions

The aim of this study was to explain how functional motivations, digital competencies,
and digital cultural consumption are related to users’ environmental engagement. The
proposed model brought together areas that have typically been examined separately in
previous research: participation in digital culture, digital competencies, and sustainability-
related attitudes and behaviors. This study therefore contributes to the discussion of
the dual transition, which links digitalisation with environmental goals and the social
dimensions of sustainable development.

The findings confirmed that functional motivations, such as convenience, accessibil-
ity, flexibility, and time savings, encourage digital cultural consumption. More frequent
engagement in digital cultural practices was, in turn, positively associated with envi-
ronmental engagement, understood as a broader construct comprising environmental
awareness, environmental attitudes, and environmentally responsible behavior. Digital
cultural consumption also acted as a mediating mechanism between functional motivations
and environmental engagement. This suggests that daily, pragmatic reasons for engaging
with digital culture may have consequences that extend beyond access to content and ease
of use.

Digital competencies also played an important role by directly supporting environmen-
tal engagement. This finding shows that informed participation in digital environments is
not limited to technical proficiency. It also involves the ability to search for and evaluate
information, understand how platforms and recommendation systems operate, and make
more reflective decisions about one’s own online practices. Digital competencies may
therefore support not only active participation in digital culture, but also more responsible
functioning in a digital society.

The findings suggest that digital cultural environments can provide a space in which
cultural participation, information exchange, social interaction, and sustainability-related
content intersect. Engagement with digital culture may increase users’ exposure to environ-
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mental knowledge, pro-environmental narratives, and examples of responsible consump-
tion practices. This does not mean, however, that digital cultural consumption is inherently
more sustainable than participation in traditional forms of culture. Digital practices may
reduce some of the costs associated with travel, printing, and physical cultural media, but
they also depend on digital infrastructure, data transmission, electronic devices, and energy
use, and they contribute to the generation of electronic waste.

The relationship between digitalisation and sustainable development in the cultural
sector should therefore not be analysed solely through the lens of technology. Users’” moti-
vations, competencies, and patterns of using digital resources are equally important. Digital
cultural consumption may serve as a meaningful mechanism linking consumers’ func-
tional motivations with their environmental engagement, but its environmental potential
depends on the conditions under which digital services are designed, provided, and used.
These findings open up further avenues for research on the role of cultural participation in
shaping more informed and responsible patterns of everyday life.
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