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Abstract

Digital technologies have become increasingly crucial during and, after the COVID-19
pandemic, have sparked significant scientific interest around their impact on sustainable
well-being. Despite extensive research, conclusive evidence on whether digital technologies
enhance or undermine sustainable well-being remains elusive. Saudi Arabia has made
significant progress in its technological infrastructure, but comprehending the implications
of this progress still poses a challenge. Drawing on the prior literature and grounded in the
theoretical perspective of the Capability Approach, this study proposes five dimensions of
digital inclusion (accessibility, usability, digital skills, affordability, and connectivity) and
examines their collective influence on students’ sustainable well-being, specifically happi-
ness and life satisfaction. This study employs a cross-sectional design, with data collected
from 238 university students in Saudi Arabia using convenience sampling. Ten hypotheses
were tested using partial least squares structural equation modeling in SmartPLS-4. This
study supports the conceptualization of digital inclusion as a multidimensional construct
comprising five key dimensions. The results indicate that affordability, usability, connectiv-
ity, and digital skills have a substantial impact on happiness, whereas accessibility, usability,
connectivity, and digital skills have a considerable effect on life satisfaction. Nonetheless,
the correlations between accessibility and happiness, as well as between affordability and
life satisfaction, were not found to be supported. This implies that these dimensions might
have different effects on the affective and cognitive aspects of sustainable well-being. These
results suggest that digital inclusion may play a role in shaping individuals” interactions
with technology and their perceived sustainable well-being. This study proposes and
evaluates a strategic framework that may guide efforts to promote digital inclusion and
support sustainable well-being among university students. It provides valuable insights
for policymakers, educational institutions, and industry stakeholders seeking to enhance
digital access and capabilities. The findings highlight the potential value of developing
strategies that address students’ digital needs as part of a holistic approach to sustainable
well-being. The findings also highlight the importance of viewing digital inclusion as an
interconnected framework, rather than as a set of discrete, unrelated factors. By demon-
strating how digital inclusion promotes sustainable well-being, this study contributes to
the broader sustainability agenda by highlighting digital equity as an essential component
of socially sustainable development in the Saudi context.
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1. Introduction

Computers, smartphones, Wi-Fi, and other digital technologies have become essential
to daily life [1]. Due to the significant need for information in contemporary society,
technology plays a vital role in shaping the future [2]. It is used across many sectors and is
integrated into our everyday routines [3]. Education is a sector that has been revolutionized
by technological advancements [4,5]. Digital technologies in education, a subject that is
sometimes overlooked in the teaching profession, are gaining increasing popularity globally.
The rapid implementation and progression of the internet and digital technologies have
transformed how individuals read, write, communicate, and assimilate knowledge [6].
Their adoption by society has altered our interactions with ourselves, one another, and our
surroundings, including our connections with others, the organization of information flow,
and the sharing of viewpoints [7].

The internet has had a profound impact on individuals and major economies. As of
2024, the global number of internet users exceeds 5.44 billion, representing 67.1 percent of
the world’s population—indicating that approximately two-thirds of the global population
is now connected to the internet. Of this number, 5.17 billion internet users (63.7 percent of
the world population) were social media users [8]. At the beginning of 2024, the Kingdom
of Saudi Arabia (KSA) had 36.84 million internet users, with internet penetration reaching
99.0 percent. In January 2024, the number of social media users in Saudi Arabia had reached
35.10 million, representing 94.3 percent of the entire population [9]. Notably, the proportion
of the population with an internet connection has consistently increased in recent years.
It is projected to grow from 2024 to 2029 [10]. In early 2024, KSA had 49.89 million active
cellular mobile connections, representing 134.1 percent of the total population [9].

Despite the rising worldwide internet penetration rate, the “digital divide” persists
and continues to generate disparities in individuals” access to and effective use of technol-
ogy [11,12]. The World Benchmarking Alliance [1] asserts that universal access to digital
technology is essential. Otherwise, current imbalances will intensify as the divide between
the hyper-digitalized and under-connected widens. The World Economic Forum [13] fur-
ther substantiates the fact that most of the global population resides in regions served by
broadband networks. However, 2.6 billion individuals, or 33% of the world’s population,
continue to live disconnected and marginalized. This is largely due to ongoing obstacles
to connectivity, including the high cost of data and devices, inadequate access to digital
infrastructure, and a lack of digital skills and expertise.

Digital inclusion, which envisions “a world where everyone has equitable opportu-
nities to participate using digital technologies” [14], has become critical for improving
individuals’ life outcomes. It refers to efforts aimed at closing the digital divide by en-
suring that all people, regardless of socioeconomic status, location, age, or ability, have
access to affordable digital devices, reliable internet, and the digital skills needed to use
them proficiently. Hence, the literature suggests that five elements are essential for ev-
ery digital inclusion effort: accessibility, usability, connectivity, affordability, and digital
skills—henceforth referred to as AUCADS.

Accessibility refers to the extent to which individuals can physically reach and use
digital technologies [15,16], including devices (computers, smartphones, and tablets) and
internet services, regardless of their physical ability, geographic location, or socioeconomic
status [17,18]. Affordability refers to the cost of accessing and using digital technologies
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and services in relation to a person’s income or financial capacity [15,16,19]. Usability
refers to the degree to which digital technologies are simple to use, intuitive, and user-
friendly, enabling users to efficiently and effectively achieve their goals. Connectivity
refers to the quality, consistency, and speed of internet access available to users [20], which
enables them to engage in digital activities without interruption. Digital skills refer to the
abilities necessary to effectively and safely utilize digital technologies, encompassing basic
operational skills, information literacy, communication, and problem-solving in digital
environments [20-22]. However, while the literature has discussed elements of digital
inclusion, it has done so in a fragmented manner. No study has yet brought together all
five elements of digital inclusion and linked them to sustainable well-being outcomes.

KSA has been making progress in digital access over the last few years, driven by
the Vision 2030 Agenda and the National Transformation Plan 2020. These plans focus on
digitalization, human capital development, social sustainability, networking, digital literacy,
and the adoption of information and communication technology in government and public
service delivery as core strategic pillars [23,24]. Significant investments have been made in
digital infrastructure, e-government, and educational technologies, resulting in high levels
of connectivity and access to technology. However, despite these advancements, several
challenges remain unresolved. disparities persist in digital skills, affordability, effective
use, and equitable access across different student groups. For instance. women and
other disadvantaged groups are worse off in terms of connectivity and device penetration,
particularly in rural areas. Therefore, steps must be taken to improve the quality and
credibility of such content. Digital inclusion could also be a way for KSA to significantly
enhance its positive impact on various population groups within the nation, thereby
improving the general welfare of the people of KSA. Therefore, the presence of a highly
developed digital infrastructure and current disparities in inclusion make Saudi Arabia
a suitable location to explore how various aspects of digital inclusion together determine
levels of happiness and life satisfaction among students. Moreover, focusing on Saudi
university students also provides empirical data from an underrepresented Global South
setting, adding to the predominantly West-centric literature on digital inclusion and well-
being. By extension, it is precisely this context that is of particular interest and theoretically
significant in the studies of the relationship between digital inclusion and the sustainable
well-being of the students.

The conditions of our information atmosphere and the digital technologies that
shape our connections increasingly intertwine with social and individual sustainable
well-being [7]. Therefore, digital inclusion extends beyond accessibility. It focuses on
how individuals use technology to enhance their overall sustainable well-being (promote
mental and physical health) and foster positive social connections. However, while digital
inclusion is crucial for fostering inclusive digital transformations, the current literature on
digital inclusion and sustainable well-being faces significant criticism, primarily due to a
lack of causal evidence [25], and research on the relationship between digital inclusion and
sustainable well-being is at an impasse. Existing conceptual frameworks fail to capture
the complexity of relationships between people and digital media. Furthermore, empirical
studies on this complex relationship face criticism because of a lack of methodological
rigor [19]. The results of empirical studies also yield inconsistencies [25,26]. For instance,
Rutkowski and Saunders [27,28] and Shalaby [27,28] argued that persistent engagement
with digital tools without proper boundaries can lead to cognitive overload and digital
fatigue. Stonebanks and Shariff [29,30], and Spears [29,30] stressed that digital inclusion,
without protective digital citizenship education, may increase youth vulnerability to cy-
berbullying. Similarly, Biichi et al. [31] posited that merely providing access without skills
leads to a second-level digital divide, which can further isolate disadvantaged individ-
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uals. Quach et al. [32] argued that digital platforms often collect personal data without
informed consent, raising concerns about surveillance and digital autonomy. Additionally,
Pellegrino [33] cautioned that digital environments may intensify social comparison and
pressure, particularly among adolescents.

Despite ongoing research, new issues and challenges related to digital inclusion persist
for both academia and policymakers, rendering it a complex and continually evolving
societal concern. Rapid ICT development, along with the advent of new digital media,
applications, and skills, has added to this complexity. Technologies such as artificial
intelligence, the Internet of Things, and autonomous cars exemplify the automation and
digitalization of tasks across various sectors. Consequently, further research is essential to
develop our knowledge of digital inclusion, its enablers, and its intended and unintended
consequences [34].

In an effort to fill this gap, the present research employs the Capability Approach to
assess the combined influence of the quintuple dimensions of digital inclusion (AUCADS)
on subjective sustainable well-being, specifically happiness and life satisfaction. Hence,
this study aims to answer the following question: Does digital inclusion have a significant
association with the sustainable well-being of students in the KSA?

Digital inclusion is increasingly recognized as a foundational pillar of sustainable
development, as equitable access to digital resources enables individuals to participate
fully in education, the economy, and society. As outlined in the United Nations’ Sustainable
Development Goals (SDGs), particularly SDG 4 (Quality Education), SDG 9 (Industry, Inno-
vation, and Infrastructure), and SDG 10 (Reduced Inequalities), universal and meaningful
digital connectivity is essential for creating resilient and inclusive societies. In the context
of Saudi Arabia, digital inclusion is directly aligned with the sustainability-oriented agenda
of Vision 2030, which emphasizes human capability development, digital transformation,
and long-term social prosperity.

By examining how the five dimensions of digital inclusion (AUCADS) influence
happiness and life satisfaction, this study contributes to the sustainability literature by
demonstrating how digital equity can promote sustainable well-being, a critical component
of social sustainability. Understanding this connection provides policymakers with action-
able insights for creating sustainable digital ecosystems that support not only education
but also long-term societal welfare.

The remainder of the paper is organized as follows: The next section discusses the
theory used in this study, followed by a literature review and the development of hypothe-
ses. The study then discusses the creation of instruments and data collection processes.
The findings and implications of this study are subsequently discussed. Finally, this paper
outlines the conclusions, limitations, and directions for future research.

2. Theory, the Literature, and Hypothesis Development

There are several theories, models, and frameworks that explain sustainable well-being,
such as Homeostatic Theory [35], Multiple Discrepancies Theory [33], Affective Cognitive
Theory [36], Self-Determination Theory [37], and the PERMA model—which encompasses
Positive Emotion, Engagement, Relationships, Meaning, and Accomplishment [38]—among
others. Furthermore, to investigate digital inclusion, several theories have been posited and
developed over the years, such as the Technology Acceptance Model, Van Dijk’s Model of
Digital Technology Access, Digital Divide Theory, Spatially Aware Technology Utilization
Model, Adoption-Diffusion Theory, Unified Theory of Acceptance and Use of Technology,
and so on. However, while these frameworks and theories can help us understand the
implications of digital technologies, they often overlook their impact on sustainable well-
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being [39]. Hence, the capability approach [40,41] is most suitable for the current study, as
it explains sustainable well-being in the digital environment [42].

2.1. Capability Approach

The capability approach [40] evaluates sustainable well-being in terms of people’s
quality of life, relying on three key concepts: functionings, capability, and conversion
factors [41,43]. Functionings: These are the actual “beings and doings” that a person
achieves, such as being healthy, being educated, and participating in social life, among
others. Capabilities are the set of valuable functionings that a person has effective access
to. It represents the real opportunities or freedoms available to an individual to achieve
sustainable well-being. Conversion influences a person’s ability to convert resources (such
as digital access) into actual functioning (e.g., emotional sustainable well-being) [44,45].
The theory focuses on individuals” opportunities to achieve sustainable well-being through
access to resources and their ability to convert these resources into valued outcomes [46,47].

Digital inclusion, which provides access to technology and internet connectivity, can
be considered a resource that expands an individual’s capabilities. It has the potential to
support various functionings relevant to emotional sustainable well-being [45]. Therefore, it
is considered a resource. Emotional sustainable well-being, which encompasses happiness,
life satisfaction, and mental health, is a key functioning that individuals strive to achieve. It
is considered an outcome of enhanced capabilities. Hence, it is a functioning. Therefore,
the Capability Approach offers a valuable lens for understanding the relationship between
digital inclusion and emotional sustainable well-being [42,48,49].

The Capability Approach provides a strong theoretical bridge between digital in-
clusion and sustainability. By emphasizing individuals’ freedoms and opportunities to
achieve valued outcomes, the framework aligns closely with sustainability principles that
prioritize human empowerment, equity, and long-term well-being. Digital inclusion, in
this context, enhances individuals’ digital capabilities that support continuous learning,
social participation, and resilience key elements of sustainable societies.

2.2. Sustainable Well-Being in the Digital Eva

Digital technologies enable individuals to remain “constantly online and perpetually
connected” [50]. Smartphones are tapped, clicked, and swiped more than 2600 times each
day [51]. A typical user engages with gadgets for 145 min, while more intensive users
allocate 225 min daily to their small smartphone screen [52] a statistic that may exceed five
hours for heavy users [52,53]. Consequently, individuals encounter a new obstacle, raising
the issue of how to achieve a healthy equilibrium between connectedness and disconnection.
In other words, how do they achieve wellness in the digital age? [26]. Consequently, new
findings have led academics to examine the impact of psychological sustainable well-
being on contemporary individuals [26]. In its most comprehensive definition, sustainable
well-being refers to the state we achieve when we lead lives beneficial to us [54].

Researchers have proposed two primary methodologies for assessing sustainable
well-being: subjective and objective [55]. Subjective sustainable well-being refers to “an
individual’s assessment or proclamation of the quality of their life” [56,57]. It describes hap-
piness in terms of enjoyment and contentment. It may include aspects such as maintaining
wholesome relationships, having a purpose, and engaging with others in social group-
ings. According to psychosocial research, situational perception has a greater influence on
people than objective reality [58]. Thus, this study focused on the subjective sustainable
well-being of individuals, which relates to how people perceive and evaluate their lives, as
well as specific spheres and activities within them. It is a statement or self-evaluation that
individuals make about the caliber of their lives [57,59,60].
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The concept of subjective sustainable well-being has captivated intellectuals for cen-
turies; however, it has only recently been systematically evaluated and examined [61-64].
Since the 1980s, research on sustainable well-being has intensified significantly, with a con-
sensus among positive psychology and social science scholars that sustainable well-being
encompasses a cognitive-evaluative component (life satisfaction) and an affective compo-
nent (happiness) [64-68]. Satisfaction is primarily a cognitive assessment influenced by
social comparisons with significant reference groups and individual wishes, expectations,
and aspirations. Happiness is defined as an emotional state resulting from both joyful
and unpleasant events and experiences in an individual’s life [69-71]. Despite a certain
empirical association—to varying extents—between happiness and life satisfaction, they
remain separate entities [72-74].

Life satisfaction is an assessment of total living circumstances derived from a compar-
ison between one’s ambitions and actual achievements [47,68]. Life satisfaction may be
assessed holistically or within particular domains, such as job, home, health, or relation-
ships, as it is a complex construct that reflects fulfillment across different areas [61]. The
extent to which happiness in certain life domains affects total life satisfaction fluctuates
over the lifetime and in reaction to major life events [62]. Some scholars assert that pleasure
in life is a synthesis of contentment across various dimensions [64-68], whereas others
argue that overall life satisfaction fosters increased satisfaction in specific areas of life [63].

The emotions that individuals experience contribute to their subjective sustainable
well-being [58,75]. Unlike life assessments conducted over a longer duration, these feelings
vary over the short term [67]. Emotions are typically categorized as either positive or
negative, and there are several viewpoints regarding the relationship between happiness
and emotional sustainable well-being. Initially, some studies defined happiness as one of
the several favorable sensations that humans encounter, including pleasure, euphoria, or
high spirits [76-78]. Later, other studies used a comprehensive definition of happiness that
includes all good feelings [74,79,80].

Happiness, characterized as “the preponderance of positive over negative affect” [56,59],
functions as the emotional measure of wellness. Happiness is the extent to which a person
positively evaluates the overall quality of their existence and is often seen as a key objective
in life; almost everyone aspires to attain happiness [56,81]. Happiness is contingent upon
several factors, including money, employment position, work attributes, health, leisure,
familial connections, social interactions, security, freedom, moral ideals, and numerous other
factors [61,82,83].

Many governments worldwide now use sustainable well-being as a key measure of
development, partly because empirical studies have shown a link between it and several
favorable consequences. However, the state of sustainable well-being in KSA is declining,
particularly in the aftermath of the COVID-19 pandemic. Several researchers in Saudi
Arabia have identified the detrimental psychological effects of this trend in samples drawn
from the KSA population. It is commonly established that most communities have severely
compromised psychological sustainable well-being and mental health perspectives [84,85].

2.3. Digital Inclusion and Sustainable Well-Being

Digital technologies have existed for many years, and we have relied on them for a
much longer time to maintain our sustainable well-being [86]. According to Allen and
Gluckman [87] p. 10, “To understand wellbeing in the 21st century requires an under-
standing of transformative digital technologies as drivers of change, not just in human
material circumstances, but also in human values and organizational systems that support
wellbeing.” Digital inclusion denotes fair access to and use of ICT, including the internet
and digital gadgets, for all members of society [88]. Growing evidence suggests that dig-
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ital inclusion has a positive impact on sustainable well-being in several ways, including
improved access to information, resources, social connections, economic opportunities,
and a higher quality of life. Facilitating universal access to the digital realm fosters a more
inclusive and equal society. One of the main priorities of the KSA government is promoting
digital inclusion, which is included in the goals of Saudi Vision 2030. The third pillar,
“An ambitious nation,” speaks directly to the advantages and requirements of the digital
revolution, as well as the need for all Saudi citizens and residents to be included in the
digital sphere, particularly the most vulnerable populations. The National Transformation
Program, a Vision Realization Program under Vision 2030, outlines certain goals specifically
related to the digital inclusion of all residents [89].

Research on digital inclusion aims to investigate disparities in access to and use of
digital connections and technologies that impact people’s and communities” capacity to
engage in social, economic, and cultural activities. Digital inclusion has traditionally been
linked to varying degrees of access to internet infrastructure and services, with its roots in
the concept of the “digital divide.” [90]. Other digital inclusion elements have surfaced more
recently as access difficulties are being addressed. These include connectivity, usability, the
cost of connections and devices, and digital skills for participation in contemporary life.
There has been a claim made that people who live in areas with low digital inclusion levels
are often less happy and face additional social and economic disadvantages [91].

Digital inclusion plays a crucial role in shaping the experiences of university students.
In the context of KSA, where digital transformation is rapidly advancing, digital tech-
nologies such as high-speed internet, laptops, and smartphones have become essential for
students’ academic and social lives [92,93]. With the growing emphasis on online education,
university students with access to high-quality internet, computers, and smartphones are
more likely to benefit from online learning platforms, educational resources, and social
networks. These tools can enhance their academic performance, provide opportunities
for social connections, and offer access to entertainment, which, in turn, contributes to
overall happiness and life satisfaction [2,5]. Ease of access to these digital resources may
help students manage academic pressure, reduce stress, stay connected with peers and
family, and gain exposure to global perspectives, all of which can positively influence
their happiness and life satisfaction [94]. Moreover, digital skills, or the ability to navigate
and utilize digital tools efficiently, may play a key role in how digital inclusion affects life
satisfaction. Students who are more proficient in using digital platforms for learning, com-
munication, and entertainment are likely to experience greater benefits from their online
activities [20]. They are more likely to take full advantage of the opportunities provided
by technology, such as using apps that help them manage their time, access mental health
resources, or engage in leisure activities like streaming or gaming. This enhances their
ability to balance academic and personal lives, leading to greater contentment [95]. Con-
versely, students facing digital inequalities—such as poor internet quality or limited access
to digital devices—may feel excluded from these opportunities, leading to frustration and
lower satisfaction with their academic and social lives [96]. Thus, the relationship between
digital inclusion and sustainable wellbeing is multifaceted, encompassing access to digital
resources and the ability to utilize them effectively.

Although the concept of digital inclusion has garnered more attention from academics
and policymakers worldwide [97], there are still few empirical studies examining its impact
on the sustainable well-being of Saudi Arabian students [98]. Little is known about the
direct relationship between digital inclusion and the psychological, social, and academic
sustainable well-being of university students. Prior research has mostly focused on digital
access, literacy, and use of technology in the general population [99]. This disparity is
particularly noticeable in Saudi Arabia, where Vision 2030’s rapid digital transformation
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highlights the importance of both human capability development and equitable access
to technology.

However, there is currently insufficient evidence in the larger literature to determine
whether digital technologies improve or degrade sustainable well-being [98]. Although
Saudi Arabia has made significant strides in developing its technological infrastructure,
little is known about how these developments may impact student outcomes. Moreover,
current research often takes a fragmented approach, examining discrete aspects of digital
inclusion-such as affordability or digital skills-instead of analyzing how its fundamental
elements interact to influence sustainable well-being metrics, including happiness and life
satisfaction. A thorough grasp of digital inclusion as a multifaceted concept is constrained
by such an approach [26,100]. To fill this gap, as shown in Figure 1, the current study adopts
a comprehensive approach by conducting empirical testing on the combined impacts of
AUCADS on students’ life satisfaction and happiness. Hence, this study hypothesized
the following:

H1-H5. Digital inclusion (accessibility, affordability, usability, connectivity, and digital skills) has
a positive influence on the life satisfaction of university students.

H6-H10. Digital inclusion (accessibility, affordability, usability, connectivity, and digital skills)
has a positive influence on the happiness of university students.

From a sustainability perspective, sustainable well-being is increasingly viewed as
a central component of social sustainability, reflecting individuals’ capacity to live fulfill-
ing, connected, and meaningful lives. Digital inclusion through access, skills, usability,
affordability, and connectivity enables individuals to participate in sustainable economic,
educational, and social systems. However, limited empirical work has examined how these
dimensions collectively support sustainable well-being in digitally advancing societies.
By integrating digital inclusion with the Capability Approach, this study positions dig-
ital equity not only as a technological imperative but also as a pathway for enhancing
long-term sustainability.

Digital inclusion

~
[ Accessibility Sustainable Well-Being
/
[ Affordability ( A
) Life satisfaction
~ . J
[ Usability
J s ~N
Happiness
[ Connectivity \ J
[ Digital skills

Figure 1. Conceptual framework.

3. Materials and Methods

The survey adopted a quantitative, cross-sectional design, and participants were
university students in KSA. The participants were recruited from all universities in KSA.
The institutions were selected based on their geographic distribution and willingness to

https:/ /doi.org/10.3390/su18020813


https://doi.org/10.3390/su18020813

Sustainability 2026, 18, 813

9 of 36

participate in the study. To mitigate frequent method bias, the first page of the question-
naire included a cover letter that assured participants their participation was voluntary
and anonymous, and that no personal identifiers were collected. All data were kept con-
fidential and used solely for academic purposes [101]. This study used a nonprobability
sampling method (convenience sampling) owing to the lack of a sampling frame. This
study employed nonprobability sampling, supported by the assertion of Rowley [102]
that “most social science research predominantly relies on nonprobability samples,” and if
researchers lack a good understanding of the population and have challenges in compiling
a comprehensive sampling frame, they should choose a nonprobability sampling strat-
egy [102]. G*power was used to ascertain the minimum sample size required to achieve
80% power [97,103].

Although it was mentioned earlier that recent statistics indicate that at the beginning
of 2024, the KSA had 36.84 million internet users, with internet penetration reaching
99.0 percent [9], these figures are provided solely for context framing; the actual data
collection for this study was conducted between August and December 2024. The survey
was administered online using a secure platform (Google Forms) to facilitate accessibility
for university students across various regions of Saudi Arabia. The created link was
distributed to many students to achieve the target number of respondents. To ensure
the quality of the responses, mandatory response fields were enabled to reduce missing
data, and duplicate responses were prevented by restricting submissions to one per email
address. Consequently, 238 participants completed the questionnaire. These numbers were
sufficient to perform the analysis and achieve 80% power. The sample consisted of 178 male
and 60 female participants. The majority of participants (187) were under 20 years old,
while 51 were over 20 years old. Furthermore, 210 respondents were undergraduates, and
28 were postgraduate students.

Measurement Development

This study assessed the factors under examination using pre-existing and validated
questions from previous research. The original survey was conducted in English. A back-
translation method was used to translate the survey into Arabic. The original English
questionnaire was translated into Arabic by a bilingual expert and independently back-
translated into English by another expert. Discrepancies were reviewed and resolved
collaboratively to ensure semantic and cultural equivalence. Following this, a pilot survey
was conducted with 30 respondents to assess the validity of the translated questionnaire
before data collection.

The measurement instruments used in this study provided a comprehensive frame-
work for evaluating the multidimensional concept of digital inclusion and its relationship
with student sustainable well-being in a rigorous and evidence-based manner. To compre-
hensively measure digital inclusion, this study employed well-established and validated
measurement instruments from previous scholarly works (see Appendix A).

Accessibility was assessed using four items adapted from Miranda et al. [104], which
focused on students’ perceptions of their ability to access digital tools and services necessary
for academic engagement. These items evaluated the availability and ease of accessing de-
vices, such as computers, internet services, and educational platforms, within the academic
context. Affordability was examined using seven items derived from Adam et al. [105].
These items were specifically designed to capture individuals’ perceptions of the cost-
effectiveness and financial burden of acquiring and maintaining digital technologies, in-
cluding internet subscriptions, data packages, and digital devices. To assess usability,
the widely recognized System Usability Scale (SUS) developed by [106] was used. This
10-item instrument is a robust and reliable tool that measures users’ subjective evaluations
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of the ease of use, complexity, and efficiency of digital systems or services. The SUS is
particularly suitable for assessing students’ interactions with online learning platforms,
software applications, and digital tools in higher education environments.

Connectivity was measured using seven items adopted from [107], which focused
on the quality and reliability of internet access. These items assess how consistently and
effectively students connect to the internet, the speed of their connections, and the extent to
which connectivity supports their academic and social digital activities. Stable connectivity
is a foundational requirement for equitable participation in digitally mediated learning.
Digital skills were measured using twelve items adapted from a recent scale developed
by [108]. This instrument was originally designed to evaluate digital application skills
among nursing professionals but was adapted to fit the academic context. It assesses users’
ability to navigate digital platforms, use software applications, manage digital information,
and troubleshoot common technological issues.

In addition to measuring digital inclusion, this study assessed two core dimensions
of student sustainable well-being: happiness and life satisfaction. To measure happiness,
the Subjective Happiness Scale developed by Lyubomirsky and Lepper [76] was employed.
This 4-item scale assesses individuals’ global subjective evaluation of happiness by asking
them to rate their perceived happiness relative to others and across various life circum-
stances. Life satisfaction was measured using the 5-item Students’ Life Satisfaction Scale
developed by Huebner [109]. This scale captures students’ overall cognitive judgments
about their quality of life, independent of specific emotional experiences. It is particularly
appropriate for educational research because it reflects the general sustainable well-being
of students in academic settings.

The selection of items for each construct was guided by both theoretical relevance and
empirical support from previous studies. They were drawn from well-established scales,
selected based on their alignment with the operational definition of the constructs in our
conceptual framework, as well as their proven reliability and validity in previous research.
Except for happiness, which was measured using 1 (not a very happy person) to 7 (a very
happy person); and 1 (not at all) to 7 (a great deal), the study used a 7-point Likert scale
ranging from 1 (strongly disagree) to 7 (strongly agree) to measure the variables under
consideration (see Appendix A).

4. Analysis and Results
4.1. Preliminary Analysis

Before model evaluation, preliminary analyses were conducted to determine the
data quality. Hence, initial data checks were performed to confirm that the data did not
violate the assumptions of multivariate data analysis. First, the outlier was examined using
Mahalanobis Distance (D2). The results showed that the data had no outliers. Second, the
data for the study were obtained from a single source, which may have led to common
method variance (CMV) potentially amplifying the correlations among the variables [110].
Therefore, three statistical approaches were used to assess its effect. Harman'’s test [101]
showed that the primary component represented only 25.34% of the overall variance,
which was less than 50%. Using the marker variable, [111], three unrelated items from
Barger’s [112] Social Desirability Scale were used as predictors of the endogenous variables.
A tenuous association was observed between the marker and the endogenous variables in
the model. Full collinearity was assessed using a conservative methodology for the CMV
assessment [113]. The highest variance-inflated factor (VIF) for all constructs was 2.23,
which is below the benchmark value of 3.3 [113]. Therefore, CMYV is unlikely to provide
substantial information in this study.
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Third, the study assessed the conditions for multivariate normality before analyzing
the model’s appropriateness. Mardia’s coefficient method [114] revealed a skewness coeffi-
cient of 15.25959 and a kurtosis coefficient of 100.28965, beyond the crucial thresholds of 2
and 20, respectively, confirming the non-normal distribution of the data [115-117]. Conse-
quently, partial least squares structural equation modeling (PLS-SEM) with a bootstrapping
procedure was used in this study.

4.2. Statistical Techniques

This study employed the PLS-SEM technique (SmartPLS-4, v.4.1.1.2) to analyze the
data [118]. Due to its ability to reduce Type II errors and accommodate various model
dimensions, PLS-SEM has gained significant recognition as an advanced analytical tech-
nique for model evaluation. PLS-SEM is a non-parametric inferential technique capable
of handling non-normal data [119] and many studies [119-122] have underscored its non-
parametric characteristics as a notable advantage. This suggests that there is no requirement
for the data to follow a normal distribution. It is also suitable for analyzing data from
exploratory research and small-scale studies. As stated by Sarstedt [122], Variance-Based
Structural Equation Modeling (VB-SEM) is also favored over Covariance-Based Structural
Equation Modeling (CB-SEM) because of its measurement philosophy and analytical ob-
jective, which is to develop a theory rather than verify it. Moreover, SmartPLS-4 offers
additional features for measuring reliability, validity, multicollinearity, and testing hypothe-
ses, enabling rigorous testing of both the measurement model and the structural model.
Thus, it was selected to obtain a correct estimation of the connections between digital
inclusion and student sustainable well-being.

4.3. Measurement Model Assessment

Cronbach’s alpha (CA), rho-A, and composite reliability (CR) were used to evaluate
construct reliability. CA and CR values above 0.70 were explained as indicating strong
internal consistency, meaning that the items within each construct reliably measure the
same underlying concept. Table 1 shows that these key criteria are significantly higher
than the conventional benchmark of 0.70 [123,124], confirming the trustworthiness of
the measures.

Table 1. Convergent validity.

Cronbach’ Composite Composite é:g;?\g;
Constructs Items Loadings ?\l ﬁc s Reliability  Reliability E d
pha (rho_a) (rho_c) xtracte
- - (AVE)
Accessibility  ACC1 0.911 0.898 0.901 0.930 0.769
ACC2 0.890
ACC3 0.769
ACC4 0.928
Affordability =~ AFF1 0.843 0.898 0.902 0.920 0.623
AFF2 0.853
AFF3 0.797
AFF4 0.696
AFF5 0.766
AFF6 0.760
AFF7 0.798
Usability * USA1 0.781 0.915 0.922 0.931 0.602
USA10 0.838
USA2 0.796
USA3 0.720
USA4 0.768
USA5 0.825
USA6 0.833
USAS8 0.544
USA9 0.836

https://doi.org/10.3390/su18020813


https://doi.org/10.3390/su18020813

Sustainability 2026, 18, 813 12 of 36
Table 1. Cont.
Cronbach’s Composite Composite \l(;‘;‘ei;igci
Constructs Items Loadings Alpha R?i;la()bli;ty Rﬂila;algty Extracted

— - (AVE)

Connectivity CONN1 0.865 0.930 0.932 0.944 0.708
CONNZ2 0.889
CONN3 0.884
CONN4 0.848
CONNb5 0.751
CONN6 0.859
CONN7 0.782

Digital Skills  DS08 0.858 0.964 0.966 0.968 0.718
DS10 0.826
DS11 0.822
DS12 0.894
DS2 0.777
DS3 0.749
DS4 0.893
DS5 0.831
DS6 0.818
DS7 0.907
DS8 0.885
DS9 0.896

Happiness HAPP1 0.806 0.801 0.804 0.872 0.633
HAPP2 0.845
HAPP3 0.859
HAPP4 0.656

Télf? . LF1 0.848 0.907 0.908 0.931 0.728

atisfaction

LEF2 0.874
LE3 0.834
LF4 0.819
LF5 0.890

* One item from the Usability Scale (USA7) was deleted for poor loadings.

CR, Average Variance Extracted (AVE), and item loadings were used to ascertain
convergent validity. AVE values above 0.50 were interpreted as demonstrating that each
construct explains a sufficient proportion of the variance in its indicators, supporting
convergent validity. Validity was achieved, as the item loadings exceeded 0.50, the CR
values were greater than 0.70, and the AVE values were above 0.50 [124,125], as indicated
in Table 1.

The “Fornell and Larcker criterion” and “heterotrait-monotrait ratio” were assessed
for discriminant validity [126-128]. Figure 2 presents the measurement model. Table 2
indicates that oblique values exceeded non-oblique values, and the correlations among all
components were below 0.90. Consequently, both criteria were met, confirming that each
construct was distinct from the others, meaning they measured unique aspects of digital
inclusion and sustainable well-being, indicating outstanding discriminant validity.

Table 2. Discriminant validity.

HTMT

Constructs 1 2 3 4 5 6 7
1 Accessibility

2 Affordability 0.708

3 Connectivity 0.675 0.767

4 Digital skills 0.648 0.750 0.735

5 Happiness 0.653 0.774 0.745 0.767

6 Life Satisfaction 0.491 0472 0527 0512 0.660

7 Usability 0.666 0.812 0734 0762 0782 0534
Fornell & Larcker criterion
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Table 2. Cont.
HTMT
Constructs 1 2 3 4 5 6 7
1 Accessibility 0.877
2 Affordability 0.640 0.789
3 Connectivity 0.617 0.705 0.841
4 Digital skills 0.608 0.697 0.695 0.848
5 Happiness 0.554 0.660 0.643 0.676 0.796
6 Life Satisfaction 0.444 0432 0486 0485 0565 0.853
7 Usability 0.609 0.736 0679 0719 0670 0492 0.776
[aFF1 | [ aFr2 | [ AFF3 | [ AFFa | [ AFrs | [ AFrs | [ AFF7 | [ Acc1 | [ Accz | [ Acca | [ Aaccs |
‘\‘}43_0353 0797 0696 0766 o760 (0g 0.911 0890 0769 ggog
= -
0.781
D'B-’;f Affordability Accessibili
0.720 0.174 0.059
‘I!E:!. 0.768
0.825
0.806
[ usA6 | g::_:': -0.049 0.142 ,@ 0.345
a 0.859
[ usae | , osse HAPP3]
0.200 Happiness
sk . T2
conni] o168 e
. 0251 @ oo ] 1r2 |
- ! 345 LF3 |
o.asg\ o7 20.:?:
:.::: 0.160 Life Satisfaction 0.890 [ LF4

|

!
0859 onnectivity

0.782

CONN7

0.8580.826 0.822 0.8

LF5

Digital skill —
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DS8 Wrﬁu [ ps2 | [ ps3 | [ psa | [ pss |>\—\7—\ | | os7 | | pss DS9

Figure 2. Measurement model.

4.4. Structural Model Assessment and Hypothesis Testing

The structural model was estimated in five stages: (1) multicollinearity, (2) path co-
efficients, (3) in-sample predictive power (R?), (4) effect size (f2), and (5) in-out of sample
predictive power (PLSpredict). First, VIF was examined to check for multicollinearity.
all VIF values were below the threshold of 5 [124,127,129,130], demonstrating that multi-
collinearity had no significant influence.

Second, the structural model’s assumptions were examined by a bootstrapping resam-
ple method with 10,000 sub-sample iterations [131]. To assess the significance level of path
coefficients, the p-values were set at p < 0.01 and p < 0.05 (one-tailed).

Figure 3 presents the results of the hypothesized relationships. Accordingly, the first
group of hypotheses pertained to digital inclusion and happiness. The results indicated that
affordability, usability, connectivity, and digital skills were significantly related to happiness
(H2: p =0.174, p = 0.027; H3: 3 = 0.215, p = 0.010; H4: § = 0.163, p = 0.016; H5: 3 = 0.251,
p = 0.002, respectively); therefore, H2-H5 were well supported. Among these, digital
skills demonstrate the strongest impact, suggesting that proficiency in technology use is
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associated with individuals” positive emotional sustainable well-being. But accessibility
was not significantly related to happiness (H1: = 0.059, p = 0.224). Therefore, the results
did not support H1. This means that simply having access to digital devices or internet
services is not sufficient to make people feel happier; rather, it is how effectively they use
these resources and derive value from them that matters.

[aFF1 | [AFr2 | [ AF3 | [ AFFa | [ AFF5 | [ AFF6 | [ AFF7 | [ Acc1 | [ Acc2 | [ Acca | | Accs |
—L N & X F
[UsA1 | 38.26413.7507.005 15-188 21.69350 115 55 491 53.42939-091 17.320 75 959
‘
[ushz ] 2238
27.097 Affordability Accessibili
zo.sss

1.935 0.761

i

26.008

: 0.407 1.740 33.058
30.121 ]
y, 39.692
( w17 _HAPP3 |
1.879 Happiness HAPP4

=<

2.978 24.948
CONN2 850 . P
42.

53.74 ol 0.308 |-22.787
CONN3 | 53.740
40.254 1.893 28.201

. Life Satisfaction 39.346

CONNA4 («31.765 1.860
18.348

CONNS5 2 .
ES'AZZConnectlwty
22793

CONNG6

Digital skill
35.51431.02132.45€64.63924.879 15 000 4533 33.5755.77758.28013.96261.683

NN,

Ds8 | [Ds1o | [Ds11 | [ps12 | [ ps2 | [ ps3a | [ psa | [ pss | [ ps6 | | ps7 | | pss | | Ds9

CONN

-

2.155

E.‘ﬁ.ﬂ
~
NN
u\
N
w
N
/‘

E

11
Lk

|
o

CONN7

Figure 3. Structural model.

The second group of hypotheses pertained to the relationship between digital inclusion
and life satisfaction. The results showed that accessibility, usability, connectivity, and digital
skills were significantly related to life satisfaction (H6: 3 = 0.142, p = 0.041; H8: 3 = 0.200,
p =0.030; H9: 3 =0.187, p = 0.029; and H10: 3 = 0.160, p = 0.029, respectively); therefore, H6
and H8-H10 were well supported. These findings indicate that students who can effectively
use digital technologies, remain well-connected, and possess strong digital skills tend to
experience higher satisfaction with their lives. However, affordability was not significantly
related to life satisfaction (H7: 3 = —0.049, p = 0.342). Therefore, the results did not support
H7. This suggests that even when digital tools are affordable, this factor alone does not
guarantee an increase in life satisfaction.

4.5. Model Quality Checks

To ensure the reliability of the model and its results, it is essential to thoroughly evaluate
its quality. Consequently, this research assesses the models’ quality through their in-sample
(R?) and out-of-sample (PLS-predict) prediction capabilities [132,133], as well as the cross-
validated predictive ability test (CV-PAT) [134,135] and 2. In-sample predictive power
was assessed using R? coefficients for happiness and life satisfaction, which were 0.566
(57%) and 0.308 (31%), respectively. Based on the accepted PLS-SEM standards, R? values
less than 0.25, 0.50, and 0.75 represent weak, moderate, and strong explanatory power,
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respectively. According to Ozili, [136], an R? of 0.10 to 0.50 is acceptable in social science
research only when some or most of the explanatory variables are statistically significant.
Further, Hair et al., [137] (p. 11) posited “acceptable R? values are based on the context
and in some disciplines an R? value as low as 0.10 is considered satisfactory”. Hence, the
R? value of 0.308 exceeds the acceptable level of explanatory power in exploratory and
predictive behavioral research. Such moderate R2 values are conceptually consistent with the
complexity and multidimensionality of psychological well-being outcomes, which depend
on a considerable number of contextual and individual variables beyond digital inclusion.
In addition, the model shows statistically significant path coefficients, significant effect
sizes, and acceptable out-of-sample predictive power (PLSpredict, CVPAT, and Q?), which
supports the soundness of the inferences made in the current research [138]. Concerning
the out-of-sample indicators, the study executed the PLSpredict process using ten folds and
ten repetitions [131,134]. The PLS-SEM Q?predict is a predictive relevance metric used to
assess the out-of-sample predictive power of the model. It evaluates how well the model
can predict data points that are not used in model estimation. A Q? value greater than
zero indicates that the model has predictive relevance for a given endogenous construct.
Consequently, this study first verified that all PLS-SEM Q?predict values for the indices
of happiness and life satisfaction were positive and greater than zero. Furthermore, given
that the prediction errors exhibited a symmetrical distribution, this study examined the
indicator calculation of PLS-SEM_RMSE < LM_RMSE (refer to Table 3). The PLS-SEM model
outperformed the linear model benchmark in terms of RMSE and MAE for most indicators,
demonstrating medium to high predictive power based on Shmueli et al.’s [134] criteria.

Table 3. PLSpredict.

Focal PLS LM PLS-LM
Constructs  Q2predicc RMSE MAE RMSE MAE RMSE  MAE
HAPP1 0.309 0935 0669  1.002 0723  —0.067  —0.054
HAPP2 0.318 0865 0625 0961 0674  —0.09%  —0.049
HAPP3 0.369 0839 0615 0961 0704  —0.122  —0.089
HAPP4 0.320 1.086 0835 1239 088  —0.153  —0.048
LF1 0.209 0878 0671  1.027 0769  —0.149  —0.098
LF2 0.153 0953 0732 1166 0859  —0213  —0.127
LF3 0.151 0964 0721 1200 0862  —0236  —0.141
LF4 0.216 0986 0775 1148 0862  —0.162  —0.087
LF5 0.181 0944 0719 1116 0827  —0172  —0.108

Indeed, recent advances in the predictive capabilities of PLS-SEM—specifically, CV-
PAT [132,133]—now make it possible to test the predictive validity of the models. Sharma
et al. [132] expanded the application of CVPAT from simultaneous model comparison to in-
clude target construct comparison and naive benchmarking. Therefore, the study examines
the results of the CVPAT of the target construct (happiness and life satisfaction) [132,133].
Since all PLS-SEM predictions are significantly better than the naive indicator average (IA)
prediction benchmark (CVPAT_IA), we conclude that the model has predictive validity.

Finally, the study used Cohen’s 2 to determine the construct’s impact magnitude [135].
Values of 0.02 or greater indicate a minor influence, 0.15 a medium effect, and 0.35 a strong
effect. Table 4 shows that all the supported hypotheses have f2 values greater than 0.02.
This indicates that these variables accurately predict the criterion variable. Table 5 present
the results of the hypothesized relationships.
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Table 4. CVPAT—comparing hypothesized models with benchmark models.
PLS vs. Indicator Approach (IA) PLS vs. Linear Model (LM)
Average Average
Coj;la;tgl‘fltcts ]Ig“sss IALoss Loss Dif- t-Value  p-Value ]Ijg“sss LM Loss Loss Dif- t-Value  p-Value
ference ference
Happiness 0.877 1.303 —0.427 5.426 0.000 0.877 1.096 —0.220 4.235 0.000
Life
Satisfaction 0.894 1.094 —0.200 2.383 0.018 0.894 1.283 —0.389 4.949 0.000
Overall 0.886 1.187 —0.301 3.931 0.000 0.886 1.200 —0.314 5.501 0.000
Table 5. Results of hypothesis testing.
Confidence
Intervals
. . Std. Std. t- r- -

Relationships Beta Dev. Values  Values LLBCL  ULBCI VIF R? F? Decision
Accessibility -> Happiness 0.059 0.077 0.761 0224  —0076  0.172 1.972 0.004 Suplgghe d
Affordability -> Happiness 0.174 0.090 1.935 0.027 0.018 0.307 2.908 0.025 Supported
Usability -> Happiness 0.215 0.092 2.325 0.010 0.065 0.364 2.809 0.566  0.038 Supported
Connectivity -> Happiness 0.163 0.076 2.155 0.016 0.030 0.285 2.551 0.032 Supported
Digital skills -> Happiness 0.251 0.084 2.978 0.002 0.094 0.367 2.672 0.054 Supported
Accessibility -> Life Satisfaction 0.142 0.082 1.740 0.041 0.011 0.258 1.972 0.021 Supported
Affordability -> Life Satisfaction —0.049 0.120 0.407 0.342 —0.226 0.168 2.908 0.001 Suplgg;(‘te d
Usability -> Life Satisfaction 0.200 0.106 1.879 0.030 0.002 0.353 2.809 0.308 0.022 Supported
Connectivity -> Life Satisfaction 0.187 0.099 1.893 0.029 0.031 0.353 2.551 0.024 Supported
Digital skills -> Life Satisfaction 0.16 0.086 1.860 0.032 0.026 0.296 2.672 0.023 Supported

4.6. Importance-Performance Matrix Analysis

This study’s findings were expanded using a “post-hoc importance-performance
matrix analysis (IPMA),” which used continual usage as the criterion variable. IPMA
seeks to find antecedents with comparatively high importance for the criterion variable but
relatively low performance. The components that underlie these constructs offer possible
directions for development that may receive much attention; that is, priority setting is
allowed while using IPMA because it helps identify the most crucial aspects of specific
constructs related to a phenomenon [123,139].

Based on Figure 4, it can be observed that all predictor variables have high perfor-
mance and importance. Accessibility has low importance but high performance in terms
of happiness. However, for life satisfaction, affordability has low importance, but high
performance. Specifically, in the context of happiness, all predictor variables, except accessi-
bility, demonstrate high importance and high performance. While accessibility shows high
performance, it is characterized by low importance in this model. This means that, although
digital tools and platforms are functioning effectively, they do not significantly contribute
to students” happiness. Therefore, while maintaining accessibility is beneficial, allocating
additional resources toward it may not yield substantial improvements in happiness.

In contrast, for life satisfaction, affordability is perceived as having low importance
but high performance. This suggests that the cost or economic accessibility of digital tools
and services is not a major determinant of students’ perceived life satisfaction, although
current efforts to ensure affordability appear to be effective. Similarly to accessibility in the
happiness model, affordability in this context may not require priority attention if resources
are constrained, as improving it further is unlikely to have a significant impact on students’
life satisfaction.

Therefore, these findings suggest that, while most digital inclusion dimensions are
both critical and well-performing, not all high-performing factors are equally important
in determining sustainable well-being outcomes. Practitioners and policymakers should
focus more on factors that are both important and underperforming, as these offer the most
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incredible opportunity to enhance students” happiness and life satisfaction. Meanwhile,
resources allocated to high-performing but low-importance factors may be reassessed or
redirected for more strategic impact.
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Figure 4. Importance-performance matrix analysis.

5. Discussion

Bridging the digital divide and achieving equality in digital technological access
are essential in this advanced technological era [140]. Digital inclusion, which refers
to people’s access to technology for information and resources, plays an indispensable
role in enhancing various aspects of individuals’” sustainable well-being [141]. In KSA,
although targeted efforts are required to close inclusion gaps among vulnerable populations,
significant strides have been made in digital transformation at the macro level. Therefore,
it is expected that it will bring about individual and societal sustainable well-being [93].

The findings of this study reinforce the idea that digital inclusion is not merely a
technological issue but a sustainability issue. When students have the skills, connectivity,
and usable digital tools necessary to participate in academic and social life, they experience
higher levels of sustainable well-being. This aligns with global sustainability frameworks
that emphasize reducing inequalities and promoting resilient human development. By
demonstrating that digital inclusion enhances both affective (happiness) and cognitive (life
satisfaction) well-being, the results suggest that investments in digital equity can produce
long-term social benefits that support sustainable educational and societal systems.

The critical role of digital inclusion in individual sustainable well-being has become a
prominent topic in the literature, as people rely heavily on digital technologies in various
spheres of life, including education, healthcare, and personal development [141]. This
study examined the elements of digital inclusion identified in the literature (AUCADS)
and how they collectively influence different aspects of individual sustainable well-being
(happiness and life satisfaction). The robust framework presented here was validated
using data from university students in KSA. The results indicated that all hypothesized
relationships were positive and significant, except for the relationships between accessibility
and happiness and between affordability and life satisfaction. These significant results
are in line with the literature that digital inclusion is vital for an individual’s sustainable
well-being [14,141-143] and the capability approach in which digital inclusion elements
can be interpreted as critical capabilities that empower individuals to make valuable
life choices, such as engaging in education, maintaining social connections, or accessing
services, ultimately contributing to their subjective sustainable well-being (happiness and
life satisfaction).
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Specifically, accessibility, which is regarded as the availability of digital technolo-
gies and devices, as well as access to the internet, was found to be a significant factor in
influencing life satisfaction, but had no relationship with happiness. For students’ life
satisfaction, access to digital devices and the internet is essential, as it enables them to
be well-informed, complete academic activities promptly, and maintain social ties [144].
The easier it is for individuals to access the internet and digital devices, the more likely
they are to experience reduced stress and an increased sense of fulfilment and accom-
plishment, which consequently improves their overall life satisfaction [141]. While the
study found that accessibility increases life satisfaction through support for academic and
social functions, it does not necessarily enhance emotional sustainable well-being, such as
happiness. Happiness is a function of how technology is used, rather than merely having
access [144]. This is also in line with the capability approach, which states that mere access
to resources does not always translate into improved sustainable well-being [43]. Having a
resource is insufficient; people must also have the ability and freedom to convert it into
something meaningful.

For instance, studies have found that digital overexposure, poor and inappropriate
use of digital devices, have negative consequences, such as digital fatigue, social isolation,
depression, anxiety, and stress [145]. This means that while students can have access to all
digital devices, it is insufficient for their emotional sustainable well-being. This may be the
result of other factors influencing emotional sustainable well-being, such as technology
usage or overuse [146].

Additionally, accessibility is realized in the Capability Approach as a resource rather
than a functioning. Without the presence of the necessary factors for conversion, including
digital literacy, self-regulation, and cognitive abilities, simple access will not be transformed
into sustainable well-being; instead, it can lead to adverse outcomes, such as digital
exhaustion or stress. This explains the fact that straightforward access was not sufficient to
be happy, which is supported by many empirical studies [147-153]. In fact, many studies
have found that the use of technology that lacks appropriate capability might hurt mental
health [154-156].

Affordability refers to the expense associated with obtaining digital gadgets and in-
ternet access. Affordability is crucial for financially challenged university students. It is
a vital component of digital inclusion, especially in economically disadvantaged areas.
The affordability of internet services in relation to income is a crucial determinant of an
individual’s ability to access the internet. The analysis results show that affordability is
significantly related to happiness, but it does not influence life satisfaction. The results indi-
cate that students’ perception of the affordability of technologies brings happiness, as their
financial stress is alleviated and access to leisure and social activities is improved [157]. On
the contrary, affordability does not significantly affect students’ satisfaction with life. These
results indicate that although the possibility of affording digital technologies can positively
improve emotional sustainability and well-being by creating immediate positive emotions,
it does not always correlate with higher levels of life satisfaction [158]. It is possible that the
reason is that life satisfaction is a more stable, cognitive assessment of life situation, which
is determined by broader structural aspects like academic success, future career, financial
security, and social relations- aspects which do not solely depend on the affordability of
digital technologies. Also, where access to digital devices and internet services is relatively
low, affordability can serve as a hygiene factor rather than a differentiating resource; i.e.,
its presence may prevent dissatisfaction with life, but will not actively promote life sat-
isfaction [159-161]. The other reason is connected to rising expectations: as students can
afford digital technologies, their expectations of educational quality, digital services, and
institutional support might also rise, thereby neutralizing any possible improvement in life
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satisfaction. Together, these results indicate that affordability has a momentary emotional
impact, though not sufficient, on sustainable well-being (happiness) and is not enough to
influence students” overall life satisfaction, which relies on the synergistic interplay among
economic, educational, and psychosocial aspects.

The varying importance of affordability in relation to both happiness and life satisfac-
tion can be more clearly understood in the dual model of sustainable well-being, which
separates the affective and cognitive aspects. Being an affective element, happiness is
caused by temporary emotional conditions that vary depending on the immediate experi-
ence, such as financial exhaustion resulting from the inability to afford digital equipment
or internet services [162]. When the cost of digital tools and services is affordable, students
can feel comfortable, empowered, or connected, which leads to their improved emotional
state in the moment [163]. Conversely, life satisfaction encompasses a more stable and
intellectual evaluation of the overall quality of life, influenced by broader and more en-
during aspects, such as academic success, personal development, and perceived technical
knowledge [164]. Affordability, therefore, may not be a significant factor in these long-term
judgments [164], especially in the Saudi context, where a substantial number of students
benefit from government subsidies, university-provided digital tools, and relatively low
technology costs. The financial cost of digital engagement in these settings is compara-
tively low; hence, the salience of affordability as a factor in determining life satisfaction
is minimized [165]. Instead, the influence of variables such as digital skills and usability,
which generate a greater sense of capability, autonomy, and control, is more pronounced in
students’ cognitive assessment of sustainable well-being.

Usability refers to the ease and intuitiveness of using digital devices. The findings
suggest that it plays a crucial role in both happiness and life satisfaction. Easy-to-navigate
tools are more likely to empower students in conducting their learning activities. This will
undoubtedly make them feel satisfied with their lives [166]. Furthermore, as students put
little effort and time into grappling with technological tools, it promotes an overall positive
digital experience, and their frustration is reduced, leading to greater happiness. Thus,
usability is a significant determinant of student happiness [166]. The findings emphasize
the importance of user-friendly tools, as studies have shown that user-friendly systems
reduce frustration and enhance productivity. Therefore, the findings show that when
technologies are easy to use, students experience a seamless digital learning environment,
as they find it easier to engage with their learning activities. All of which contribute
significantly to their emotional state and satisfaction.

Connectivity refers to the quality of internet access. It demonstrates how easily and
efficiently devices can be connected with accuracy [167,168]. The result shows that connec-
tivity is significantly related to both facets of sustainable well-being. The findings suggest
that students will be well-informed, fully engage with their academic activities, and connect
with their social networks when they have a constant and consistent internet connection.
This will improve life satisfaction [169]. Social media interactions, content streaming, and
other leisure activities are sources of happiness. Hence, with stable internet connections,
students will be happier. These findings align with Ordaya-Gonzales et al.’s [170] ar-
gument that unstable and erratic internet connections are a source of frustration among
students, leading to academic disruption and negatively affecting their life satisfaction
and happiness.

Digital skills are technical competencies that enable individuals to use digital de-
vices and platforms effectively [20] and are significantly related to both life satisfaction and
happiness. Students with strong digital skills are better equipped to navigate online environ-
ments [169,170], complete academic tasks efficiently, and access digital resources [171,172],
leading to greater life satisfaction. Moreover, students who are confident in their ability to
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use digital technologies have higher levels of happiness because they have a low level of
frustration and a high level of enjoyment in working with technology [173]. This finding
highlights the crucial role of digital literacy in nurturing better technological activities that
enhance academic success and emotional sustainable well-being [94].

6. Implications
6.1. Theoretical Implications

The research contributes to the theoretical understanding of digital inclusion by empir-
ically analyzing five dimensions of digital inclusion identified in the literature: accessibility,
affordability, usability, connectivity, and digital skills, as well as their overall impact on
the sustainable well-being of individuals, specifically happiness and life satisfaction. By
confirming this comprehensive framework in the context of Saudi university students,
where digital transformation in education is rapidly evolving, the research provides an
evidence-based understanding of how the concept of digital inclusion can translate into
outcomes related to subjective sustainable well-being. However, the relationships ob-
served between accessibility and happiness, and affordability and life satisfaction were
non-significant, indicating the multifaceted and context-dependent characteristics of the
specified relationships.

Furthermore, the research paper fills a significant gap in the literature by incorporating
all the main elements of digital inclusion into a single, empirically tested model. These
factors have been studied separately by previous studies; therefore, this comprehensive
framework presents a conceptualization of digital inclusion as a multidimensional phe-
nomenon that is more holistic. In addition, the study applies the capability approach as
the theoretical lens, which allows expanding its implementation to the digital inclusion-
sustainable well-being nexus. It shows that access to and effective use of digital resources
are enabling capabilities, increasing the opportunities for people to attain desirable out-
comes, such as happiness and life satisfaction. The integration enriches the theoretical
discussion of the functional benefits of technological access and competence along with
social equity and general human flourishing.

6.2. Practical Implications

The findings offer valuable insights for educators, technology providers, and policy-
makers by identifying the elements of digital inclusion that most directly affect students’
sustainable well-being. Educational institutions must prioritize not only providing access
to digital tools (e.g., devices, Wi-Fi, etc.) but also fostering digital skills and ensuring
usability [94]. Institutions should invest in training programs that enhance digital literacy,
ensuring that students can fully utilize the available tools for academic and personal devel-
opment. Digital literacy programs should be integrated into the curriculum to help students
maximize their use of digital tools for educational and personal growth [173]. While af-
fordability was not a significant predictor of life satisfaction, it did impact happiness;
hence, institutions should also invest in reliable internet infrastructure and offer affordable
technology solutions to reduce financial stress on students. Furthermore, the study recom-
mends implementing targeted digital literacy programs that go beyond basic computer use,
focusing on critical digital competencies such as evaluating online information, protecting
personal data, and using digital tools for academic and professional purposes. These
programs can be integrated into the curriculum or offered as extracurricular workshops,
particularly for first-year students or those from underserved backgrounds.

To promote digital inclusion among students in Saudi Arabia, several targeted inter-
ventions can be implemented. For instance, collaboration with major telecommunication
companies, such as STC, Mobily, and Zain, may be proposed to provide subsidized or
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zero-rated packages of educational information, especially among university students in
underprivileged areas or rural communities. National-level efforts may include programs
such as the Saudi Digital Academy and the Tatweer program of the Ministry of Education,
enabling nationals to acquire the necessary cybersecurity, online collaboration, and digital
communication skills in their curricula [174]. Additionally, subsidies for mobile technology
may be offered to students living in rural communities through government or corporate
social responsibility initiatives to deliver tablets, laptops, or mobile internet devices. Fur-
ther developing current programs (e.g., Inara digital solutions and services of STC, and
educational technology grants of the Takaful Charitable Foundation) would also help foster
equal access to digital resources that align with Saudi Arabia’s Vision 2030 objectives of
enhancing human capabilities and inclusive education.

Policymakers should recognize that digital inclusion extends beyond access to tech-
nology and encompasses affordability, usability, and digital literacy skills. The results
underscore the need for comprehensive digital inclusion policies that address affordability
issues [175] without overlooking other critical factors, such as connectivity, usability, and
digital skills. Efforts should be made to subsidize the cost of technology and internet
services for students, while also ensuring the availability of training programs to enhance
digital literacy. Simply providing access to technology is not sufficient to improve sus-
tainable well-being, and policies should ensure that technology is affordable, easy to use,
and reliable. Policies should also focus on improving connectivity infrastructure to ensure
consistent access to high-quality internet services [175,176]. Furthermore, programs should
aim to close the digital gap and enhance the welfare of KSA’s population. These initiatives
support the objectives of Vision 2030, which include advancing gender equality, promoting
economic development, fostering social progress, and creating a more inclusive digital
future for KSA. Furthermore, investing in community-based digital infrastructure, such as
providing free or subsidized internet access in rural and low-income areas, as well as sup-
porting the distribution of affordable digital devices through public—private partnerships,
is highly recommended. Additionally, policies should incentivize the development of local
Arabic content and platforms to enhance usability and inclusivity.

For vendors and other technology providers, a recent study revealed that the majority
of technology companies still fail to take responsibility for ensuring that people can use
technology in ways that benefit them [1]. Hence, the results emphasize the need for more
user-friendly digital tools that cater to the needs of students with varying levels of digital
proficiency [177]. Companies should invest in creating intuitive platforms and devices
that enhance productivity and reduce frustration. Additionally, vendors are encouraged to
engage in inclusive design practices by ensuring their platforms are accessible to users with
varying levels of digital skills. Providing affordable technological solutions for students
will also contribute to their overall sustainable well-being [94].

Importantly, the study highlights that improving digital inclusion among students
contributes directly to the social dimension of sustainability. Ensuring equitable access
to digital resources, improving usability, and investing in digital skills development not
only supports academic performance but also enhances sustainable well-being, social
participation, and long-term human capability development. As Saudi Arabia advances
its Vision 2030 objectives, prioritizing digital inclusion becomes a sustainable strategy for
building resilient communities, reducing digital inequalities, and supporting the long-term
prosperity of future generations.

6.3. Managerial Implications

The research results have significant managerial implications for leaders of educational
facilities, technology companies, and organizations seeking to enhance the level of digital
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inclusion and student sustainable well-being. The program managers and university
administrators ought to be strategic and data-driven in digital transformation to align
institutional policies with the digital needs of students [178-180]. Digital inclusion is not
only a technical issue, but it is a component of student engagement, satisfaction, and overall
sustainable well-being that managers should consider. In order to do this, universities can
form special digital inclusion committees/task forces to evaluate the issues of accessibility,
affordability, and usability, and make sure that digital services are not only fair but also
efficient [181,182].

The investment decisions must not only be focused on infrastructure, but also on
capacity-building projects that can improve the digital competencies of the students [183].
Academic managers are advised to incorporate digital literacy skills into their teaching and
learning strategies, enabling staff to develop courses that not only achieve academic and
psychosocial success but also promote psychological health. Moreover, the liaison with the
ICT managers and vendors must aim at the creation of inclusive platforms and tools that
are easy to use, cheap, and available to various socio-economic groups [183,184].

The findings suggest a shift in the objectives of technology from solely profit-making
to socially responsible innovation. Product managers should entrench inclusivity and
usability testing at design and development to make sure the technologies accommodate
various levels of proficiency of the users [185,186]. Forming customer partnerships with ed-
ucational institutions to provide discounted or bundled services to students can contribute
to customer loyalty, as well as contribute to more far-reaching societal goals [185].

On a policy and governance front, top managers in ministries and higher education
commissions can use such findings to develop frameworks that oversee and review digital
inclusion programs. Managerial supervision must obtain the investment in a technology
outcome-focused manner (making the students happier and more content in their lives, as
opposed to increasing access) [179]. Incorporating digital inclusion indicators into the per-
formance assessment and institutional scorecards, the managers can develop accountability
systems that can facilitate ongoing enhancement and adherence to the human capability
development objectives of Vision 2030 [187].

7. Limitations and Recommendations for Future Studies

The paper makes a valuable contribution to understanding the connection between
digital inclusion and the sustainable well-being of university students in Saudi Arabia;
however, several limitations should be noted. To begin with, self-selection bias may
have been introduced by using an online survey and voluntary participation, potentially
excluding students with weaker internet access or digital literacy. The study sample was
drawn from various universities across Saudi Arabia; however, the recruitment strategy
may result in an unequal distribution of participants among universities, which restricts
generalizability. Mixed recruitment techniques that incorporate both offline methods and
stratified sampling within institutions should be employed in future studies to achieve
more representative coverage.

Second, the sample was rather homogenous, i.e., the students of the universities in the
Kingdom of Saudi Arabia, with a significant gender bias toward men. These issues can limit
the extent to which results can be generalized to other groups of people or cultures. Further
studies that extend to all kinds of populations by age, socioeconomic status, geographic
location, and gender would increase external validity and allow subgroup analysis [188].

Third, there is the limitation of a cross-sectional design that does not enable one to
determine a causal relationship or measure long-term outcomes of digital inclusion on
sustainable well-being [189]. Further, the cross-sectional research design does not allow for
causal inference; therefore, the observed relationships should be interpreted as associative
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rather than causal. Temporal changes across time, as well as causality, need longitudinal or
experimental designs. Hence, longitudinal or experimental designs are recommended in
future research to establish causal pathways between digital inclusion and student well-
being. Additionally, the use of self-reported measures carries the risk of social desirability
bias and flawed self-evaluation. The addition of objective measurement, including digital
usage logs, and the qualitative approaches may increase the accuracy of measurement.

Fourth, purposive sampling was used to select the sample, which, although suitable
for exploratory studies and model testing with PLS-SEM, has limited the representativeness
and generalizability of the findings to the population under study. Further research is
recommended to use probability-based sampling strategies in larger samples of institutions
to achieve greater external validity. In addition, the sample lacks demographic balance,
with women and those younger than 20 years making up about 25 percent and 70 percent
of the respondents, respectively. Though this matches the representation of the surveyed
student sample, it might introduce bias in the results and limit the generalizability of its
findings to other population groups. Further studies should aim for more demographically
balanced samples and investigate potential gender- and age-based discrepancies using
multi-group analysis.

Fourth, the research focused on life satisfaction and happiness as primary indicators of
sustainable well-being, excluding other components such as mental health, stress, anxiety,
depression, social connectedness, and emotional resilience. Future studies should expand
the indicators of sustainable well-being to encompass a broader perspective on the results
concerning digital inclusion. Additionally, although measures were adapted from previous
studies, the lack of standardized, context-specific measures of digital inclusion proposed
in this study may reduce the precision of measurement. It is therefore recommended
that dedicated measurement instruments be developed and validated for digital inclusion,
based on the components proposed in this study. Such context-specific tools would enhance
reliability and comparability across settings.

Fifth, although this study examined how students’ sustainable well-being was affected
by digital inclusion, the applicability of the findings is limited because sustainable well-
being was the only outcome considered. Beyond psychological and subjective sustainable
well-being, digital inclusion is a multidimensional construct that has a significant associa-
tion with other outcome variables, such as social participation, employability, academic
achievement. This work could be expanded in future studies by including more outcome
variables to gain a more comprehensive understanding of the effects of digital inclusion.

Sixth, the relatively high level of Internet and smartphone use penetration in Saudi
Arabia suggests that affordability is no longer a significant constraint for most students,
which mitigates its impact on life satisfaction. However, this conclusion should be subject
to additional examination. Hence, empirical studies are needed to help understand how
institutional or governmental support moderates the impact of affordability factors on
digital inclusion and whether similar trends exist within different regions or among student
groups with less support.

Seventh, the Capability Approach provides a powerful prism for understanding digi-
tal inclusion; however, it may be ineffective in analyzing cultural or contextual peculiarities
in the perception of life satisfaction or happiness among students in Saudi Arabia. This
framework may be utilized in future research, supplemented with socio-cultural or psycho-
logical theories (e.g., Self-Determination Theory, Uses and Gratifications Theory), to more
accurately represent motivational and contextual factors.

Eighth, the model primarily focused on the immediate impact of the five dimensions
of digital inclusion on sustainable well-being, without considering possible mediating or
moderating variables (e.g., social connectedness, online social support, quality of online
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engagement, or digital resilience). This oversimplification can overlook key mediating
factors through which digital inclusion affects sustainable well-being. These mediators
or moderators should be tested in comprehensive models in the future to have a better
understanding of the causal action.

Lastly, this research did not investigate the cultural attitude towards the technology,
possible mechanisms between digital inclusion and sustainable well-being, or the effec-
tiveness of the specific interventions. Comparative cross-cultural research may help to
understand how culture influences these relationships [190], whereas intervention-based
research will help evaluate the effectiveness of such programs as digital literacy programs
or affordability plans [191,192]. The study of other variables (including the quality of
digital content, online social interactions, and personality traits) would also help to better
understand the underlying mechanisms through which digital inclusion affects sustainable
well-being [12].

8. Conclusions

This research contributes to the current body of knowledge regarding digital inclusion,
proving that its impact on the sustainable well-being of students in the Saudi Arabian
higher education setting is multi-dimensional and uneven. It provides important insights
into the role of digital inclusion in shaping the sustainable well-being of university students
in KSA. The findings suggest that most dimensions of digital inclusion are significantly
related to life satisfaction and happiness. However, accessibility and affordability were not
significantly related to happiness and life satisfaction, respectively. The lack of significant
correlation among these variables reiterates that the concept of digital inclusion cannot be
reduced to access or cost issues; rather, the quality, purpose, and results of digital activity
are essential factors in achieving sustainable well-being.

The research adds to the literature on digital inclusion and sustainability by empirically
distinguishing the affective and cognitive elements of well-being and demonstrating that
various facets of digital inclusion exert distinct influences on these outcomes. This subtle
view builds on previous studies that tended to view digital inclusion as a one-dimensional
concept and gives arguments that the positive impact of digital inclusion on well-being is
determined by the experience and use of digital resources.

Further, the results indicate that interventions aimed at improving the sustainable
well-being of students in more digitized academic settings should no longer prioritize
increasing access to technology. The challenge of making digital platforms easier to use,
enhancing students’ digital competencies, and providing reliable connections should be the
focus of higher education institutions and policymakers, while also addressing potential
threats posed by digital fatigue and uneven returns on technology use. Implementation of
digital well-being programs within student support services can help ensure the optimal
benefits of digital inclusion and mitigate unintentional harm.

Lastly, the research creates opportunities for future research to adopt longitudinal
and mixed-method approaches to better describe the dynamic, possibly causal interactions
between digital inclusion and well-being. More interdisciplinary studies are also required
to investigate the interactions among patterns of online engagement, the quality of the
online experience, and contextual factors to affect students’ mental health and sustainable
well-being, especially in post-pandemic higher education systems.
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Appendix A

Table Al. Measurement Items & Scales.

Accessibility

1. Thave a dependable and fast internet connection at home.

2. Thave access to a personal computer whenever I need it.

3. Thave access to a smartphone that meets my needs.

4. Thave access to a tablet that meets my needs for work, study, or entertainment.
(1 = Strongly Disagree to 7 = Strongly Agree)

Affordability

1. The cost of purchasing new technology (e.g., computers, smartphones) is affordable
for me.

2. I can easily afford to upgrade my technology devices when needed.

3. The ongoing costs associated with using technology (e.g., internet service, software
subscriptions) are manageable within my budget.

4. 1believe the current prices of technology are fair considering their quality and
features.

5. Affordability of technology affects my ability to keep up with the latest devices and
services.

6. Iwould be willing to spend more on technology if it offered better features or
performance.

7. The cost of technology is a significant barrier to my access to it

(1 = Strongly Disagree to 7 = Strongly Agree)

Usability

1. Ithink that I would like to use this system frequently.

2. Ifound the system unnecessarily complex.

3. Ithought the system was easy to use.

4. Ithink that I would need the support of a technical person to be able to use this
system.

5}.7 I found the various functions in this system were well integrated.

6. 1thought there was too much inconsistency in this system.

7. Twould imagine that most people would learn to use this system very quickly.
8. Ifound the system very cumbersome to use.

9. Ifelt very confident using the system.

10. Ineeded to learn a lot of things before I could get going with this system.

(1 = Strongly Disagree to 7 = Strongly Agree)
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Table Al. Cont.

Connectivity

1. My internet connection is reliable and rarely drops.

2. The speed of my internet connection meets my needs.

3. Iam satisfied with the service provided by my internet service provider.

4. I can easily access the internet whenever I need to.

5. The cost of my internet service is affordable.

6. My internet speed is consistent throughout the day.

7. Poor internet connectivity rarely impacts my ability to complete daily tasks.

(1 = Strongly Disagree to 7 = Strongly Agree)

D1g1ta1 Skills

I can integrate existing digital content

I can create new digital content that meets expectations

I can protect intellectual property when creating digital content

I can use digital equipment proficiently

I can use digital technology to analyze problems

I can use statistical software to analyze data

I can use digital technology to support decision-making

I can use digital technology to promote relationships

I can use digital technology to collaborate with others

10. Ican use digital technology to participate in social activities

11. Ican use digital technology resources for continuous learning

12. Ican apply digital technology to promote innovative practices

(1 = Strongly Disagree to 7 = Strongly Agree)

Happiness

1. In general, I consider myself. ..

2. Compared to most of my peers, I consider myself.. .

(1 = not a very happy person to 7 = a very happy person)

3. Some people are generally very happy. They enjoy life regardless of what is going
on, getting the most out of everything. To what extent does this characterization
describe you?

4. Some people are generally not very happy. Although they are not depressed, they
never seem as happy as they might be. To what extent does this characterization
describe you?

(1 = not at all to 7 = a great deal).

Life Satisfaction

1. My life is going well

2. My life is just right

3. Thave a good life

4. Thave whatI want in life

5. My life is better than most people

(1 = Strongly Disagree to 7 = Strongly Agree)
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Appendix B

Table A2. Conceptualization of digital inclusion dimensions and their relevance to well-being
and sustainability.

Digital Inclusion =~ Core Meaning/Conceptual Key Representative & Relevance to Well-Being and

Dimension Focus in the Literature Supporting Studies Sustainability
Physical, institutional, and cducation, govemunce, and socil
Accessibility IC)lQh.cy-base‘d access to [193-201] life; reduces structural exclusion
igital devices, platforms, d ts inclusi d
d public digital services ane SUppPOTIs ICUSIVE an
and p sustainable development
Economic ability to acquire Reduces digital inequality and
Affordability digital devices, maintain [196,202-211] financial stress; enhances social
internet access, and utilize equity, inclusive finance, and
digital financial services sustainable economic development
Ease of use, user-centered Enhances engagement, satisfaction,
design, perceived and meaningful digital experiences,
Usability usefulness, and quality of ~ [194,212-217] contributing to psychological

human-technology
interaction

well-being and sustained
technology use

https://doi.org/10.3390/su18020813


https://doi.org/10.3390/su18020813

Sustainability 2026, 18, 813 27 of 36

Table A2. Cont.

Digital Inclusion =~ Core Meaning/Conceptual Key Representative & Relevance to Well-Being and
Dimension Focus in the Literature Supporting Studies Sustainability
Quality, stability, speed, Supports continuous learning,
.. and availability of internet social interaction, resilience, and
Connectivity infrastructure and digital [195,202,218-220] access to digital services critical for
networks well-being and sustainability

Cognitive, technical, and

: . Promotes autonomy, competence,
social competencies

lifelong learning, employability,

Digital Skills required to effectively, [194,196,221-225] dl il inabili
safely, and meaningfully a? ocrilg-t.e;mhsogg Gsustama Lty
use digital technologies aligned with the S
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