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ARTICLE INFO ABSTRACT

Keywords: This study investigates the critical factors influencing Saudi Arabia’s sustainable human capital
Sustainable human capital development development. It primarily aims to explore the correlations among the postulated variables and
Learning

how each variable influences the development of a skilled, adaptable, and socially conscious
Training workforce, in alignment with the objectives of the Saudi Vision 2030. This study utilizes a
Vision 2030 quantitative approach, employing partial least squares structural equation modeling to analyze
Saudi Arabia the data collected from 203 public personnel in Saudi Arabia through an online questionnaire.
The findings reveal that training, community engagement, institutional support, and technology
integration are essential in sustainable human capital development. However, learning, educa-
tion, and access to resources were not statistically significant and did not improve sustainable
human capital development in Saudi Arabia. The findings underscore the significance of an
educational framework that transcends traditional perspectives, focusing on not only academic
preparation but also the holistic development of individuals. This study contributes to under-
standing how training, community engagement, institutional support, and technology integration
are transformative in shaping the future of Saudi Arabia by nurturing a skilled, adaptable, and
socially responsible citizenry.

Education

1. Introduction

As part of the Saudi Vision 2030 framework, the Saudi National Transformation Policy endeavors to improve the Saudi Arabian
workforce and education system, achieving several strategic goals [1,2]. Saudi Arabia strategic goals prioritize raising employment in
the country, creating policies to improve teacher training, encouraging students to think creatively about their education, adapting
school curricula to meet job market demands, and strengthening ties between the public and private sectors [1-3].

Along with these objectives, Saudi Arabia is aggressively attempting to lessen its reliance on the oil industry, forge strategic al-
liances, boost overall productivity, and increase employment possibilities [4]. These programs are cornerstones of the Saudi Arabian
plan to promote long-term economic growth and provide employment opportunities. The Saudi Vision 2030 emphasizes
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entrepreneurship training programs for youth and the integration of e-learning resources within the educational landscape [5]. We
expect these initiatives to significantly impact Saudi Arabian citizens, particularly youth who live in the significant portion of the rural
area.

Ricard et al. [6] reported that the rise in the use of advanced information and communication technology (ICT) in education
systems has been transformative in modern education. ICT has raised and revolutionized educational standards worldwide, conven-
tional learning limitations. Moreover, ICT has been instrumental in closing societal, social, and economic gaps within communities by
providing numerous opportunities for individuals to enhance their employment skills.

Incorporating ICT into the education system is a critical factor in Saudi Arabia’s plan, as it transformational and helps to realize the
country’s vision of continuous progress and prosperity. Similarly, broader economic growth is consistent with the diverse role of ICT in
training, education, and skill development. With its far-reaching effects on workforce productivity and social stability, this study
considers learning, education, and training to be the key factors in realizing the Saudi Vision 2030.

A notable knowledge gap in the existing literature pertains to the comparative analysis of the effectiveness of learning, education,
and training initiatives in fostering sustainable human capital development across diverse regions within the Middle East. While
studies have explored the impact of these factors in individual countries such as Saudi Arabia, there is a lack of comprehensive research
that examines how varying socio-economic, cultural, and political contexts influence the outcomes of human capital development
strategies in countries across the Middle East. Understanding these contextual nuances and their implications for sustainable human
capital development could provide valuable insights for policymakers and stakeholders aiming to enhance workforce skills and ca-
pabilities on a broader scale.

This study investigates several research questions related to the role of learning, education, and training in fostering sustainable
human capital development in the Middle East. The key research questions examined comprise: the relationship between education
and sustainable human capital development; impact of training programs; and effectiveness of learning initiatives in enhancing human
capital growth. By examining these research questions, the study aims to uncover valuable insights into the factors that contribute to
sustainable human capital development and provide evidence-based recommendations for policymakers and stakeholders in the
Middle Eastern region and beyond.

2. Literature review
2.1. Overview of sustainable development

The United Nations outlined the Sustainable Development Goals (SDGs) in 2015 with the primary goal of creating a better and more
sustainable future for the worldwide population. Poverty, inequality, environmental degradation, climate change, economic pros-
perity, peace, and justice are just a few of the global challenges that the SDGs aim to address [7]. Hak et al. [8] proposed a variety of
indicators, each with its own set of quality standards, for measuring sustainable development.

The linked nature of the SDGs demonstrates that a holistic approach is required to thoroughly address complex challenges.
Therefore, the Saudi Arabian government must achieve all the SDGs by 2030 to ensure that no one falls behind on this collective
journey towards a more equitable and sustainable society. As [9] reported, the Saudi Arabian government has consistently demon-
strated its commitment to sustainability principles, which are in line with the global commitment to the SDGs [10]. confirmed that
numerous sustainability-related challenges have been addressed by Saudi Arabia through the implementation of various initiatives.
Under the Saudi Vision 2030 plan, Saudi Arabia is actively directing its economy away from oil dependence by significantly increasing
investment in renewable energy sources and promoting the development of smart and sustainable cities, indicating the Saudi gov-
ernment’s forward thinking in terms of environmental issues and sustainable practices.

[11] stated that a strategic shift toward adaptation and resilience in the face of the changing Saudi dynamics is indicated by the
diversification of the economy. Policies and programs that strengthen women’s agency and foster a more welcoming community are
manifestations of Saudi Arabia’s dedication to gender equality.

Saudi Arabia is committed to tackling the global challenges highlighted in the SDGs because of its involvement in international
discussions, partnerships with other countries, and contributions to humanitarian causes. Saudi Arabia is engaging on the global stage
by recognizing the need for collective efforts to overcome shared challenges. As such, this team effort aligns with the SDGs’ emphasis
on interdependence and highlights the significance of global cooperation in attaining sustainable development.

Essentially, Saudi Arabia’s efforts demonstrate the country’s strong dedication to fostering sustainability on all levels, from the
local to global, in the society, economy, and environment. As a model global citizen dedicated to a sustainable and inclusive future,
Saudi Arabia is making a significant impact by joining the collective to achieve the SDGs.

2.2. Sustainable human capital development

Organizational intellectual assets are based on human capital, which consists of people’s inherent knowledge and abilities [12].
Therefore, human resource management is involved in the processes of selection, development, and usage by to the accumulation of
organizational human capital. This trend has the potential to create long-term competitive advantage by developing human capital,
ensuring a more focused organization, and reducing competition. However [13], stated that this process begins with selecting qualified
applicants while engaging them in training to increase their productivity and promote lifelong learning within the organization. This
means that the strategic deployment of human resources is crucial because their full potential can only be reached through productive
engagement.
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Moreover [14], reported that an organization can achieve sustainable competitive advantage through proactive actions that
prohibit competitors from easily leveraging the value of acquired human capital at reduced costs.

Consequently, to achieve sustainable human capital development for citizens, Saudi Arabia needs to establish a comprehensive,
enduring framework that transcends traditional educational perspectives. This involves not only academically preparing students but
also recognizing the importance of their holistic development and encompassing the social, ethical, and personal aspects. Embracing a
paradigm shift, this study views Saudi Arabian citizens as active participants in their personal growth, contributing to the broader
fabric of Saudi Arabia. For Saudi Arabian citizens, sustainable human capital development places a strong emphasis on opportunities
for lifelong learning, adapting to workforce changes, and fostering the development of social responsibility. This advocates for a
broader educational framework that incorporates diverse experiences to promote intellectual and human growth, complementing
formal academic instruction.

2.3. Hypotheses developments

2.3.1. The relationship between learning and sustainable human capital development

[12]argued that there is a significant correlation between learning and human capital development. They suggested that retaining
confidential knowledge acquired via experiential learning can potentially give an organization a competitive edge. Besides, infor-
mation sharing outside the scope of the organization results in challenges including limiting the preservation of benefits and granting
competitors an unjust advantage [15]. proclaimed that human capital becomes evident in achieving long-term competitive advantage
through cost-reduction efforts and ongoing education. As it is based on personal relationships and human abilities, lifelong learning is
essential in protecting organizational confidential information as a valuable strategic asset that is difficult to imitate.

[16]asserted that multiple factors impact the correlations between learning and human capital, such as the characteristics of
knowledge and how it is shared. Thus, learning methods are significant in developing individuals’ human capital within the wider
scope of citizen development. This includes enhancing individual knowledge, skills, and overall preparedness for future employment.
Formal education offers a structured base and important theoretical knowledge, but incorporating various teaching methods improves
the practical application of concepts in real-life situations. Experiential learning, workshops, internships, and interactive technology
enhance the development of a well-rounded skill set in an organization [17]. As such, engaging in real-world projects and gaining
practical experience are crucial for developing problem-solving skills and cultivating a proactive mindset.

As explained by Refs. [18,19], mentorship programs and collaborative learning opportunities are vital in fostering teamwork and
interpersonal skills, which are integral aspects of human capital. They further argued that engaging in diverse learning activities
enables citizens to acquire a wide range of skills and cultivate resilience and adaptability, which in turn prepares employees to
effectively navigate the ever-changing demands of the workplace. Hence, the development of versatile individuals capable of sig-
nificant contributions to both the workforce and society depends on the successful integration of various learning methods within the
educational system. Based on the findings of [18,19], the dynamic correlation between learning and sustainable human capital
development is vital in shaping citizens’ abilities and workforce readiness. While experiential learning and interactive technologies are
two pedagogical approaches that might improve the knowledge’s practical applicability, a solid theoretical grounding is required to
provide dynamic learning and sustainable human capital development.

Saudi Vision 2030 towards sustainable development of human capital has considered the ever-changing character of the modern
workplace and the need to effectively combine various learning methods [1,2]. This means that Saudi Arabian citizens will be better
prepared to handle the intricacies of society and the workforce when offered a well-rounded skill set through an effective learning
strategy. Because human capital encompasses both theoretical knowledge and practical application, combining formal education with
experiential learning is necessary.

To cultivate a competent and responsible workforce, it is essential to use learning methodologies that are interdependent with
sustainable human capital development. As such, we postulate the following hypothesis:

H1. There is a significant positive relationship between learning and sustainable human capital development.

2.3.2. The relationship between education and sustainable human capital development

[20]highlighted the mutual reliance of education and human capital development, underscoring their contribution to both eco-
nomic success and the welfare of their citizens. According to Ref. [21], education has emerged as a catalyst for economic expansion and
a source of competitive edge in the twenty-first century. Therefore, devoting a significant proportion of a nation’s financial resources to
education is considered one of the most vital investments, acting as the fundamental basis for the growth of human capital
development.

[22-24] submitted that education is considered a tool for improving personal skills, capabilities, and proficiencies and encourages
both self-empowerment and involvement in society and civic participation [23]. further argued that education provides access to job
prospects, resulting in both monetary and non-monetary benefits towards enabling professional advancement. Nevertheless, the po-
tential of education to bring about significant change is not fully realized in numerous developing nations due to inadequate financial
resources allocated for the generation and application of knowledge [25]. Therefore, substantial investments in education are essential
not just for the purpose of imparting knowledge and skills but also for inculcating values, ideas, attitudes, and aspirations that are vital
for a nation’s prosperity.

Based on the findings of [22,23,25], accessibility and alignment of education with labor market demands are considered crucial
factors that contribute to economic growth [26,27]. concluded that higher education, specifically, is fundamental in developing the



A.A. Abubakar et al. Heliyon 10 (2024) 35676

necessary human development for creating knowledge, with a focus on its influence on innovation, economic expansion, and the
spread of knowledge. Furthermore [26], emphasized the importance of continuous efforts and investments in education to fully utilize
its transformative power, as it is pivotal in empowering individuals and advancing society.

[16]expressed that the correlation between human capital development and educational programs are important in shaping the
trajectory of citizens’ intellectual and professional growth. Educational programs refine citizens’ knowledge, hone their skills, and
foster critical thinking abilities, equipping them with the essential tools to navigate an increasingly complex environment successfully.
Beyond the confines of traditional classrooms, educational programs contribute to the development of a diverse set of capabilities,
fostering creativity, adaptability, and problem-solving skills towards human development in a given society. This means that the
quality of educational programs has a profound impact on human capital development. Therefore, a robust educational foundation
empowers individuals to make meaningful contributions to society, underscoring the symbiotic relationship between education and
the cultivation of human capital. This dynamic correlation ensures that citizens not only excel in their chosen fields but also gain a
broader awareness of societal issues and challenges.

[28]concluded that the collaborative efforts of human capital development and educational programs dynamically provide citizens
with the knowledge and skills that are essential for success in their respective fields. Simultaneously, this process contributes to
molding individuals into competent members of their local communities and the global workforce. Therefore, as Saudi Arabian citizens
engage in high-quality educational programs, they are not only acquiring expertise but also cultivating a holistic understanding of their
roles as contributors to both their immediate surroundings and the broader global context. This interconnected process ultimately
shapes individuals into well-rounded and proficient members of society. Hence, we hypothesize as follows:

H2. There is a significant positive relationship between education and sustainable human capital development.

2.3.3. The relationship between training and sustainable human capital development

[1,2] underscored the importance of training in Saudi Arabia, especially in relation to the Vision 2030 plan. They argued that
competent people possess the ability to create knowledge through practical learning, therefore promoting sustainable development.
They highlighted the connection between training activities and the creation of enduring employment prospects, emphasizing the
impact on human development in Saudi Arabia. The correlation between training programs and human development is essential for
closing the knowledge gap between classroom learning and real-world application [29]. stated that training programs extend beyond
standard education as they offer individuals practical experiences and specialized skills that are crucial in real-life situations, serving as
a dynamic supplement to conventional academic endeavors. Through workshops, internships, and cooperation with other relevant
industries, these initiatives improve people’s employability by providing practical experience and knowledge in the professions they
aim to pursue.

This study postulates that an effective training program is not solely based on teaching technical skills but also on fostering essential
soft skills such as communication, teamwork, and adaptability, which are vital in determining the growth of human capital. This means
that by engaging in hands-on learning experiences, individuals not only enhance their theoretical understanding but also cultivate the
practical competencies essential for achieving success in their desired professional trajectories. Hence, the interdependent correlation
between training programs and the development of human capital is crucial in generating proficient and versatile individuals who are
prepared to confront the demands of the labor market with assurance and aptitude. Thus, we submit the following hypothesis:

H3. There is a significant positive relationship between training and sustainable human capital development

2.3.4. The relationship between community engagement and sustainable human capital development

According to Ref. [30], building strong community engagement relies on community involvement and long-term human capital
development. However [31], stated that community engagement is considered to be a complex web of relationships that focus on the
value of social capital at the community level, which is built through trust and reciprocity in civic activities. As such, community
engagement and human capital development are perceived as crucial components for combating socioeconomic marginalization while
increasing civic engagement and knowledge.

Furthermore, according to Ref. [32], community engagement is a game-changer because it gives previously disengaged community
members a voice in decision-making and empowers them to build community resources. It forms a foundation for broad civic
involvement by offering possibilities for the creation of social and human capital.

[33] suggested that, to promote many aspects of personal and professional development and inculcate a feeling of social re-
sponsibility, it is essential to engage in community activities, thereby contributing to the development of citizens’ human capital.
Opportunities to apply classroom knowledge to real-world problems are provided via community involvement programs, which
broaden the educational experience beyond the classroom. This means that citizens gain valuable interpersonal skills, cultural com-
petency, and a nuanced understanding of other perspectives through community service, internships, and joint projects.

[34] postulated that human capital development in this ever-changing environment goes beyond the basic acquisition of knowl-
edge and should include the development of skills such as empathy, leadership, and clear communication. Especially in today’s
globally integrated workplace, these qualities are crucial for achieving success. Therefore, citizens who are always willing and eager to
participate in community engagements not only perform better in school, but also become adaptable to different situations, are
conscious of social issues, and can make a difference on a local and global scale [35]. As such, building well-rounded individuals who
can have a positive influence on both their local community and globally relies on the mutually beneficial relationship between
community participation and human capital development. Hence, we hypothesize as follows:
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H4. There is a significant positive relationship between community engagement and sustainable human capital development.

2.3.5. The relationship between access to resources and sustainable human capital development

[36] theorized that a person’s educational and professional paths are significantly shaped by the relationship between their access
to resources and their efforts to develop their human capital. Similarly [37], claimed that having an ample supply of learning resources,
including libraries, technology, and mentorship, is essential for fostering citizens’ cognitive capacity and skills. Furthermore [38],
reinforced the fact that academic success is realized through these many resources, ranging from online databases to well-equipped
classrooms.

As reported by Ref. [39], access to resources is regarded as an integral component of the educational ecosystem and allows in-
dividuals to realize their full potential, thereby producing a new generation of knowledgeable and capable individuals who are
prepared to contribute significantly to the society and workforce. Therefore, based on [40], a generation of individuals who are
prepared to confront modern world problems and actively contribute to its advancement can be fostered by this symbiotic relationship
between resource accessibility and human capital development. Hence, the following hypothesis is postulated:

H5. There is a significant positive relationship between access to resources and sustainable human capital development.

2.3.6. The relationship between institutional support and sustainable human capital development

[41]surmised that the intersection of institutional support and human capital development is critical in determining individuals’
holistic growth and success. Furthermore [42], pointed out that the creation of a positive learning environment that supports citizens’
mental and emotional health is facilitated by adequate institutional support, which includes a variety of elements such as counseling
services and mentorship programs. This means that a conducive learning environment and human capital development are both
greatly enhanced when institutions place an emphasis on a supportive infrastructure. In doing so, the citizen’s ability to facilitate
networking, skill development, and career guidance contributes to individuals’ holistic growth. As such [43], showed that citizens with
strong institutional support networks are capable of adapting and thriving in the ever-changing world of education and the workforce.

[44]stated that the creation of conditions that promote academic, professional, and personal success is the correlation. This is
because institutional support facilitates the multifaceted growth of citizens and enables them to flourish in various aspects of their
lives, as they prioritize the provision of a supportive atmosphere. Thus, the interdependence of these elements in promoting the
well-being of citizens is emphasized by the synergy between human capital development and institutional support. Hence, we hy-
pothesize as follows:

H6. There is a significant positive relationship between institutional support and sustainable human capital development.

2.3.7. The relationship between technology integration and sustainable human capital development

Incorporating technology in education, which transforms the nature of learning and skill development, is substantially linked to
human capital development of citizens [45]. argued that technological advancements are a driving force behind new and improved
educational practices aimed at providing adaptable resources. According to Ref. [46], integrating technology also helps with digital

Learning
Education
Training
: Sustainable Human Capital
Community Engagement l/”’) Development

Access to Resources

Institutional Support

Technology Integration

Fig. 1. The hypothetical model.
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literacy and problem-solving skills, which are important for building human capital in the digital world. For instance Ref. [47],
highlighted that interactive learning platforms and immersive virtual simulations allow citizens to apply theoretical knowledge in
real-world contexts.

The needs of the rapidly evolving global workforce are being met by citizens who employ cutting-edge technologies. They acquire
technical proficiency, critical thinking skills, and the ability to adapt. Digital tools have a revolutionary impact and form individuals
who are proficient academically and technologically. This equips them to navigate the complexities of today’s professional milieu,
which is supported by the correlation between technological integration and human capital development. Hence, we propose the
following hypothesis:

H7. There is a significant positive relationship between technology integration and sustainable human capital development.

Following the theoretical foundations and hypothesis development, the conceptual model for the study is depicted in Fig. 1. Each
hypothesis depicted in the model is postulated to have a direct and positive relationship.

3. Methodology

A quantitative approach was utilized to explore the relationship among various variables in the study. To accomplish this, the study
employed the Partial Least Squares Structural Equation Modeling (PLS-SEM) technique, facilitated by SmartPLS V.4.1.0.0 software, to
assess both the measurement and structural models. PLS-SEM, recognized for its non-parametric and multivariate nature, is a widely
accepted method for estimating the pathways between latent variables. This study was exploratory in nature and delved into the
impact of learning, education, and training on fostering sustainable human capital development in Saudi Arabia. Moreover, the study’s
framework encompassed multiple independent variables, aiming to scrutinize the conceptual interplay between the independent and
the dependent variable. Thus, PLS-SEM was deemed the appropriate method for analyzing the study’s data.

3.1. Population and sampling

The primary target group comprised public personnel working in Saudi Arabia and the “unit of analysis” consisted of public
servants who were residing in Saudi Arabia. This was because all the survey items were tailored to this particular demographic. This
study primarily aimed to investigate the influence of learning, education, and training on the advancement of sustainable human
capital development within the setting of Saudi Arabia. The data required for the study were gathered directly from the public
personnel in Saudi Arabia.

To obtain a sample that was representative of the population, the study utilized snowballing sampling techniques to obtain. This
was aimed to maximize the generalizability of the findings while ensuring that each unit had an equal chance of being selected. The
combination of these sampling methodologies accomplished the study’s purpose of obtaining in-depth knowledge of the viewpoints
and experiences of the targeted population.

3.2. Sample size and selection

Following the suggestions by Ref. [48], an appropriate sample size for structural equation modeling (SEM) should ideally range
between 200 and 400 respondents. Therefore, the researchers applied the G Power software to determine the suitable sample size.
Considering an effect size of medium magnitude (0.05), alpha level of 0.05, a power of 0.8, and seven independent factors in addition
to one dependent variable, a minimum of 320 respondents would be required to detect the anticipated.

In addition [49], pointed out that the response rates in Saudi Arabia often fall between 20 and 30 percent. Therefore, to obtain the
suitable number of responses, the researchers sent 1000 surveys to public personnel all over Saudi Arabia through various WhatsApp
group platforms. To ensure a random and unbiased selection, the ministries from which participants were drawn were selected
randomly from the Council of Ministers membership database.

3.3. Data collection

A total of 212 completed questionnaires were received by the researchers throughout the data collection period, which lasted from
January 2024 to March 2024. The data was then meticulously cleaned for statistical analysis. The criterion for complete responses
included answering all questions; partial responses or missing data were excluded.

Additionally, instances of straight-lining responses, whereby respondents systematically select the same answer across a large
number of questions without any variance, were identified. Finally, 9 responses were excluded from the dataset, resulting in 203
complete responses.

Nonetheless, there were minimal instances with regard to the discriminant validity during the analysis. Following further exam-
ination, three items—COMUN7, ACC_R7, and INS_SUPP7—exhibited correlations with other items that were significantly higher than
average. Consequently, these three elements were regarded as unnecessary and, therefore, were eliminated from the dataset. This
refinement process resulted in a dataset with 54 items that were deemed appropriate for the final data analysis.
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3.4. Measurement items

The assessment was conducted based on the thoughts and attitudes of the respondents, who were evaluated using a five-point Likert
scale, ranging from “strongly disagree” (1) to “strongly agree” (5). The measurement items used in this scale were drawn from previous
studies and modified for the settings of this particular investigation. Table 1 lists these measurement items, together with the relevant
sources.

The item purification process involved several steps to ensure the accuracy and reliability of the measurement tools used in this
study. The researchers carefully selected measurement items drawn from reliable and related studies. These items were then modified
to suit the specific context of the investigation in the Middle East region. The selection of measurement items was performed carefully
to align with the requirements typically utilized in the public sector. Additionally, minor adjustments were made to the terminology to
ensure appropriateness for the study’s focus. The fundamental concepts of the measurement items were preserved throughout this
process to maintain consistency and validity. This systematic approach aimed to enhance the robustness of the findings by ensuring the
accuracy and reliability of the measurement tools used in the study.

4. Data analysis and results

The first step of the analysis comprised utilizing SPSS version 25.0 to assess the characteristics of the respondents as well as the
relevant data. This detailed exploration enabled the researchers to gather insights into the demographic mix and characteristics of the
participants.

The demographic characteristics of the study participants, as detailed in Table 2, reveal more male (54.7 %) respondents compared
to female participants (45.3 %). In terms of age distribution, the vast majority of respondents were aged between 18 and 30 years (99
%), with only a small percentage falling in the 31-40 and 41-50 age brackets. These demographic characteristics may have both
positive and negative impacts on the study topic of sustainable human capital development in the Middle East.

Favorably, the gender distribution provides a balanced representation of male and female perspectives, allowing for a more
comprehensive analysis of how learning, education, and training initiatives impact human capital development across genders. This
inclusivity can lead to a more nuanced understanding of the challenges and opportunities faced by both male and female workforce
participants in the Middle East. Additionally, the predominance of younger respondents in the 18-30 age group may indicate a focus on
early career professionals and students, offering insights into the effectiveness of educational and training programs in shaping the
skills and capabilities of the next generation workforce in the Middle East.

However, the limited representation of older age groups (31-50) in the study sample could potentially overlook the perspectives
and experiences of mid-career and senior professionals, who may have valuable insights into the long-term impact of learning and
training on career progression and human capital development. This demographic imbalance may restrict the generalizability of the
study findings across different age cohorts within the workforce, highlighting a potential limitation in capturing a holistic view of
sustainable human capital development practices in the Middle East.

The data reveal that majority of respondents were single (97 %), with a small percentage being married (3 %). This indicates that
single individuals may have more flexibility and time to engage in continuous learning, training programs, and career development
initiatives, potentially leading to higher levels of skill acquisition and professional growth. However, the limited representation of
married respondents in the study sample may overlook the unique challenges and responsibilities faced by this demographic group,
such as balancing work, family commitments, and educational pursuits. Understanding the impact of marital status on human capital
development can provide valuable insights for designing tailored programs that cater to the diverse needs of both single and married
individuals in the workforce.

In terms of respondent qualifications, the data show a diverse distribution among respondents, with the majority holding bachelor’s
degrees (56.2 %), followed by high school qualifications (42.4 %). This indicates that individuals with higher educational qualifi-
cations may possess advanced skills, critical thinking abilities, and specialized knowledge that can contribute to sustainable human
capital development in the region. These individuals may be more adept at adapting to changing work environments, acquiring new
competencies, and driving innovation within their organizations. Nevertheless, the representation of individuals with high school
qualifications highlights the importance of addressing educational disparities and providing opportunities for skill development and
upskilling among this group to enhance their contribution to the workforce.

The data indicate that the majority of respondents had a monthly income of less than 5000 SAR (95.6 %), with small percentages

Table 1
Constructs measurement.
S/N Construct No of items Sources
1 Learning 7 [12,50,51]
2 Education 7 [52,53]
3 Training 7 [54,55]
4 Community engagement 7 [56-58]
5 Access to resources 7 [59-61]
6 Institutional support 7 [53,62-65]
7 Technology integration 7 [66-68]
8 Sustainable human capital development 8 [69-72]
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Table 2
Demographic data.

Variables Scale Frequency Percent

Gender Male 111 54.7
Female 92 45.3
Total 203 100

Age More than 18 and less than 30 201 99
31-40 1 0.5
41-50 1 0.5
Total 203 100

Marital Status Single 197 97
Married 6 3
Total 203 100

Qualification High School 86 42.4
Diploma 1 0.5
Bachelor 114 56.2
Master 1 0.5
PhD 1 0.5
Total 203 100

Monthly Income Less than 5000 SAR 194 95.6
More than 5000 and less than 10,000 SAR 6 3
More than 10,000 SAR 3 1.5
Total 203 100

earning more than 5000 SAR but less than 10,000 SAR (3 %) and more than 10,000 SAR (1.5 %). Individuals with higher income levels
may have greater access to resources for continuous learning, professional development courses, and training programs, enhancing
their human capital potential. Conversely, individuals with lower income levels may face financial constraints that limit their ability to
invest in educational opportunities and skill-building initiatives, potentially hindering their career advancement and overall human
capital development. Understanding the relationship between income levels and access to learning opportunities is crucial for
designing inclusive policies and programs that promote equitable human capital development across different socio-economic groups
in the region.

Next, the complex measurements and structural model analyses were conducted with the facilitation of SmartPLS version 4.1.0.0.

4.1. Assessment of measurement model

4.1.1. Construct validity

The study contained 57 items, of which the lower factor loading led to the deletion of three due to poor factor loadings. The authors
retained 54 items. The authors subsequently assessed the reliability and validity of the constructs by conducting tests for reliability,
convergence, and discriminant validity [73]. Table 3 presents the reliability and validity analyses results.

4.1.2. Convergent validity

To evaluate convergent validity, several measures were used, including cross-loadings, Cronbach’s alpha, average variance
extracted (AVE), and composite reliability (CR) of the components. The assessment results are shown in Table 3 and Fig. 2. The
loadings of each item varied between 0.589 and 0.814, all of which were above the minimum threshold of 0.40 [74,75]. proposed that
a factor loading should exceed 0.4 for meaningful interpretation, while [76] contended that all standardized factor loadings should be
no less than 0.5 and preferably at least 0.7. Simply, the construct should account for a minimum of 25 % or, ideally, a minimum of 49 %
of the variability in each indicator.

The reliability of the constructs was evaluated by analyzing both the Cronbach alpha and the CR scores. The results, as presented in
Table 3, demonstrate sufficient reliability. Both the Cronbach alpha and CR ratings for each construct surpassed the required threshold
of 0.70 [77]. The CR values fell within the range of 0.972 and 0.953, surpassing the minimum requirement of 0.70. The Cronbach’s
alpha coefficient for all the items was greater than 0.70 [78-80], indicating that the internal consistency criterion was satisfied.

The constructs’ validity was evaluated by the implementation of convergent and discriminant tests. Convergent validity was
evaluated using AVE. A desired AVE score is 0.5 or above, indicating that a construct should be capable of explaining over 50 % of the
variance in its indicators. The AVE ratings, as indicated in Table 3, indicate that all the constructs surpassed the recommended minimal
threshold. The AVEs ranged from 0.800 to 0.811, surpassing the 0.50 threshold.

4.1.3. Discriminant validity

The discriminant validity test assesses whether the constructs utilized in the investigation are clearly distinguishable from one
another inside the route model. The assessment of discriminant validity was conducted using the Fornell-Larcker criterion. Based on
this criterion, the AVE of the latent variable should exceed the squared correlations between the latent variable and all other variables
[81-83].

According to the results in Table 4, all constructs demonstrated adequate discriminant validity.
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Table 3
Reliability and validity.
Construct Items FL CA (>0.7) CR (>0.7) AVE ( > 0.5)
Learning (L) L1 0.840 0.965 0.966 0.830
L2 0.930
L3 0.949
L4 0.923
L5 0.907
L6 0.905
L7 0.917
Education (EDU) EDU1 0.904 0.963 0.964 0.822
EDU2 0.907
EDU3 0.902
EDU4 0.911
EDUS 0.894
EDU6 0.919
EDU7 0.910
Training (T) T1 0.827 0.958 0.960 0.800
T2 0.869
T3 0.921
T4 0.948
T5 0.900
T6 0.908
T7 0.885
Community Engagement (COMUN) COMUN1 0.874 0.953 0.957 0.811
COMUN2 0.914
COMUN3 0.871
COMUN4 0.894
COMUNS5 0.904
COMUNG6 0.944
COMUN7 Deleted
Access to Resources (ACC_R) ACCRI1 0.902 0.959 0.959 0.831
ACCR2 0.922
ACCR3 0.917
ACC_R4 0.914
ACCR5 0.919
ACCR6 0.895
ACCR7 Deleted
Institutional Support (INS_SUPP) INS_SUPP1 0.920 0.953 0.956 0.812
INS_SUPP2 0.834
INS_SUPP3 0.906
INS_SUPP4 0.926
INS_SUPP5 0.907
INS_SUPP6 0.912
INS_SUPP7 Deleted
0.885 0.891 0.809
Technology Integration (Tech_int) Tech_int1 0.897
Tech_int2 0.919
Tech_int3 0.923
Tech_int4 0.901
Tech_int5 0.918
Tech_int6 0.820
Tech_int7 0.915
Human Capital Development (Hum_de) Hum_dev1l 0.902 0.972 0.972 0.838
Hum_dev2 0.921
Hum_dev3 0.919
Hum_dev4 0.906
Hum_dev5 0.925
Hum_dev6 0.911
Hum_dev7 0.919
Hum_dev8 0.917

** Construct, Items, Factor Loadings (FA), Cronbach’s alpha (CA), Composite reliability (CR), Average variance extracted (AVE)**.

4.2. Structural model

To test the correlation among the factors of learning, education, and training in fostering sustainable human capital development,
this study employed the five-step procedure recommended by Ref. [84] to assess the structural model. The steps involve assessing: (1)

the collinearity issues; (2) path coefficient; (3) level of Rz; (4) effect size (fz); and (5) predictive relevance (Qz).

Prior to analyzing the structural model, it is crucial to verify the presence of lateral collinearity. The Variance Inflation Factor (VIF)
values for all the independent constructs were below 5.0. Consequently, there was no problem with lateral collinearity in this



A.A. Abubakar et al. Heliyon 10 (2024) e35676

EDU1 EDU2 EDU3 EDU4 EDU5 EDU6 EDU7

7 3902 o.91f1 / /v/' / )
P

T 0.904 0.90 0894 0919 0910

7\ 13
3 : L4
-
T4 40948 L5
&
15 16
COMUN1 Hum_dev1
® v\ Wl
- X COMUN2 074 / Hum_dev2
0914 0.902 o dess
COMUN3 um_dev.
0871 0922
40894 0.920 A
um_aev:
comune < 0906~ Hum-
COMUN 0926
comuns 094 > e
ACCR1 0920
COMUNG g Hum_dev6
0.917\‘
ACCR2 5902 \{
Hum_dev7

N

09 .
Tech_int1 Hum_dev8

Pad

/ Tech_int2

0895 ACCR

ACC_RS5
0919 Tech int3
ACC_R6
09019 Tech_intd
0918
0920 0831 ,ene->Y, 0907 0912 R
0906~ 0926 . os2o N
J x \ Tech_int N
0915 D
INS_SUPP1 INS_SUPP2 INS_SUPP3 INS_SUPP4 INS_SUPP5 INS_SUPP6 \ Tech_int6
Tech_int7
Fig. 2. The measurement Model.
Table 4
Discriminant validity (Fornell and Larcker).
L EDU T COMUN ACCR INS_SUPP Tech_int Hum_de
L 0.910
EDU 0.904 0.906
T 0.881 0.890 0.894
COMUN 0.860 0.862 0.890 0.900
ACCR 0.817 0.820 0.887 0.894 0.911
INS_SUPP 0.822 0.808 0.892 0.898 0.896 0.901
Tech_int 0.835 0.819 0.893 0.880 0.879 0.889 0.899
Hum_de 0.829 0.837 0.880 0.881 0.818 0.875 0.880 0.915

**Learning (L), Education (EDU), Training (T), Community Engagement (COMUN), Access to Resources (ACC_R), Institutional Support (INS_SUPP),
Technology Integration (Tech_int), and Human Capital Development (Hum_de). **.
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investigation.

The results of the analysis are presented in Fig. 2, indicating that learning (L), education (EDU), and access to resources (ACC_R) do
not influence sustainable human capital development in Saudi Arabia. Hence, hypotheses 1, 2, and 5 are rejected. Fig. 3 displays the
Bootstrapping model used for the analysis.

On the contrary, training (T), community engagement (COMUN), institutional support (INS_SUPP), and technology integration
(Tech_int) are found to have a strong influence on sustainable human capital development in Saudi Arabia, supporting hypotheses 3, 4,
6, and 7 (see Table 5).

The R results for the endogenous constructs, specifically sustainable human capital development in Saudi Arabia, are displayed in
Table 6. As per [84], R? values of 0.75, 0.50, or 0.25 are classified as strong, moderate, and weak, respectively.

An R? value of 0.853 for sustainability (Table 6) indicates that the exogenous constructs—training (T), community engagement
(COMUN), institutional support (INS_SUPP), and technology integration (Tech_int)—account for 85.3 % of the variability in sus-
tainable human capital development in Saudi Arabia, demonstrating a robust explanatory power [85-87]. Additionally, the adjusted
R-squared (R?) value for sustainability stands at 0.847, affirming that the overall regression model supports the research hypotheses.

The effect size (f2) measures the significant impact of external influences on internal variables by considering their distinct vari-
ances rather than their common variation [85].

EDU1 EDU2 EDU3 EDU4 EDUS EDU6 EDU7

f

L1

494
T 5025549.824 45694 49492 41035 4076, 515 ©
7\ 3
27.795
N
13 27.865 L4
%5730
T4 €85706 15
2476
L] 49.294 L6
F
35.976 COMUN1 Hum_dev1
v Wl
' COMUN2 3,77 / Hum gei2
v g 39,845
48830 g
COMUN3 um_dev.
%3563 46.794
435803
COMUN4 Hum_dev4
49547
4~ L COMUN
coMuNs 86959 Hum_dev5
ACCRI ! N300
COMUNG 344 | Hum_devé

2344
ACCRZ 46171
<N

Hum_dev7
s 2.086 5 _ \4
Tech_int1 Hum_dev8
ACC_R4 /'
/ Tech_int2
46,985
ACC_RS 4 /
51348 Tech int3
ACC_R6 apall
. 384229 Tech_intd
53.662
65796 26406 ,,MSSUD0 37779 52567 ke

21.792 Tech_int5

e I S -

INS_SUPP1 INS_SUPP2 INS_SUPP3 INS_SUPP4 INS_SUPPS INS_SUPP6 \ Tech_int6

4

Tech_int?
Fig. 3. Bootstrapping model.
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Table 5
Bootstrapping.
H Direct Relationship Original sample Sample mean Standard deviation T statistics (|O/ P values Findings
) o) (STDEV) STDEV|)
H1  L-> Hum_dev —-0.01777 —0.02681 0.136588 0.130075 0.448256  Not
Supported
H2 EDU - > Hum_dev 0.20994 0.195994 0.145696 1.440945 0.074831 Not
Supported
H3  T->Hum_dev 0.17488 0.165222 0.162711 1.07479 0.04126 Supported
H4  COMUN - > Hum_dev  0.320305 0.326331 0.126313 2.535809 0.005624  Supported
H5 ACCR - > Hum_dev —0.36949 —0.35384 0.157613 2.344275 0.009552 Not
Supported
H6  INS_SUPP - > 0.223443 0.230769 0.107098 2.086339 0.018499  Supported
Hum_dev
H7  Tech_int - > Hum_dev  0.408817 0.413674 0.193597 2.111693 0.017381  Supported

**Learning (L), Education (EDU), Training (T), Community Engagement (COMUN), Access to Resources (ACC_R), Institutional Support (INS_SUPP),
Technology Integration (Tech_int), and Human Capital Development (Hum_de). **.

Table 6
Variance explain in the endogenous latent variable.
Variable R-square R-square adjusted
Hum_dev 0.853 0.847
Table 7
Effect size.
Relationship Values Effect size
L - > Hum_dev 0.002 Small
EDU - > Hum_dev 0.002 Small
T - > Hum_dev 0.006 Small
COMUN - > Hum_dev 1.201 Large
ACCR - > Hum_dev 0.003 Small
INS_SUPP - > Hum_dev 0.006 Small
Tech_int - > Hum_dev 0.166 Medium

**Learning (L), Education (EDU), Training (T), Community Engagement (COMUN), Access to
Resources (ACC_R), Institutional Support (INS_SUPP), and Technology Integration (Tech_int)
and Human Capital Development (Hum_de). **.

The effect sizes of seven external factors on the endogenous human capital development (Hum_de) constructs are shown in Table 7.
Community engagement (COMUN) had a noteworthy influence, whereas technology integration (Tech_int) had a minor impact on the
endogenous construct. By contrast, the variables learning (L), education(EDU), training (T), access to resources (ACC_R), and insti-
tutional support (INS_SUPP) show minimal impact sizes. However, it can be difficult to guarantee that the overall guidelines provide a
significant effect size, as the effect size may differ based on the framework’s characteristics and the study region.

5. Discussion

The study investigated the importance of learning, education, and training in cultivating sustainable human capital development in
Saudi Arabia. Additionally, the findings present significant implications.

Based on the results in Tables 6 and it can be concluded that H1, which states that learning has a significant impact on sustainable
human capital development in Saudi Arabia, is not supported. This conclusion contradicts that of [12], who argued that there is a
substantial association between learning and human capital development. This suggests that there are several aspects, such as
improving individual knowledge, skills, and general readiness for future employment, which are insufficient to effectively promote
human capital development in Saudi Arabia. Engaging in real-world projects and acquiring practical experience, such as experiential
learning, workshops, and internships, are essential for the development of human capital in Saudi Arabia.

Similarly, H2 posited that education has a significant impact on sustainable human capital development in Saudi Arabia. However,
the results did not support this hypothesis, as there was no evidence of a positive relationship between education and sustainable
human capital development in Saudi Arabia ( = —0.050, T = 1.401, p < 0.164). This discovery contradicts the research findings of
[22-24]. Due to a possible lack of effective information implementation, Saudi Arabian education fails to fully realize its potential to
produce substantial changes at various levels. Hence, significant allocations of resources towards education are crucial not only for the
transmission of information and skills but also for instilling values, ideas, attitudes, and aspirations, which are crucial for a nation’s
economic success.
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H3 in Table 6 indicates that the correlation between training and sustainable human capital development in Saudi Arabia has a
significant influence (p = 0.087, T = 2.524, p < 0.013). This finding corroborated the research conducted by Refs. [1,2], who con-
tended that training holds great importance in Saudi Arabia, particularly in regard to the Vision 2030. Within this context, this study
hypothesized that a successful training program relies not only on instructing technical abilities but also on cultivating crucial soft
skills such as communication, teamwork, and flexibility, which significantly influence the development of human resources. By
participating in these interactive learning activities, individuals not only improve their academic knowledge but also develop the
practical skills necessary for succeeding in their chosen careers. Therefore, the mutually dependent relationship between training
programs and the cultivation of human capital is essential in producing skilled and adaptable individuals who are ready to confidently
meet the requirements of the job market in the near future.

Similarly, H4 posited that community engagement had a major influence on sustainable human capital in Saudi Arabia, which was
supported (f = 0.797, T = 36.560, p < 0.000). This indicates that Saudi Arabian citizens exhibit a consistent willingness and
enthusiasm to actively engage in community activities. This not only leads to improved academic performance but also fosters their
ability to adjust to diverse circumstances, heightens their awareness of social concerns, and empowers them to effect positive change at
both local and global levels, as suggested by Ref. [35]. Developing individuals with a broad range of skills and knowledge who can
positively impact their local community and the world depends on the mutually advantageous connection between community
involvement and the development of human capital.

The results suggest that the accessibility of resources has no substantial effect on the sustainable growth of human capital in Saudi
Arabia (f = —0.052, T = 1.548, p > 0.125). In their study [39], emphasized the significance of resource accessibility in the education
system, as it empowers individuals to fully utilize their capabilities. Nevertheless, according to the results of this study, it seems that
there is a deficiency or insufficiency in terms of having access to such resources. This highlights the significance of guaranteeing a
plentiful provision of educational materials, such as libraries, technology, and mentorship, to foster the cognitive capacities and skills
of individuals. The presence of online databases and well-equipped classrooms helps to strengthen the academic accomplishments that
are supported by these various resources.

H6, which suggests that institutional support is significant in sustainable human capital development in Saudi Arabia, was also
supported (f = 0.053, T = 2.054, p < 0.043). This finding aligns with the conclusions of [4], who asserted that the intersection of
institutional support and human capital development is pivotal in shaping individuals’ overall growth and success. It is argued that
institutional support is essential for nurturing a conducive environment that fosters academic, professional, and personal achieve-
ments, thereby facilitating holistic development. The significance of institutional support lies in its capacity to empower individuals
across various facets of their lives, emphasizing the creation of an enabling ecosystem. The symbiotic relationship between human
capital development and institutional assistance underscores the pivotal role played by institutional support in enhancing citizens’
welfare.

H7, which suggests the significant influence of technology integration on sustainable human capital development in Saudi Arabia,
was also supported (p value of 0.285, a T value of 12.620, and a p-value less than 0.000). This finding aligns with the perspective put
forward by Ref. [45] regarding the pivotal role of technological advancements in fostering innovative educational practices with
flexible resources. Similarly [46], discovered that integrating technology assists individuals in cultivating digital literacy and
problem-solving skills, which are essential components for enriching human capital in today’s digital landscape. Consequently, in-
dividuals equipped with technical proficiency, analytical acumen, and adaptability are effectively meeting the evolving demands of
the global workforce. These competencies have a transformative impact, enabling individuals to successfully navigate the complexities
of the modern professional arena.

6. Implications

The study’s findings regarding the significance of learning, education, and training in nurturing sustainable human capital
development in Saudi Arabia have substantial implications on various societal aspects and policymaking. The research offers valuable
insights for policymakers in Saudi Arabia in crafting and executing educational and training programs geared toward sustainable
human capital development. This endeavor can aid in aligning national strategies with the objectives of Vision 2030, thereby fostering
a skilled and adaptable workforce.

The study underscores the necessity for comprehensive educational frameworks that transcend conventional paradigms, empha-
sizing holistic individual development. The importance of integrating social, ethical, and personal dimensions into the education
curricula to foster well-rounded individuals is highlighted. The correlation between training programs and human capital development
emphasizes the significance of investing in practical learning experiences and specialized skills training to reduce the gap between
theoretical learning and practical implementation and cultivate a more proficient workforce.

Lifelong learning and adaptation to workforce changes emerge as essential components of sustainable human capital development.
Promoting continuous learning can enable individuals to remain relevant in a swiftly evolving job market, contributing to societal
progress. Focusing on sustainable human capital development can bolster Saudi Arabia’s global competitiveness by nurturing a skilled,
adaptable, and socially responsible populace. This can culminate in heightened innovation, productivity, and economic expansion in
the long run. Thus, the study underscores the importance of ongoing research and development endeavors for in-depth exploration of
the nexus among education, training, and sustainable human capital development. Such initiatives can facilitate the identification of
optimal practices and strategies for maximizing the efficacy of learning initiatives.

However, the theoretical implications stemming from this study hold significant importance in advancing our comprehension of
the nexus among education, training, and human capital development. The findings bolster the concept of lifelong learning as integral
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to sustainable human capital development. By emphasizing the imperative of adapting to evolving workforce dynamics and acquiring
fresh skills over one’s career, this study resonates with the premise of lifelong learning theory, underscoring the necessity for perpetual
personal and professional growth.

Muminating the role of human resource management in organizational human capital development, this study accentuates the
processes of human capital selection, development, and utilization within organizations. This contributes to our comprehension of how
strategic management of human resources can confer a competitive edge and foster enduring organizational triumph. This study
advocates for holistic educational frameworks that transcend conventional paradigms, accentuating the holistic nurturing of in-
dividuals. This underscores the significance of incorporating social, ethical, and personal dimensions into educational endeavors to
cultivate well-rounded individuals, enriching ongoing conversations on educational reform and curriculum design. Moreover, by
highlighting the value of real-world projects, experiential learning, workshops, and internships in human capital development, this
study emphasizes the importance of hands-on learning experiences in bridging theoretical knowledge and practical application. This
aligns with theories emphasizing the pivotal role of experiential learning in skill acquisition and knowledge enrichment.

Furthermore, the practical implications stemming from this provide actionable insights for diverse stakeholders engaged in edu-
cation, workforce development, and policy-making. This study underscores the necessity for curriculum reforms geared towards
holistic educational frameworks that encompass not only academic knowledge but also social, ethical, and personal dimensions.
Therefore, educational institutions should integrate practical learning experiences and specialized skills training into their curricula to
better equip students for the workforce.,

Organizations and educational institutions should design and invest in training programs that address both technical and soft skills
such as communication, teamwork, and adaptability to foster human capital development. Highlighting the correlation between
training programs and human capital development, this study demonstrates the importance of providing employees with opportunities
for practical learning experiences and specialized skills training. This can help bridge the gap between theoretical learning and real-
world application, fostering a more proficient and adaptable workforce.

Similarly, the emphasis on lifelong learning and adaptability underscores the need for promoting continuous learning initiatives in
educational and organizational settings. Encouraging individuals to engage in ongoing skill development and professional growth can
enhance their employability and contribute to sustainable human capital development. By offering valuable insights for policymakers,
the study recommends designing and implementing policies that support sustainable human capital development. This entails allo-
cating resources to education, training, and lifelong learning initiatives aligned with Vision 2030 objectives to foster the growth of a
skilled and socially responsible populace. The significance of community involvement in nurturing sustainable human capital
development is demonstrated in this study, which advocates fostering strong community relationships and empowering individuals in
decision-making processes. This enables creation of social and human capital, contributing to societal advancement. Therefore, the
study findings furnish actionable recommendations for enhancing human capital development in Saudi Arabia through targeted in-
terventions in education, training, workforce planning, and community engagement. Implementing these recommendations can pave
the way for cultivating a more skilled, adaptable, and socially conscious workforce, aligning with Vision 2030 objectives and fostering
the nation’s long-term prosperity.

7. Limitations and directions for future research

The study’s limitations concerning sample size and the representativeness of participants may impact the extent to which the
generalizability of the findings. Future research endeavors could opt for larger and more diverse samples to bolster the external validity
of the findings. The utilization of a particular research methodology, such as PLS-SEM, may have inherent limitations in capturing the
intricacies of the relationships between learning, education, and human capital development. Subsequent studies could explore
alternative methodologies to offer a more comprehensive analysis. Relying on an online questionnaire for data collection may have
introduced biases associated with self-reporting and response rates. Future investigations could integrate multiple data collection
approaches, such as interviews or focus groups, to triangulate findings and fortify the robustness of the outcomes. By concentrating on
the specific context of Saudi Arabia, the study’s findings may have limited applicability to other cultural or socio-economic contexts.
Subsequent research initiatives could delve into the ramifications of learning, education, and training on human capital development
across varied settings to yield a more nuanced understanding.

Moreover, employing longitudinal studies to monitor the enduring effects of learning, education, and training initiatives on sus-
tainable human capital development could yield valuable insights into the evolution of skill acquisition and workforce preparedness
over extended periods. Undertaking comparative studies across various countries or regions could facilitate the identification of
exemplary practices for promoting sustainable human capital development through learning and education. By scrutinizing differ-
ences in education systems and training programs, researchers can uncover effective strategies adaptable to diverse contexts. Inte-
grating qualitative research methodologies, such as interviews or case studies, could offer deeper insights into the experiences and
perspectives of individuals participating in learning and training programs. Qualitative data can provide nuanced insights into the
factors influencing human capital development.

Subsequent studies could concentrate on evaluating the outcomes of specific educational interventions or training programs for
human capital development. By assessing the efficacy of targeted initiatives, researchers can inform evidence-based policies and
practices aimed at enhancing workforce readiness. Investigating the role of technology in facilitating learning and skill enhancement
for sustainable human capital could represent a promising avenue for future research. Analyzing the effects of digital tools, online
platforms, and virtual learning environments on human capital outcomes can shed light on innovative educational methodologies.

By addressing these limitations and exploring avenues for future research, scholars can advance our comprehension of the intricate
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relationship between learning, education, and training in fostering sustainable human capital development. This, in turn, can lead to
more informed policies and practices in workforce development and education.

Data availability statement
Data will be available upon request.
CRediT authorship contribution statement

Aliyu Alhaji Abubakar: Writing — review & editing, Writing — original draft, Methodology, Formal analysis, Data curation,
Conceptualization, Validation. Yaser Hasan Al-Mamary: Writing — review & editing, Writing — original draft, Methodology, Inves-
tigation, Formal analysis, Data curation, Conceptualization, Validation. Harman Preet Singh: Writing — review & editing, Writing —
original draft. Ajay Singh: Writing — review & editing, Writing — original draft. Fakhre Alam: Writing — review & editing, Writing —
original draft. Vikas Agrawal: Writing — review & editing, Writing — original draft.

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgments

This research has been funded by scientific research deanship at university of Ha’il- Saudi Arabia through project number <<RG-
23205>>.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.heliyon.2024.e35676.

References

[1] A. Singh, H.P. Singh, F. Alam, V. Agrawal, Role of education, training, and E-learning in sustainable employment generation and social empowerment in Saudi
Arabia, Sustainability 14 (14) (2022) 8822.
[2] H.P. Singh, A. Singh, F. Alam, V. Agrawal, Impact of sustainable development goals on economic growth in Saudi Arabia: role of education and training,
Sustainability 14 (21) (2022) 14119.
[3] A.Bukhatir, M.A. Al-Hawari, S. Aderibigbe, M. Omar, E. Alotaibi, Improving student retention in higher education institutions—Exploring the factors influencing
employees extra-role behavior, Journal of Open Innovation: Technology, Market, and Complexity 9 (3) (2023) 100128.
[4] S.A. Cook, M. Indyk, The Case for a New US-Saudi Strategic Compact, Council on Foreign Relations, 2022.
[5] V. Jeet, Entrepreneurial intention of Saudi students: role of Saudi arabian universities in achieving the goal of vision 2030, Entrepreneurship and Sustainability
Issues 10 (4) (2023) 171.
[6] M. Ricard, A. Zachariou, D. Burgos, Digital education, information and communication technology, and education for sustainable development. Radical
Solutions and eLearning: Practical Innovations and Online Educational Technology, 2020, pp. 27-39.
[7] A. Saxena, M. Ramaswamy, J. Beale, D. Marciniuk, P. Smith, Striving for the United Nations (UN) sustainable development goals (SDGs): what will it take?
Discover Sustainability 2 (2021) 1-14.
[8] T. Hak, S. Janouskova, B. Moldan, Sustainable Development Goals: a need for relevant indicators, Ecol. Indicat. 60 (2016) 565-573.
[9] A.M. Ghanem, Y.A. Alamri, The impact of the green Middle East initiative on sustainable development in the Kingdom of Saudi Arabia, Journal of the Saudi
Society of Agricultural Sciences 22 (1) (2023) 35-46.
[10] A. Madkhali, S.T. Sithole, Exploring the role of information technology in supporting sustainability efforts in Saudi Arabia, Sustainability 15 (16) (2023) 12375.
[11] Z.A. Mani, K. Goniewicz, Adapting disaster preparedness strategies to changing climate patterns in Saudi Arabia: a rapid review, Sustainability 15 (19) (2023)
14279.
[12] N.W. Hatch, J.H. Dyer, Human capital and learning as a source of sustainable competitive advantage, Strat. Manag. J. 25 (12) (2004) 1155-1178.
[13] S. Rawas, ChatGPT: empowering lifelong learning in the digital age of higher education, Educ. Inf. Technol. (2023) 1-14.
[14] S.Z. Othman, W.S. Wan Mohd Noor, M.F. Mohd Isa, How to create a competitive organization, leveraging strategic capabilities in Malaysia, in: Modeling
Economic Growth in Contemporary Malaysia, Emerald Publishing Limited, 2021, pp. 135-150.
[15] W. Guo, M. Chen, Construction of structural dimensions of organizational human capital competitive advantage, J. Intellect. Cap. 23 (5) (2022) 1081-1106.
[16] N. Angrist, S. Djankov, P.K. Goldberg, H.A. Patrinos, Measuring human capital using global learning data, Nature 592 (7854) (2021) 403-408.
[17]1 S.S. Budhai, Best Practices in Engaging Online Learners through Active and Experiential Learning Strategies, Routledge, 2021.
[18] D.L. Lorenzetti, L. Nowell, M. Jacobsen, L. Lorenzetti, T. Clancy, G. Freeman, E. Oddone Paolucci, The Role of Peer Mentors in Promoting Knowledge and Skills
Development in Graduate Education, vol. 2020, Education Research International, 2020, pp. 1-9.
[19] A.R. Carvalho, C. Santos, Developing peer mentors’ collaborative and metacognitive skills with a technology-enhanced peer learning program, Computers and
Education Open 3 (2022) 100070.
[20] O.S. Adedeji, O.A. Campbell, The role of higher education in human capital development in Nigeria, SSRN Electron. J. (2013). https://ssrn.com/
abstract=2380878. https://doi.org/10.2139/ssrn.2380878. Available at or.
[21] J. Puaschunder, Communication in the twenty-first century, in: Advances in Behavioral Economics and Finance Leadership: Strategic Leadership, Wise
Followership and Conscientious Usership in the Digital Century, Springer International Publishing, Cham, 2022, pp. 51-76.
[22] M. Akour, M. Alenezi, Higher education future in the era of digital transformation, Educ. Sci. 12 (11) (2022) 784.

15


https://doi.org/10.1016/j.heliyon.2024.e35676
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref1
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref1
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref2
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref2
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref3
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref3
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref4
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref5
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref5
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref6
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref6
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref7
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref7
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref8
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref9
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref9
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref10
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref11
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref11
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref12
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref13
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref14
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref14
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref15
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref16
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref17
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref18
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref18
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref19
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref19
https://ssrn.com/abstract=2380878
https://ssrn.com/abstract=2380878
https://doi.org/10.2139/ssrn.2380878
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref21
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref21
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref22

A.A. Abubakar et al.

[23]

[24]
[25]

[26]
[27]

[28]
[29]

[30]

[31]
[32]

[33]
[34]
[35]

[36]
[371

[38]

[39]
[40]

[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]

[49]
[50]

[51]
[52]
[53]
[54]
[55]
[56]

[57]
[58]

[59]
[60]
[61]
[62]
[63]
[64]

[65]

Heliyon 10 (2024) 35676

D. Uerz, M. Volman, M. Kral, Teacher educators’ competences in fostering student teachers’ proficiency in teaching and learning with technology: an overview
of relevant research literature, Teach. Teach. Educ. 70 (2018) 12-23.

National Research Council, Education for Life and Work: Developing Transferable Knowledge and Skills in the 21st Century, National Academies Press, 2012.
B.A. Ambe, C.E. Agbor, M.N. Amalu, A.N. Ngban, A.N. Bekomson, M.O. Etan, J.O. Ogunjimi, Electronic media learning technologies and environmental
education pedagogy in tertiary institutions in Nigeria, Social Sciences & Humanities Open 9 (2024) 100760.

M. Chankseliani, T. McCowan, Higher education and the sustainable development goals, High Educ. 81 (1) (2021) 1-8.

D.A. Pradana, M. Mahfud, C. Hermawan, H.D. Susanti, Nasionalism: character education orientation in learning development, Budapest International Research
and Critics Institute-Journal (BIRCI-Journal) 3 (2020) 4026-4034.

G.C. Ruggeri, W. Yu, On the Dimensions of Human Capital: an Analytic Framework, 2023.

P. Vare, G. Arro, A. de Hamer, G. Del Gobbo, G. de Vries, F. Farioli, A. Zachariou, Devising a competence-based training program for educators of sustainable
development: lessons learned, Sustainability 11 (7) (2019) 1890.

G. Prayitno, A. Auliah, LR.D. Ari, A. Effendi, A. Hayat, A. Delisa, J. Hiddlestone-Mumford, Social capital for sustainable tourism development in Indonesia,
Cogent Social Sciences 10 (1) (2024) 2293310.

T.L. Besser, Changes in small town social capital and civic engagement, J. Rural Stud. 25 (2) (2009) 185-193.

G.T. Apaliyah, K.E. Martin, S.P. Gasteyer, K. Keating, K. Pigg, Community leadership development education: promoting civic engagement through human and
social capital, Community Dev. 43 (1) (2012) 31-48.

D.J. Kim, M. Salvacion, M. Salehan, D.W. Kim, An empirical study of community cohesiveness, community attachment, and their roles in virtual community
participation, Eur. J. Inf. Syst. 32 (3) (2023) 573-600.

O. Petrychenko, 1. Petrichenko, I. Burmaka, A. Vynohradova, Changes in Modern University: Challenges of Today and Development Trends, TpancnoprHi
cucreMu i Texuonorii, 2023, pp. 74-83, 41.

A.R. Casmana, J.A. Dewantara, D.A. Timoera, A.P. Kusmawati, I. Syafrudin, Global citizenship: preparing the younger generation to possess pro-environment
behavior, mutual assistance and tolerance awareness through school engagement, Glob. Soc. Educ. 21 (1) (2023) 15-32.

B. Gerhart, J. Feng, The resource-based view of the firm, human resources, and human capital: progress and prospects, J. Manag. 47 (7) (2021) 1796-1819.
Q.H.N. Tran, Library as a learning organization: the influence of leadership skills on organizational citizenship behavior at Vietnamese libraries, Learn. Organ.
30 (3) (2023) 339-354.

A. Haleem, M. Javaid, M.A. Qadri, R. Suman, Understanding the role of digital technologies in education: a review, Sustainable Operations and Computers 3
(2022) 275-285.

E. Stam, A. Van de Ven, Entrepreneurial ecosystem elements, Small Bus. Econ. 56 (2021) 809-832.

S. Rahim, M. Murshed, S. Umarbeyli, D. Kirikkaleli, M. Ahmad, M. Tufail, S. Wahab, Do natural resources abundance and human capital development promote
economic growth? A study on the resource curse hypothesis in Next Eleven countries, Resources, Environment and Sustainability 4 (2021) 100018.

P.E. Prasetyo, N.R. Kistanti, Human capital, institutional economics and entrepreneurship as a driver for quality & sustainable economic growth,
Entrepreneurship and Sustainability Issues 7 (4) (2020) 2575.

J.R. Hanaysha, F.B. Shriedeh, M. In’airat, Impact of classroom environment, teacher competency, information and communication technology resources, and
university facilities on student engagement and academic performance, International Journal of Information Management Data Insights 3 (2) (2023) 100188.
S. Mohr, H. Purcell, Sustainable development of leadership strategies in higher education, in: Introduction to Sustainable Development Leadership and
Strategies in Higher Education, Emerald Publishing Limited, 2020, pp. 55-66.

Z. Khan, S. Ali, K. Dong, R.Y.M. Li, How does fiscal decentralization affect CO2 emissions? The roles of institutions and human capital, Energy Econ. 94 (2021)
105060.

J. Miranda, C. Navarrete, J. Noguez, J.M. Molina-Espinosa, M.S. Ramirez-Montoya, S.A. Navarro-Tuch, A. Molina, The core components of education 4.0 in
higher education: three case studies in engineering education, Comput. Electr. Eng. 93 (2021) 107278.

A.L Voda, C. Cautisanu, C. Gradinaru, C. Tanasescu, G.H.S.M. de Moraes, Exploring digital literacy skills in social sciences and humanities students,
Sustainability 14 (5) (2022) 2483.

J.L. Rubio-Tamayo, M. Gertrudix Barrio, F. Garcia Garcia, Immersive environments and virtual reality: systematic review and advances in communication,
interaction and simulation, Multimodal technologies and interaction 1 (4) (2017) 21.

K.A. Ratnam, P. Dominic, T. Ramayah, A structural equation modeling approach for the adoption of cloud computing to enhance the malaysian healthcare
sector, J. Med. Syst. 38 (2014) 1-14.

A.A. Alharbi, Investigating Survey Response Rates and Analytic Choice of Survey Results from University Faculty in saudi arabia, Ohio University, 2020.

M. Hitka, A. Kucharéikovd, P. Starchon, Z. Baldzova, M. Luka¢, Z. Stacho, Knowledge and human capital as sustainable competitive advantage in human
resource management, Sustainability 11 (18) (2019) 4985.

S.M. Obeidat, S. Abdalla, A.A.K. Al Bakri, Integrating green human resource management and circular economy to enhance sustainable performance: an
empirical study from the qatari service sector, Employee Relat. 45 (2) (2023) 535-563.

A.A. Mohammed, M.Z. Fisal, The nexus between green human resource management processes and the sustainability of educational institutions: the mediating
effect of strategic excellence, J. Appl. Res. High Educ. 15 (4) (2023) 947-965.

E.d.M. Pedro, J. Leitao, H. Alves, Stakeholders’ perceptions of sustainable development of higher education institutions: an intellectual capital approach, Int. J.
Sustain. High Educ. 21 (5) (2020) 911-942.

N.A. AlQershi, R. Thurasamy, G.A. Ali, H.A. Al-Rejal, A. Al-Ganad, E. Frhan, The effect of talent management and human capital on sustainable business
performance: an empirical investigation in malaysian hospitals, International Journal of Ethics and Systems 38 (2) (2022) 316-337.

A. Kai Ming Au, Y. Altman, J. Roussel, Employee training needs and perceived value of training in the pearl river delta of China: a human capital development
approach, J. Eur. Ind. Train. 32 (1) (2008) 19-31.

J.F. Gomes, A. Sabino, V. Antunes, The effect of green human resources management practices on employees’ affective commitment and work engagement: the
moderating role of employees’ biospheric value, Sustainability 15 (3) (2023) 2190.

N.N. Mtawa, Human Development and Community Engagement through Service-Learning, Springer Nature, Suiza, 2019.

T.S. Nugrahani, S. Suharni, R.I. Saptatiningsih, Potential of social capital and community participation in village development, JEJAK: Jurnal Ekonomi Dan
Kebijakan 12 (1) (2019) 68-85.

H.H. Hamadamin, T. Atan, The impact of strategic human resource management practices on competitive advantage sustainability: the mediation of human
capital development and employee commitment, Sustainability 11 (20) (2019) 5782.

S.Y. Malik, Y. Cao, Y.H. Mughal, G.M. Kundi, M.H. Mughal, T. Ramayah, Pathways towards sustainability in organizations: empirical evidence on the role of
green human resource management practices and green intellectual capital, Sustainability 12 (8) (2020) 3228.

M.W. Ziyadeh, M. Othman, A.A. Zaid, Effects of green human resource management on organisational sustainability: the mediating role of corporate social
responsibility and organisational citizenship behaviour, Int. J. Organ. Anal. 32 (2) (2024) 357-372.

M. Aboramadan, Y.M. Kundi, A. Becker, Green human resource management in nonprofit organizations: effects on employee green behavior and the role of
perceived green organizational support, Person. Rev. 51 (7) (2022) 1788-1806.

L. Alpkan, C. Bulut, G. Gunday, G. Ulusoy, K. Kilic, Organizational support for intrapreneurship and its interaction with human capital to enhance innovative
performance, Manag. Decis. 48 (5) (2010) 732-755.

N. Cuguerd-Escofet, P. Ficapal-Cusi, J. Torrent-Sellens, Sustainable human resource management: how to create a knowledge sharing behavior through
organizational justice, organizational support, satisfaction and commitment, Sustainability 11 (19) (2019) 5419.

M. Fareed, W.S. Noor, M.F. Isa, S.S. Salleh, Developing human capital for sustainable competitive advantage: the roles of organizational culture and high
performance work system, International Journal of Economic Perspectives 10 (4) (2016).

16


http://refhub.elsevier.com/S2405-8440(24)11707-0/sref23
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref23
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref24
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref25
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref25
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref26
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref27
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref27
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref28
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref29
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref29
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref30
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref30
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref31
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref32
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref32
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref33
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref33
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref34
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref34
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref35
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref35
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref36
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref37
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref37
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref38
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref38
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref39
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref40
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref40
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref41
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref41
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref42
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref42
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref43
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref43
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref44
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref44
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref45
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref45
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref46
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref46
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref47
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref47
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref48
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref48
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref49
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref50
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref50
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref51
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref51
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref52
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref52
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref53
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref53
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref54
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref54
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref55
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref55
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref56
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref56
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref57
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref58
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref58
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref59
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref59
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref60
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref60
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref61
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref61
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref62
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref62
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref63
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref63
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref64
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref64
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref65
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref65

A.A. Abubakar et al. Heliyon 10 (2024) 35676

[66] A. Ferreira, M. Franco, The influence of strategic alliances on human capital development: a study applied to technology-based SMEs, EuroMed J. Bus. 15 (1)
(2020) 65-85.

[67] S. Ogbeibu, J. Emelifeonwu, V. Pereira, R. Oseghale, J. Gaskin, U. Sivarajah, A. Gunasekaran, Demystifying the roles of organisational smart technology,
artificial intelligence, robotics and algorithms capability: a strategy for green human resource management and environmental sustainability, Bus. Strat.
Environ. 33 (2) (2024) 369-388.

[68] M. Sharma, S. Luthra, S. Joshi, A. Kumar, Analysing the impact of sustainable human resource management practices and industry 4.0 technologies adoption on
employability skills, Int. J. Manpow. 43 (2) (2022) 463-485.

[70] M. Algahtani, D.T. Ayentimi, K. Dayaram, Realigning human resource development in saudi public universities: exploring equity and social justice theories,
Person. Rev. 53 (6) (2023) 1506-1523.

[70] E.A.A.G. Mostafa, A.B.S. Alhaj, R.A. Mohammad, M.H.H. Hammami, A.G. Musa, M.M.M. Fadul, A.A. Osman, A.M.O. Alahmari, The role of sustainable human
resource management and organizational excellence in Saudi Arabia: evidence from king khalid university, Mig. Let. 21 (4) (2024) 1702-1710.

[71] V.V. Muthuswamy, S. Esakki, Green HRM practices and sustainable work environment among higher educational institutions of Saudi Arabia. role of knowledge
sharing and life-long learning, AgBioforum 25 (1) (2023) 1-11.

[72] N.F. Tawfig, S. Kamarudin, Influence of organizational culture, sustainable competitive advantages, and employees’ commitment on strategic human resources
management in the banking sector of Saudi Arabia, Bus. Manag. Strat. 13 (1) (2022) 13-33.

[73] G.W. Cheung, H.D. Cooper-Thomas, R.S. Lau, L.C. Wang, Reporting reliability, convergent and discriminant validity with structural equation modeling: a review
and best-practice recommendations, Asia Pac. J. Manag. (2023) 1-39.

[74] S.K. Malakouti, P. Fatollahi, A. Mirabzadeh, M. Salavati, T. Zandi, Reliability, validity and factor structure of the GDS-15 in iranian elderly, Int. J. Geriatr.
Psychiatr.: A Journal of the Psychiatry of Late Life and Allied Sciences 21 (6) (2006) 588-593.

[75] N. Shrestha, Factor analysis as a tool for survey analysis, Am. J. Appl. Math. Stat. 9 (1) (2021) 4-11.

[76] J. Hair, R. Anderson, R. Tatham, W. Black. Multivariate data analysis, 7th ed., Prentice Hall, 2010.

[77]1 C. Fornell, D.F. Larcker, Evaluating structural equation models with unobservable variables and measurement error, J. Market. Res. 18 (1) (1981) 39-50.

[78] M.M. Alshammari, Y.H. Al-Mamary, A.A. Abubakar, Revolutionizing education: unleashing the power of social media in Saudi Arabian public universities,
Humanities and Social Sciences Communications 11 (1) (2024) 1-12.

[79] A.U. Rehman, S. Al Shammari, Y.H. Al-Mamary, Role of religiosity and the mediating effect of luxury value perception in luxury purchase intention: a cross-
cultural examination, Journal of Islamic Marketing 13 (4) (2022) 975-995.

[80] Y.H. Al-Mamary, A.A. Abubakar, Breaking barriers: the path to empowering women entrepreneurs in Saudi arabia, Journal of Industrial Integration and
Management 1 (2023) 46.

[81] I Khan, N. Khan, F. Jazim, Y.H. Al-Mamary, M. Abdulrab, A.M. Al-Ghurbani, The effect of external factors in use of technology among ha’il university academic
faculty: evidence from Saudi Arabia, J. Appl. Res. High Educ. 14 (4) (2022) 1319-1339.

[83] Y.H.S. Al-Mamary, M.A. Siddiqui, S.G. Abdalraheem, F. Jazim, M. Abdulrab, R.Q. Rashed, A.S. Alquhaif, A. Aliyu Alhaji, Factors impacting Saudi students’
intention to adopt learning management systems using the TPB and UTAUT integrated model, J. Sci. Technol. Pol. Manag. (2023) ahead-of-print No. ahead-of-
print, https://doi.org/10.1108/JSTPM-04-2022-0068.

[83] Y.H. Al-Mamary, M. Alshallaqi, Making digital government more inclusive: an integrated perspective, Soc. Sci. 12 (10) (2023) 557.

[84] S.A. Crockett, A five-step guide to conducting SEM analysis in counseling research, Counseling Outcome Research and Evaluation 3 (1) (2012) 30-47.

[85] I. Abu-AlSondos, The impact of business intelligence system (BIS) on quality of strategic decision-making, International Journal of Data and Network Science 7
(4) (2023) 1901-1912.

[86] K. Alshammari, M. Thomran, R. Alobaid, M. Grada, A. Alquhaif, A.S. Alshebami, F. Al-Anazi, Cultivating success: unveiling the influence of higher education
strategies on information technology governance, academic excellence, and career prospects in Saudi arabia, Sustainability 16 (12) (2024) 5025.

[87]1 Y. Mutahar, M.M. Farea, M. Abdulrab, Y.H. Al-Mamary, A.A. Alfalah, M. Grada, The contribution of trust to academic knowledge sharing among academics in
the Malaysian research institutions, Cogent business & management 9 (1) (2022) 2038762.

17


http://refhub.elsevier.com/S2405-8440(24)11707-0/sref67
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref67
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref68
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref68
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref68
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref69
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref69
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref70
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref70
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref71
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref71
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref72
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref72
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref73
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref73
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref74
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref74
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref75
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref75
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref76
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref77
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref78
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref79
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref79
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref80
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref80
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref81
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref81
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref82
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref82
https://doi.org/10.1108/JSTPM-04-2022-0068
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref84
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref85
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref86
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref86
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref87
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref87
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref88
http://refhub.elsevier.com/S2405-8440(24)11707-0/sref88

	Exploring factors influencing sustainable human capital development: Insights from Saudi Arabia
	1 Introduction
	2 Literature review
	2.1 Overview of sustainable development
	2.2 Sustainable human capital development
	2.3 Hypotheses developments
	2.3.1 The relationship between learning and sustainable human capital development
	2.3.2 The relationship between education and sustainable human capital development
	2.3.3 The relationship between training and sustainable human capital development
	2.3.4 The relationship between community engagement and sustainable human capital development
	2.3.5 The relationship between access to resources and sustainable human capital development
	2.3.6 The relationship between institutional support and sustainable human capital development
	2.3.7 The relationship between technology integration and sustainable human capital development


	3 Methodology
	3.1 Population and sampling
	3.2 Sample size and selection
	3.3 Data collection
	3.4 Measurement items

	4 Data analysis and results
	4.1 Assessment of measurement model
	4.1.1 Construct validity
	4.1.2 Convergent validity
	4.1.3 Discriminant validity

	4.2 Structural model

	5 Discussion
	6 Implications
	7 Limitations and directions for future research
	Data availability statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


