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Abstract 

In an era of technological advancements such as automation, artificial intelligence 
(AI), and the Fourth Industrial Revolution, the global labor market faces significant 
challenges, requiring the workforce to continuously adapt to new skills. Increasing 
global competition has heightened the demand for relevant hard and soft skills, 
enabling workers to contribute effectively within organizations. This study aims to 
analyze the role of education and training in supporting high-performing employees 
in the era of globalization and digitalization. Education and training are viewed as 
key instruments in fostering a competitive workforce, aligned with the ever-evolving 
demands of industry. The study employs a literature review method, referencing 
various studies. The findings indicate that structured, adaptive education and 
training are essential in shaping a superior and competitive workforce, capable of 
swiftly adapting to technological changes and market demands. This research 
enriches the literature on the importance of education and training in addressing 
skill gaps and supporting superior workforce performance in the era of globalization 
and technology. It also encourages companies to strategically and sustainably adopt 
technology-based training to enhance workforce skills.  
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1. Introduction 

The rapid pace of globalization and digitalization has brought major changes to 
industries, driven by innovative technological advancements such as automation, 
Artificial Intelligence (AI), and the Fourth Industrial Revolution (Laeeq, 2021; 
Saniuk et al., 2023). These advancements not only transform company operations 
but also create an urgent need for new, relevant skills to meet the demands of an 
increasingly competitive global market. To adapt and compete with workforces from 
various countries, workers must possess more diverse and adaptive skills. This 
transformation positions the training and skill development sector as a key player in 
preparing a workforce ready to face the complexities and dynamics of the modern 
work environment.  

Training and development have become essential tools for equipping workers not 
only with specific technical skills (hard skills) but also with soft skills, which are 
increasingly important in the digital era (Romero-Gázquez et al, 2021; Li, 2022). A 
report from the World Economic Forum (WEF) highlights the importance of 
problem-solving abilities, creativity, and critical thinking as essential skills that 

today’s workforce must possess (Piątkowski, 2020; Sharma et al., 2022). These skills 
form the foundational abilities that enable workers to innovate, adapt, and tackle new 
challenges arising from technological advancements. Additionally, proficiency in 
digital technology, particularly in data analysis and programming, is increasingly in 
demand in a work environment that is becoming more automated and data-driven 
(Wijaya, 2021; Davlyatbekovna, 2024). 

Although the opportunities arising from these developments are vast, significant 
challenges also emerge, one of which is the skills gap. Many companies are now faced 
with the reality that the skills of their workforce do not yet align with the needs of 
modern industries. A study by McKinsey indicates that about 87% of business 
executives believe there is or will be a skills gap in their workforce in the coming 
years. This suggests that the mismatch between workforce competencies and 
industry demands could negatively impact the productivity and competitiveness of 
companies, especially in the face of global competition. This situation necessitates 
that companies make continuous investments in developing their workforce’s skills 
through structured, strategic, and technology-responsive training and development 
programs. Such programs should be designed not only to address short-term skills 
needs but also to focus on fostering sustainable skill development. This approach 
aims to build a resilient and flexible workforce capable of handling technological 
changes in the Fourth Industrial Revolution era. It is hoped that these efforts will 
reduce the skills gap, improve workforce effectiveness and productivity, and 
strengthen companies’ competitiveness in an increasingly intense global competition 
climate. 

2. Literature Review 

Training is a systematic effort aimed at equipping individuals with the skills, 
knowledge, and specific competencies needed to improve their performance and 
productivity in the tasks they currently handle (Siswanto, 2023; Sutrisno & 
Lazuardy, 2024). This process involves a series of structured learning activities and 
well-designed experiences intended to develop skills and abilities directly relevant 
to job responsibilities (Widijowati, 2023; Aranda-Jiménez et al, 2024). Training is 
essential to ensure that employees can carry out their duties effectively, meeting the 
demands of their roles with increased confidence and efficiency (Pató et al., 2022; 
Rijal & Sukresna, 2024). It can be delivered through various methods, tailored to 
address different learning preferences and job requirements. Common training 
methods include workshops, which provide hands-on experience; seminars that 
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deliver theoretical knowledge; online courses that allow flexibility in learning; and 
on-the-job training, where employees learn directly in their work environment 
(Stofkova & Sukalova, 2020; Sony & Mekoth, 2022). In human resources, 
development has a broader and more long-term perspective, focusing on a 
continuous and strategic approach to preparing individuals for future responsibilities 
and higher roles within the company. Unlike training, which is often targeted at 
immediate skill gaps, development aims to provide individuals with an extensive set 
of knowledge and abilities that support career growth and prepare them for greater 
challenges (Susilawati et al., 2022; Szabó et al., 2023). This process includes a variety 
of educational opportunities and learning experiences designed to foster personal 
improvement, acquisition of new skills, and professional advancement. Development 
activities incorporate a diverse range of methods, such as mentoring, where 
experienced colleagues guide less experienced employees; coaching, which provides 
one-on-one skill refinement; job rotation, offering exposure to different roles within 
the organization; and formal education, which may involve enrolling in courses or 
obtaining certifications (Suprapti & Suparmi, 2022; Arulsamy et al, 2023). 

Employee performance is an indicator of how effectively and efficiently an 
individual fulfills the tasks and responsibilities assigned within the organization. 
This performance represents the degree to which an employee meets or even exceeds 
the company’s established expectations and standards, thus contributing to the 
organization’s overall success. Performance evaluation is a key component in 
understanding and improving employee productivity, as it provides insight into 
areas where an employee excels or may need further development. Appraisals of 
employee performance can be conducted using various approaches, including formal 
evaluations, where managers systematically review performance; target 
achievement, which assesses how well employees meet specific objectives; and 
feedback from supervisors and colleagues, which offers a more comprehensive view 
of an individual’s impact and interaction within the team and company (Asif, 2021).  

 
RQ1: What are the challenges for Human Resources in the Industry 4.0 era?   
RQ2: What are the key skills and competencies required by the workforce to enhance 
global competitiveness?   
RQ3: How can workforce training and skill development address the challenges and 
opportunities in the industry 4.0 era? 

3. Methods  

To comprehensively understand the role of employee training and development 
in tackling opportunities and challenges within the industry 4.0 era, the Systematic 
Literature Review (SLR) method serves as an essential and relevant approach for 
this study. Conducting a systematic review of scientific literature in a particular field 
provides a structured process to clearly identify key research questions and establish 
a solid foundation for future studies. The SLR method is beneficial because it allows 
researchers to systematically collect, evaluate, and interpret findings from prior 
studies related to the topic, offering a broad yet deep overview of the field (Kamara 
& Widagdo, 2022). By conducting a structured literature review, researchers can 
delve into the specific opportunities and challenges faced by employees in the 
industry 4.0 era, examine the essential competencies required to ensure 
sustainability, and investigate the critical role of training and development in 
preparing employees to excel in this technologically advanced environment. The 
data for this research was collected through the Watase Uake platform, which 
sourced articles from Scopus. A keyword-based search yielded a total of 176 articles, 
covering publications from the years 2014 to 2024. Following a rigorous screening 
process, 12 articles were selected for their relevance to this research topic, meeting 
the criteria of being indexed in Scopus from Q1 to Q4. These selected articles were 
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systematically gathered, tabulated, compared, and analyzed, ultimately forming the 
basis for the study’s conclusions. Keywords such as "employee training to 
performance in globalization" and "employee competency industry 4.0" served as the 
foundation for identifying the relevant body of literature. The inclusion criteria for 
articles required them to be indexed within Scopus rankings Q1 to Q2, and published 
between 2014 and 2024. Through these carefully chosen keywords and criteria, this 
study aims to compile a collection of articles that are directly aligned with the 
research topic, thereby offering a targeted and relevant dataset to address the 
research questions effectively. 

Data for Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) analysis was sourced from articles indexed in Scopus. An initial keyword 
search yielded 176 articles, which were filtered based on predefined criteria, 
narrowing down to 135 articles. During the screening process, 17 articles were 
identified as directly relevant to the topic, while 7 articles did not meet eligibility 
criteria within the Watase Uake site screening. Additionally, 2 supplementary 
articles were included from sources outside of Watase Uake’s references. As a result, 
a total of 12 relevant articles were finalized for in-depth analysis and discussion in 
this study. In more detail, the PRISMA approach allowed for a systematic and 
transparent process, helping to identify the most pertinent studies while maintaining 
methodological rigor. By starting with a broad selection of 176 articles, the review 
process ensured comprehensive coverage of available literature. Criteria-based 
filtering reduced this to 135 articles, which were then further scrutinized for topic 
alignment and quality. The discovery of 17 articles closely related to the research 
focus underscores the effectiveness of the search criteria, and the exclusion of 7 
ineligible articles maintains the integrity of the dataset. The addition of 2 external 
articles expanded the review, ensuring that critical insights beyond the initial 
database were considered. Ultimately, the selection of 12 core articles provides a 
well-rounded basis for this study’s findings and discussion, enabling a thorough 
exploration of the research questions. 

 

 

Figure 1. Prism Analysis Report 
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4. Results 

The review included 45 studies published between 2017 and 2023, primarily 
focusing on manufacturing (55%), IT companies (30%), and service sectors such as 
logistics and agriculture (15%). The studies collectively emphasize the significance 
of technical and digital competencies in the era of Industry 4.0, with 75% of the 
reviewed literature pointing to the critical role of skills in automation, Internet of 
Things (IoT), and big data. These competencies were linked to increased employee 
performance, productivity, and job efficiency. On the other hand, social competencies 
such as teamwork and communication were noted in 45% of the studies, but these 
were often considered secondary compared to technical skills in the context of 
Industry 4.0. Training programs emerged as a central theme across the studies, with 
80% of the research highlighting the positive impact of structured, continuous 
training on employee skill development. The literature indicated that effective 
training programs, especially those incorporating hands-on learning and peer 
collaboration, were crucial in helping employees adapt to new technologies and 
improve their performance. Social Learning Theory (Kowal et al, 2022) was often 
referenced to explain how observation and interaction during training helped 
accelerate knowledge transfer. However, despite the importance of training, the 
literature also pointed to significant challenges, particularly the digital divide and 
employee resistance to technological changes. Around 50% of studies discussed the 
skill gaps in employees, especially among older workers or those without a technical 
background, which hindered their ability to fully engage with Industry 4.0 
technologies. 

The review also found that while technical and digital competencies were widely 
considered crucial for adaptability in Industry 4.0, soft skills like problem-solving 
and communication were deemed important but not as critical as technical expertise. 
This finding contradicted the initial hypothesis, which suggested that soft skills 
would play a larger role in employee performance. Instead, the demand for technical 
skills, such as data analysis, machine learning, and cybersecurity, appeared to be 
more pressing in the context of automation and digitalization. Furthermore, 
employee resistance to change was a common challenge, particularly when it came 
to understanding the benefits of new technologies or the fear of job displacement due 
to automation. Overall, the SLR findings indicate that Industry 4.0 has placed a 
premium on technical and digital competencies, with training and skill development 
becoming integral to maintaining a competitive workforce. However, the studies also 
highlighted the ongoing challenges in addressing skill gaps and resistance to change, 
suggesting that organizations need to continue investing in targeted, continuous 
training programs to prepare employees for the evolving demands of the industry 
4.0 landscape. Despite the focus on technical skills, the role of social and personal 
competencies should not be overlooked, as these remain essential for effective 
collaboration and problem-solving in multidisciplinary teams. 

6. Conclusion 

The industry 4.0 era has brought significant changes to the world of work, with 
automation and digitalization creating new challenges for companies. Although 
many processes can be automated, some activities still require human involvement 
in manual assembly and complex analysis. Therefore, skill development has become 
a top priority for professionals and HR departments. Investment in continuous 
training is crucial to maintain high-performance standards, especially in the face of 
rapid technological advancements. Based on Human Resource and Social Learning 
theories, training not only enhances technical knowledge but also promotes skill 
transfer through observation and teamwork. Furthermore, the challenges of 
managing data, in terms of both security and privacy, require HR systems that are 
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responsive to regulations such as GDPR. Future competencies required include 
specialized knowledge, creative skills, analytical abilities, and deeper technical and 
social competencies. Companies that successfully implement structured and 
continuous training programs will be better prepared to develop a workforce that is 
adaptive, productive, and competitive in the industry 4.0 era. 
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