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 Abstract: The company’s digital transformation requires the 

optimization and automation of processes through Industry 4.0 

technology, leading to a new business model. Along with technology, 

effective human resource management (HRM) is crucial for this model. 

HRM and Industry 4.0 technology are interdependent. Technologies 

require new HR operating models, and HR, through organizational 

management strategies such as change management, agile 

organizations, and talent management, influences the provision of a 

workforce capable of implementing these disruptive technologies. This 

paper focuses on HR's role in digital transformation and the resulting 

changes in HRM and HR practices. It presents use cases of Industry 4.0 

technology and their benefits. The study presented in this paper 

examines the impact of HR practices on operational, financial, and 

employee performance in relation to the use of disruptive technologies. A 

survey questionnaire was used to examine this impact on 11 large and 

medium-sized companies in Serbia, using statistical methods of 

descriptive statistics and correlation analysis through SPSS 23 software 

to analyze the results. The research showed that the use of artificial 

intelligence and machine learning (AI/ML) in HR processes has a 

positive effect on employee performance, as well as operational and 

financial performance. Other hypotheses were only partially proven. The 

research also revealed the lack of training for HR employees regarding 

the use of digital technologies in HR processes and digital skills compared 

to other sectors in the company. The recommendation is that HR 

managers begin training on the digitization of HRM as soon as possible. 
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1. Introduction 

The current business landscape demands a complete overhaul of a company's 

processes and ways of working due to the advent of new digital technologies. This 

shift towards digital transformation requires clear strategies, well-defined steps, and 

experts with appropriate skills to lead the transformation process in an agile manner. 

One of the companies (Kovalev, 2022) in the lighthouses network of digital 

transformation proposes that digital transformation be managed by structures that 

understand digital tools and their usage, possess knowledge of project management, 

domain knowledge, and change management. To manage digital transformation, a 

team must be formed that has the sole responsibility of overseeing the process. 

Companies can either procure experts externally or develop their own talent to 

manage the transformation process and all the changes. The best option would be a 

combination of in-house employees (because they are familiar with the existing 

processes and shortcomings) and new employees with new knowledge, skills, and 

approaches to work. The team's task is to identify gaps in existing knowledge and 

skills of employees that are critical for digital transformation processes. 

The digital transformation process has a dual role - it changes the HR 

organization and alters how employees are managed. Overcoming challenges in the 

reorganization of the HR function requires new operational models. Depending on 

their business and digital transformation strategies, companies can choose the 

model that best suits their needs. Changes in HR practices include automation in 

employment, new recruitment techniques, onboarding, and selection of employees. 

Additionally, there are new areas, methods, and tools for employee training. It is 

important to include a multigenerational workforce with specific requirements, 

knowledge, and skills, and find ways to enable them to work together to effectively 

utilize knowledge and synergy. For the younger generation, training and career 

development programs have become important criteria while choosing a company. 

Engaging, empowering, and caring for employees includes new models and 

technologies that contribute to it. Finally, a transparent reward system that meets 

the needs of a multigenerational workforce is essential. 

2. Literature review 

2.1. The role of HR in the digital transformation of a company  

The digital transformation of a company requires far more than the mere use of 

Industry 4.0 technologies. It requires the commitment of top management 
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expressed through the provision of resources (technology and knowledge, office 

for digital transformation) as well as full support (help in solving problems) and 

control (regular evaluation of results and giving feedback) in the transformation 

process. Immediately after this is the creation of an organizational culture that will 

be ready to carry out the transformation process quickly and successfully. The 

contribution of all this can be reduced if there is no effective human resources 

management. The main goal is to provide a sufficient talent base for the 

implementation of technologically and organizationally demanding solutions. 

Therefore, deploying and managing talent is one of the critical factors of digital 

transformation (BCG, 2022). Providing digital skills to all employees within the 

scope of their work tasks, in addition to their individual talents, is crucial for the 

success of a company in digital transformation. Effective management of changes 

is also important to create a conducive environment for the implementation of 

disruptive technologies and to reduce resistance to change. Special employee 

management practices are crucial for successful digital transformation (World 

Economic Forum, 2022, p.23): 

1. Training for hard, soft, and digital skills and their integration 

One of the ways to integrate these skills is gamification (Armstrong & Landers, 

2018). By gamification and the learning of digital skills on the road to digital 

transformation, companies can achieve many benefits. A well-designed game 

that simultaneously develops hard, soft, and digital skills (through easier and 

more fun acquisition of knowledge, cooperation, and team spirit if employees are 

divided into teams during learning) can contribute to agility in learning and 

greater efficiency of the learning process itself.  

2. Agile organizational culture through adequate change management 

To foster an agile organizational culture, it is crucial to implement adequate 

change management. This culture should prioritize experimentation and 

innovation, and empower employees to participate in decision-making (Petronas, 

2020, p.162).  

3. Cooperation and cross-functional teams are vital for creating critical 

organizational knowledge necessary for digital transformation. Establishing 

research centers for applying digital technologies, and pursuing long-term 

initiatives to develop various solutions can significantly benefit digital 

transformation. 

4. A transparent system of rewards and recognition, promotions, sharing of results, 

and celebrating success is essential for evaluating employee performance. 

Listening to employee needs and responding to them promptly is also crucial.  

5. Achieving a balance between work and personal life, employee well-being, and a 

sense of belonging (Przytuła et al., 2020) can be accomplished through a culture 

of well-being that encourages healthy relationships among colleagues. The 

company should implement policies that promote well-being in all processes, 

programs, and spaces, whether they are physical or virtual workspaces. 
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The digital transformation of the company is an undertaking where it is 

necessary to involve all employees through adequate HR practices. In order for HR 

practices to be effective, it is necessary to anticipate in time all the changes in HR 

processes that were created by the application of digital technologies and in time to 

predict all the effects of the changes on employees, organizational culture and 

company performance. 

2.2. Changes in HR - in the conditions of Industry 4.0 

Industry 4.0 technologies are bringing changes to HR organizations and practices. 

Changes to HR organizations include the adoption of new HR models. McKinsey 

& Company has proposed new models that suggest (Durth et al., 2022):  

1. Business partners (HRBP) need to have digital skills to keep services global 

and operations digital. This will reduce the number of business partners and 

focus on management advice, business development, and end-to-end 

responsibility for relevant activities. It also involves the standardization of HR 

activities. 

2.  End-to-end responsibility for strategy, policy, and execution. 

3. Line managers should be equipped with digital tools and skills to take over 

authority in management, especially in the area of recruitment,  

4. Artificial intelligence should be used for process automation to provide more 

time for individual HR interactions with employees. 

5.  HR experts need to be retrained or employed with analytical skills and skills in 

the use of AI. 

All these changes in the organization of HR require new strategies and the 

involvement of employees in their definition to ensure the necessary competencies 

for the implementation of digital technologies. In addition to this, there are also 

changes in HR practices that primarily imply changes caused by new movements in 

the labor market and changes caused by the application of the basic technologies of 

Industry 4.0. 

Table 1: Changes in HR practices and their effects 

Changes in workforce 

requirements 

Changes in HR practices Effects of changes 

Actualization of hybrid 

work models and 

greater autonomy in 

work (Karolus et al., 

2014) 

This requires an adequate 

recruitment strategy, 

adequate training and 

development plan, special 

activities in performance and 

productivity measurement, 

employee retention 

activities, and cyber security. 

Benefits: Reduction of labor 

costs, maximization of 

productivity, stimulation of 

technology development, 

greater employee 

satisfaction (Thulin, 2020)   

Risks: cyber security, 

employee isolation and 
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general employee well-

being (Kaufman , 2020). 

The intertwining of 

several generations of 

the workforce 

In order to fully benefit the 

company, it is necessary to 

establish appropriate policies 

that enable collaboration 

between the younger, 

digitally literate generations 

and the older, more 

experienced generations who 

possess specialized skills. 

Additionally, since different 

age groups have varying 

preferences, special 

programs and offers should 

be designed and 

implemented to cater to the 

needs of each group. This 

will facilitate the exchange 

of knowledge and 

experiences among the 

diverse workforce, leading to 

a more productive and 

successful organization. 

Benefits: The wide range of 

different skills that each of 

these generations possesses 

has a positive impact on the 

company's performance. 

Thus, reports say that 

companies with a 

multigenerational workforce 

are more successful 

(LinkedIn Global Talent 

Trends, 2020, p.66). 

 

Evaluation of 

employee experience 

Development of employer 

branding, and recruitment of 

new professions such as 

employee experience 

managers. Keeping track of 

the employee's experience 

before he starts work, while 

he is an employee, and when 

he leaves the company. 

Benefits: Higher talent 

retention, higher 

productivity, better image 

on the market, savings in 

fees and benefits, and 

employee training.  

(Hatfield , 2022). 

Requirements for 

reskilling (Siemon   & 

Kedziora, 2023) and 

upskilling in terms of 

digital skills 

It is important to provide 

training for HR employees, 

particularly in the field of 

data analytics and new 

technologies. Additionally, it 

is beneficial to establish 

practices that identify gaps in 

the digital skills of 

employees and develop 

programs to address those 

gaps. 

Benefits: Developed digital 

skills, established digital 

culture, enabled digital 

transformation, increased 

company performance and 

competitive advantage. 
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Changes caused by 

technologies and new 

ways of working 

 

They require a clear change 

management strategy. That 

strategy implies practices 

such as communication 

where feedback from 

managers is provided, 

greater autonomy in work, 

cross-functional teams, 

practices and developments 

that encourage proactivity 

and vitality, and involvement 

in decision-making 

(Tummers, 2015, p.629).  

The proactivity and vitality 

of employees increase. 

Proactivity is the ability to 

anticipate future events and 

undertake activities and 

vitality as energy and life 

are necessary for the 

successful digital 

transformation of a 

company. 

Specificity in talent 

requirements 

It requires a talent 

management strategy that 

includes defined practices 

for finding and generating 

potential talent, attracting 

and recruiting, interviewing 

and processing, reference 

checking, and hiring 

(Hennigan & Bottorff,  

2022). 

The impact of effective 

talent management is 

reflected in increased talent 

engagement, which, in turn, 

improves organizational 

performance and attracts top 

talent (Hongal & Kinange, 

2020).  

 

People analytics 

It requires the centralization 

of analytics, an analytical 

team, knowledge of 

possibilities, advantages, and 

disadvantages as well as 

solutions for ethical issues of 

its use Karmańska, Anna, 

2020, p.31). 

Benefits: Assists in cost 

budgeting, recruiting and 

talent acquisition, learning 

measurement, workforce 

planning, knowledge and 

skills analysis, and 

employee retention. 

Gamification – using 

games in a non-game 

context 

The use of games in HR is 

noticeable in the processes of 

recruitment (Vardarlier,P., 

2021)   and selection 

(Landers & Sanchez,2022),  

onboarding (Heimburger, 

2020), training training 

(Obaid et al., 2020), and 

employee well-being 

(Ferguson , 2021). 

Benefits: Motivation and 

productivity of employees 

(Apostolopoulos,2019), 

higher possibility to attract, 

engage, motivate, and retain 

employees, especially 

talents, standing out from 

the competition., 

strengthening mental health 

and ensuring long-term 

engagement. reducing the 

time required for the 

evaluation process.  

Deficiency: High 
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implementation costs and 

expenses for creating your 

own games. Concerns about 

data how company store 

information during the 

selection process, given that 

third parties, such as 

recruitment platforms, may 

be involved.  Candidate's 

aversion to games can 

negatively affect candidates 

interview performance. 

Since games are also 

created by people who may 

have unconscious biases if 

not noticed in time, they 

become encoded biases. 

Source: Authors 

As it can be concluded from the table 1, changes in the market, whether caused 

by technologies, workforce requirements, or the company's need to increase the 

efficiency of the human resource management process, cause significant changes in 

HR practices. This is the reason why the training of HR employees is crucial for 

the effectiveness of implementing these changes. 

Regarding the changes that new technologies have brought to HRM, two are 

currently the most visible and relate to artificial intelligence and gamification. The 

following table shows the use cases of gamification in several companies and the 

benefits of their application. 

 
Table 2: Use cases of gamification and AI in HR 

Company Use case Effects 

 

 

 

Emirates 

Group 

102000 

employees 

They incorporate gamification 

in candidate evaluation and 

recruitment, utilize AI-

supported video interviews, 

and have a one-step 

assessment and interview 

solution for technical talent 

recruitment (Manal Al Soori, 

2022). 

The benefits for the organization are 

shorter recruitment and assessment 

times, from anywhere, at any time. 

Improved experience and flexibility 

for the candidate. In 2022, they 

employed 17,160 people (Emirates 

Group, 2022, p.66) in different 

positions, shortening the recruitment 

process by 350 days and saving 

recruitment costs by 400 thousand 

dollars (Manal Al Soori, 2022). 
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Vestas 

28000 

employees 

(Vestas , 

2022, p.44) 

They use assessments of 

technical positions based on 

"automated coding grade 

assessments", this type of 

assessment can also be done 

by non-technical recruiters 

(Hirevue,2023). The company 

also uses video interviews 

based on AI in the assessment 

for positions in administration 

and management. 

Optimization of the recruitment 

process, reduction of time and costs, 

improved candidate experience. 

Delta Air 

Line 

90 000 

employees 

(Delta Air 

Line, 2023) 

The company utilizes AI and 

game-based assessments to 

efficiently automate talent 

recruitment (Jennifer 

Carpenter, 2023) 

Consistency and fairness in 

employment, elimination of bias. 

Reduction of employment time. 

 

 

 

Unilever 

127000 

employees 

(Unilever, 

2022, p.2)  

In its hiring process, the 

company employs a game-

based assessment. After filling 

out the assessment profile, the 

candidate logs in to the 

company's platform to 

download 12 games that 

measure emissive, cognitive, 

and social intelligence. 

Additionally, the company 

uses digital video interviews, 

where the candidate records 

themselves in advance and 

sends the video to the 

company. The video is 

analyzed using AI to evaluate 

the candidate (Hirevue, 2023). 

Improved candidate experience 

through a game that is easy, 

accessible, and stress-free because 

the candidate is not aware of what it 

measures. After completion, he 

receives a reply and can give an 

evaluation of the whole process. 

Source: Author 

2.3. Disruptive technologies of Industry 4.0 and their application 

in HR processes 

In Industry 4.0, HR faces crucial challenges such as selecting appropriate 

technological tools, transforming the existing organizational culture, and managing 

the expectations of employees belonging to different generations (Sivathanu & 
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Pillai, 2018, p.2). In terms of technological tools, it is crucial to understand the 

potential of different technologies and predict their applications accurately.  

Therefore, the integration of AI in HRM offers unique benefits to companies. 

By embracing AI, companies can achieve greater productivity, cost reduction, and 

improved operational efficiency. In addition, AI can enhance customer engagement 

and loyalty, while also delivering cost-effectiveness and higher returns on 

investment. Through the use of AI, companies can strive for cost-effective service 

excellence (Malik et al., 2022, p. 1077),  becoming top performers in their 

competitive market by achieving high levels of customer satisfaction and 

productivity (Singh, S, et.al., 2023).   

Using virtual reality (VR) technology requires investment in equipment that 

enables its use. However, the costs of such equipment can be high, particularly if 

immersive VR is used, which requires a helmet. This makes it relatively 

inaccessible in terms of size and price. Apart from immersive VR, there are also 

desktop distributed and remote displays (Xu, & Xiao, 2020), each with its own 

advantages and disadvantages. Desktop VR is cheap and widely used, but the 

experience is not as immersive as other forms of VR. Distributed VR provides a 

better experience and can connect more participants from different locations, but it 

requires a high-speed private network. The remote system allows for remote 

control and uses 3D technology to create a simulation of the real world that is as 

realistic as possible, providing an experience that is comparable to that of the real 

world.  

 
Table 3: Use case some of emerging technologies and their benefits in HRM 

Disruptive 

technologies 

The use of Benefits 

 

 

 

 

 

 

VR/AR 

VR technology is used in the process of 

recruiting employees, especially for roles 

that are difficult to fill, where short videos 

made in VR can contribute to rapid 

recruitment (Lauren Dixon, 2017). In the 

process of employee selection where the 

candidate's knowledge and skills need to be 

assessed, especially if case studies are used, 

VR is very effective because it can assess 

the candidate's ability to make decisions in 

real situations (Heaslip, 2022), which 

certainly increases the chances of hiring the 

best candidate because it is possible to see 

how the candidate faces problems and how 

he cuts them. 

  

VR increases the 

efficiency of the 

company's human 

resources management, 

reduces costs, makes 

employees more 

satisfied, and all of this 

has direct positive 

consequences on the 

company's competitive 

position (Xu & 

Xiao,2020, p.1).  
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Introducing the employee to the 

organization, to gain experience of what it's 

like to work in a company (IKEA, 2018). 

This technology is very effective in 

industries whose products are more 

complex in terms of use and production 

method and require a deep understanding of 

these aspects of business. Thus, by using 

VR in onboarding, the Grundfos company 

provided its employees with an experience 

of understanding from product design to its 

practical use, and at the same time, it 

significantly eliminated the costs of 

onboarding in terms of travel costs for new 

employees from different locations to a 

couple of locations where factories are 

located (SynergyXR, 2022).   

In the process of training and development 

of employees, especially in industries 

where work is challenging in terms of 

training safety, such as e.g. training for 

transport fire situations, for which Deutsche 

Bahn uses VR technology 

(Wohlgenannt,2020, p.4).    

 

 

 

 

 

 

AI/ML 

In workforce planning, it is crucial to use 

AI for predictive analysis of employee 

behavior and to assess their intention to 

quit. 

AI in recruitment and selection through 

internal or external platforms. AI in 

recruitment plays a critical role in 

identifying talents either in the company or 

in the external market through other 

companies' platforms. An example of an 

internal platform is Schneider Electric's 

Open Talent Market, which provides 

recruitment and development of internal 

talent through access to specially designed 

training and retraining offers Schneider 

Electric, 2022, p.218).   

An external AI-powered recruitment 

platform, Perfect Match by Joberty, 

connects IT employers and employees 

(Joberty, 2023). 

Improving employee 

retention rates is 

essential, and it can be 

achieved by responding 

promptly to any signs of 

employee dissatisfaction, 

identifying the root cause 

of the issue, and working 

collaboratively to resolve 

it. 

Efficient recruitment 

processes that minimize 

costs and time can be 

implemented by 

enhancing the 

recruitment channels and 

mechanisms. 

Reducing the learning 

time of new employees 

can be accomplished by 
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In onboarding, platforms that replace 

buddies, introduce the employee to work, 

processes, and culture, connecting them 

with mentors and colleagues (Liscio Apps, 

LLC, 2022).  

In the training and development of 

employees, AI is increasingly being used 

through various systems and platforms for 

assessing the required skills and offering 

training for further upskilling or reskilling. 

(Flex, 2022, p.53). In addition, the 

application of a robot instructor who, using 

a visual scanning system, observes the daily 

learning status and can calculate the 

average value of employee attention, based 

on which he prepares different training 

programs through data analysis and 

simulation (Kambur & Akar, 2021, p.174).    

The application of artificial intelligence in 

the compensation and reward system-

enabled neural networks reduces biases in 

decision-making and in measuring 

employee performance through the ability 

to recognize relationships in large data sets 

that enable a more objective assessment of 

performance (Tewari,& Pant, 2020,p.2), 

providing continuous information to 

employees about their performance 

evaluation (Kambur & Akar, 2021, p.176). 

In the engagement and motivation of 

employees, the use of AI through the daily 

monitoring of the feelings and level of 

stress and the prediction of toxic behaviors 

that lead to such climate (Sari et.al.,  2020, 

p.185). 

providing easy access to 

mentors and colleagues 

with similar interests, 

regardless of their 

location. 

Increasing employee 

satisfaction and 

engagement can be 

achieved by 

implementing a fair 

reward system and 

objective performance 

evaluations. 

Utilizing robot 

instructors can boost the 

quality, speed, and 

coverage of learning, 

leading to a more 

productive workforce. 

Ultimately, these 

strategies can lead to 

greater employee 

satisfaction, lower stress 

levels, and a reduction in 

employee turnover, 

which can positively 

impact the company's 

bottom line. 

 

 

Cloud  

It can be used to integrate the human 

resource management information system 

and the cloud, where the biggest challenge 

is to ensure data security. Cloud-based 

HRIS includes employee self-services, 

personal information management, benefits, 

salary information, and leaves (Abdullah, et 

al., 2020).  

Flexible management of 

human resources, easier 

decision-making, 

reduction of costs in the 

company, reducing costs 

in HR, increasing 

company productivity 

(Vasiljeva, et al., p.445). 
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IoT 

Companies that people analytics are using 

the internet of things  (IoT) to acquire, 

engage, and retain talent (Gaur, 2019). 

In the process of recruiting candidates, it is 

possible to monitor their behavior through 

wearable devices while the candidate is in a 

virtual environment that allows him to 

experience the job in a realistic way. IoT 

and AI in the selection process eliminate 

recruiter biases (Nallakaruppan & Senthil 

(2018).   

IoT technology can be leveraged to 

personalize employee training by collecting 

data through sensors to evaluate the 

performance of employees. Another use 

case of IoT is the improvement of employee 

physical health through wearable devices 

that collect data for analysis and creation of 

health programs. 

IoT can also enhance employee 

productivity by measuring their behavioral 

performance. For instance, by using a 

badge worn by an employee, sensors can 

identify the employee's location (which is 

crucial in the logistics industry) and 

measure stress levels via heart rate or voice 

pitch. Sociometric badges can provide 

information about the ergonomics of the 

workplace, the most efficient forms of 

work, and team structure, all of which can 

ensure greater productivity for employees. 

Deloitte is an example of a company that 

has used this approach successfully (Bersin, 

& Monahan, 2016).  

 The use of IoT has 

increased employee 

productivity, 

engagement, and well-

being (Gaur, 2019, p.38).  

The more efficient the 

recruitment, the less the 

new employee leaves 

and, therefore, the lower 

the employment costs 

(Anand,  & Anand, 2021, 

p.799).    

It provides HR data that 

significantly improves 

decision-making. 

Source: Authors 

As can be seen from the previous table, the main benefits of using these 

technologies appear in the form of: 

 positive impact on operational performance (improved decision-making, fairer 

reward system, objective evaluations of employee performance, increased HR 

efficiency, greater customer satisfaction, better competitive position of the 

company on the market), 
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 positive impact on financial performance (cost-effectiveness and higher returns 

on investment), 

 positive impact on employee performance (productivity, engagement, 

satisfaction, reduction in turnover, and retention. 

3. Methodology 

The methodology used in this research paper involved the use of a questionnaire, 

which was sent to the addresses of 25 large and medium-sized  companies in the 

Republic of Serbia. The selection of these companies was based on the assumption 

that they use at least one of the technologies related to HR. The response rate to the 

questionnaire was 44%, with 11 companies responding to the questionnaire via 

Google Forms. This response rate was expected since the use of these technologies 

in HR is still in the early stages and is primarily used by larger companies. The 

collected data was analyzed using statistical data processing methods with the help 

of SPSS 23 software. The main objective of the research was to understand the HR 

practices and the use of technologies in current business conditions of companies in 

Industry 4.0. The research aimed to determine the respondents' opinions1 on the use 

of these technologies, including their impact on the operational and financial 

performance of the company, as well as the performance of employees. The study 

started with the following hypotheses:  

H1: AL/ML has a positive impact on employee performance and company 

performance (operational and financial).  

H2: VR/AR has a positive impact on employee performance and company 

performance (operational and financial).  

H3: IoT has a positive impact on employee performance and company 

performance (operational and financial).  

H4: Cloud computing has a positive impact on employee performance and 

company performance (operational and financial). 

                                                            
1 Example of a question asked in a survey: Please indicate your level of agreement or disagreement 

with the following statements on a scale of 1 to 5, where  "1" means "Strongly Disagree" and "5" 

means "Strongly Agree"  

Statement 1:“The use of AL/ML in HR on operational performance (improved decision-making, 

fairer reward system, objective evaluations of employee performance, increased HR efficiency, 

greater customer satisfaction, and better competitive position in the market) has a  positive impact.”  

Statement 2:”The use of AL/ML in HR  on financial performance (profitability and higher return on 

investment) has a  positive impact”. 

Statement 3:”The use of  AL/ML in HR on employee performance (productivity, engagement, 

satisfaction, turnover reduction, and retention) has a  positive impact”. 

The same question was asked about the impact of other technologies (VR/AR, Cloud, and IoT) on 

operational, financial, and employee performance. 
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4. Analysis of results and discussion 

In this survey, 73% of the respondents were large companies, while 27% were 

medium-sized companies. Additionally, 90% of the participating companies were 

based overseas and had a well-defined digital transformation strategy. The 

respondents were primarily from the automotive, electronics, services, trade, and 

aviation industries. 

 
Graph 1:  Companies by industry 

 

Source: Authors 

Graph 2:  Application of disruptive tehnologies in HR 

 

Source: Authors 
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According to this paper, 36% of companies are not utilizing any Industry 4.0 

technologies in their HR processes. However, the majority of companies are 

leveraging artificial intelligence, cloud computing, virtual reality, big data, and the 

IoT for various HR activities such as recruitment, learning and development, 

performance management, reward systems, and attrition risk analysis, as well as 

cloud-based HRIS systems, chatbots for operational activities, workforce planning 

software, and employee connectivity applications for problem-solving purposes. 

The Questionnaire not only covered questions regarding technologies, but also 

asked aboutincluded the changes in the HR function and HR practices, which were 

defined in the previous chapters. Graph 3. shows that the companies under research 

have implemented strategies that are crucial for the success of digital 

transformation. 

Graph 3: Application of  HRM strategies for success in digital transformation 

 

Source: Authors 

Based on Graph 3, the companies mentioned are emphasizing the development 

of internal talents and the attraction of external talents from the job market through 

employer branding. The chart suggests that these companies give considerable 

importance to change management and effectively utilizing a multigenerational 

workforce. As per the chart, 54% of the companies have an agile organization. 

In the theoretical part of this paper, it was pointed out that changes also occur 

in HR practice. Graph 4 shows those changes. 

Based on the study, the leading HR practices in the examined companies are 

hybrid work, employee experience management, upskilling and reskilling, and 
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collaboration with various stakeholders to enhance the digital skills of employees. 

In terms of people analytics, 90% of the companies stated that they use it at a 

descriptive level.  

We compared their responses to this question and the question of  technologies 

which they use in HR, and only one company mentioned that it has implemented 

analytics and AI. This suggests that in that particular company, analytics can be 

more than just descriptive and can also be predictive and prescriptive (Margherita, 

2020, p.3). Descriptive analytics shows relationships based on current and 

historical patterns and its focus is on process improvement Descriptive analytics is 

based on HRM metrics that measure the effectiveness and efficiency of human 

resource management. Predictive analytics, including several statistical techniques 

such as modeling and data mining, uses current and historical data to predict future 

outcomes. Prescriptive analytics uses simulation and optimization algorithms to 

predict outcomes and provide decision options, showing alternative impacts. 

Graph 4: Application of HR practices for success in digital transformation 

 

Source: Authors 

None of the companies use Gamification in any form. They cited the following 

reasons:  

 The complexity of implementation and lack of organizational readiness, 

competencies, etc. (9%), 

 There are no clear effects of the application (36%), 

 We don't need it (36%), 

 Other reasons (19%). 
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It is evident from the respondents answers that training HR employees 

regarding the possibility of using gamification and other Industry 4.0 technologies 

is very much needed. Also, raising digital skills is an area in which significant 

progress can be made. Interestingly, none of these companies indicated High 

implementation costs as a reason for not using gamification. 

When it comes to digital skills training, the average training times are shown in 

Table 4. 

Table 4: Average upskilling time 

 N Mean Std. Deviation 

Number of training hours per 

employee per year 11 34.00 23.580 

Number of hours of digital skills 

training per employee per year 11 9.18 8.693 

Number of training hours of digital 

skills per HR employee per year 11 5.09 6.236 

Valid N (listwise) 11   

Source: Authors 

As can be seen from the data presented, the least training for digital skills in 

these companies is intended for employees in the HR function. Expectations are, 

however, that this will change quickly and that the digitization of HR is inevitable, 

as well as among other processes in the company. 

When it comes to the impact of the use of these technologies in HR, on 

company performance and employee performance, the results show the following: 

Table 5: Impact of disruptive tehnologies  in HR on performance 

 N Mean Std. Deviation 

 Impact of AI/ML in HR on 

operational performance 11 3.91 .944 

 Impact of AI/ML in HR on 

financial performance 11 4.00 1.095 

 Impact of AI/ML in HR on 

employee performance 11 3.91 1.044 

 Impact of VR/AR in HR on 

operational performance 11 3.55 1.128 

 Impact of VR/AR in HR on 

financial performance 11 3.27 .905 
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 Impact of  VR/AR in HR on 

employee performance 11 3.82 1.168 

 Impact of IoT in HR on operational 

performance 11 3.36 .924 

 Impact of IoT in HR on financial 

performance 11 3.36 .809 

 Impact of IoT in HR on employee 

performance 11 3.64 .924 

 Impact of cloud in HR on 

operational performance 11 3.45 .820 

 Impact of cloud  in HR on financial 

performance 11 3.64 1.027 

 Impact of cloud in HR on 

employee performance 11 3.64 .924 

Valid N (listwise) 11   

Source: Authors 

Based on the research, the implementation of AL/ML (with a mean score of 

3.94) has the highest positive impact on performance, followed by Cloud 

computing (with a mean score of 3.57), and then VR/AR (with a mean score of 

3.54). The maximum positive impact of IoT in HR on performance is observed 

(with a mean score of 3.45). 

When categorizing the responses into three groups of influence, namely 

negative, neutral, and positive, it was found that for the impact to be evaluated as 

positive, the average score (mean) should be above 3.5 (Van, et.al.,2022, p.6). 

Based on the obtained results, hypothesis H1 indicating that AL/ML has a positive 

impact on employee performance, as well as on the operational and financial 

performance of the company, was confirmed for all three performance components, 

while  for others are only partial confirmations: 

H2: VR/AR has a positive impact on employee performance and company 

operational performance 

H3: IoT has a positive impact on employee performance 

H4: Cloud computing has a positive impact on employee performance and 

financial performance of companies. 

For the first hypothesis, Spearman's coefficient shows strong correlations at the 

level of statistical significance for the variables of AL/ML influence on company 

and employee performance. 

 

 



Dreković et al. / Economic Themes, 61(4): 541-565                               559 

Table 6: Correlation between the impact on company performance and employee performance 

Source: Authors 

The correlation coefficient was calculated for the variables of the fully proven 

hypothesis (H1), while for the partially proved ones (H2, H3, H4), the coefficient 

of correlation was not considered. 

The analysis of the research results showed that the application of disruptive 

technologies of Industry 4.0 in HR processes is at the very beginning. Also, there is 

still little understanding of how emerging technologies enabled HRM can benefit 

employees, their professional results, and overall organizational success 

(Castellacci & Vinas-Bardolet, 2019). For this reason, it is necessary to start as 

soon as possible with the training of employees in HR to know the possibility of 

using these technologies. 

5. Conclusion  

The digital transformation of all processes, including HRM, is inevitable. 

According to previous research and experience, what is most necessary for 

companies is to define transformation strategies for each process and include all 

employees in HR. Knowing the possibilities of using Industry 4.0 technology in 

Correlations 

 

 Impact 

AI/ML in 

HR on 

operational 

performance 

 Impact 

AI/ML in 

HR on 

financial 

performance 

 Impact 

AI/ML in 

HR on 

employee 

performance 

Spearman's 

rho 

 Impact AI/ML in 

HR on operational 

performance 

Correlation 

Coefficient 
1.000 .841** .746** 

Sig. (2-tailed) . .001 .008 

N 11 11 11 

 Impact AI/ML in 

HR on financial 

performance 

Correlation 

Coefficient 
.841** 1.000 .748** 

Sig. (2-tailed) .001 . .008 

N 11 11 11 

 Impact AI/ML in 

HR on employee 

performance 

Correlation 

Coefficient 
.746** .748** 1.000 

Sig. (2-tailed) .008 .008 . 

N 11 11 11 

**. Correlation is significant at the 0.01 level (2-tailed). 
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HR goes hand in hand with strategy. The research paper highlights that even in 

international companies that have successfully implemented disruptive 

technologies in other processes, there is still a lack of training in understanding and 

utilizing the full potential of these technologies in the HRM process. Furthermore, 

the paper emphasizes the positive impact of technologies like AL/ML, VR/AR, 

Cloud, and IoT in HRM processes in global companies. However, the survey 

conducted in Serbia suggests a different opinion. According to the HR manager's 

response, only AL/ML positively impacts employee performance and company 

operational and financial performance. Other technologies impact positively only 

some of those performances (VR/AR in HR positively impacts operational and 

employee performance, IoT employee performance,  Cloud financial and employee 

performance). 

The recommendation for HRM would be to create a catalog of use cases for 

each technology based on previous research of successful companies. All 

employees from all HR processes should be included in its creation. This would 

provide a clear purpose for the use of these technologies and make implementation 

easier. By doing this, companies can tackle problems that are specific to their own 

operations and leverage these technologies to solve them effectively. When it 

comes to generating ideas for digitalizing HR, it's important to start with a bottom-

up approach. This means identifying use cases and the problems they can solve. 

Once these proposals are created, they should be sent to top management for 

review. The management team can then create a strategy for digitalizing HR based 

on business goals and transformations, using a top-down approach. This strategy 

should include KPIs to measure success. To manage the implementation of this 

strategy, it's recommended to entrust the job to the HR director, who can work 

closely with the digital transformation team or office. By doing this, the 

organization can achieve successful digitalization of HR while keeping track of 

progress through the defined KPIs. It is advisable to provide digital skills training 

and retraining to some of the HR team members. For instance, retraining them as 

data analysts with a combination of HR domain knowledge and technical expertise 

in analytics can significantly enhance the overall success of HR. 

Further research in this direction should focus on investigating the potential 

risks and negative impacts associated with these technologies in HR. Additionally, 

exploring the readiness factors required for these technologies' adoption would be 

valuable. Finally, promoting collaboration between HR experts and academics to 

conduct studies related to these topics would be beneficial. 
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HR PRAKSE KROZ OBJEKTIV NOVIH TEHNOLOGIJA I 

DIGITALNE TRANSFORMACIJE 

Apstrakt: Digitalna transformacija preduzeća zahteva primenu tehnologije 

Industrije 4.0 za optimizaciju i automatizaciju procesa u preduzeću, što 

rezultira u potpuno novom modelu poslovanja preduzeća. Taj model poslovanja 

osim upotrebe tehnologije zahteva i efikasno upravljanje ljudskim resursima 

(HRM). Odnos između HRM i primene tehnologije Industrije 4.0 u preduzeću je 

dvostruk. Tehnologije izazivaju nove HR operativne modele, a HR preko svojih 

strategija upravljanja organizacijom (upravljanje promenama, agilne 

organizacije, upravljanje talentima) i adekvatnih HR praksi utiče na 

obezbeđivanje radne snage spremne da ove distuptivne tehnologije 

implementiraju uspešno u svim procesima. U ovom radu je razmatrana  uloga 

HR-a u digitalnoj transformaciji, promene koje nastaju kako u funkciji HRM 

tako i u praksama. Prikazani su slučajevi upotrebe tehnologije Industrije 4.0 i 

njihovi benefiti. Takođe je razmatran uticaj HR praksi na operativne, 

finansijske i performanse zaposlenih, sa aspekta upotrebe disruptivnih 

tehnologija. Za ispitivanje ovog uticaja korišćen je kvantitativni metod 

istraživanja kroz Anketni upitnik na primeru 11 velikih i srednjih preduzeća u 

Republici Srbiji, a za analizu rezultata korišćene su statističke metode 

deskriptivne statistike i korelacione analize kroz SPSS 23 softver. Rezultati 

istraživanja pokazuju da upotreba veštačke inteligencije / mašinskog učenja 

(AI/ML) u HR procesima pozitivno utiče na sva tri nivoa performansi, kako na 

performanse zaposlenih,tako i na operativne i finansijske performanse. Ostale 

hipoteze su dokazane samo delimično. Istraživanje je pokazalo i nedostatak 

obuke zaposlenih u HR u vezi sa  mogućnostima upotrebe digitalnih tehnologija 

u HR procesima kao i nedostatak obuka za digitalne veštine ako se poredi HR 

sa drugim sektorima u preduzeću. Preporuka je da se što pre krene sa obukama 

HR menadžera u pogledu digitalizacije HRM. 

Ključne reči: HR, digitalna transformacija, VR/AR, AL/ML, cloud computing, 

IoT, analitika ljudi, gamifikacija. 
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