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Abstract: In modern society, the use of technology occurs constantly, and it is already 

impossible to imagine human life without it. The spread and implementation of artificial 

intelligence in social processes form a specific interaction between this technology and 

society. Achieving only positive results from using intelligent software and systems 

requires awareness and responsibility from people when interacting with smart machines. 

The managerial responsibility of the leader when using artificial intelligence is an important 

topic of modern management. 

The article examines the role of artificial intelligence in the fourth industrial revolution era 

and considers statistical forecasts regarding its future impact on various spheres of human 

activity. The author analyzed the features of leadership in modern conditions of technology 

development and substantiated the specific role of a leader who uses the functions of 

artificial intelligence in management activities. The author proposed a hierarchical scheme 

of interaction of the participants of the production process in the organization, which arises 

when using intelligent systems to achieve the set goals. 

The main result of the work is the development of a scheme that reveals the need for the 

formation of a structure in the interaction of the organizational system with the 

technological potential of artificial intelligence. Using the proposed scheme by 

practitioners-managers will make it possible to use the latest technological developments 

as efficiently and safely as possible.  
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1. INTRODUCTION 

The development of information and communication technologies and their 

implementation in all spheres of social life during the third digital revolution became the 

beginning of the fourth industrial revolution. The concept of the Industry 4.0 era is the 

maximum automation of production processes in the industry. An essential technology of 

the fourth industrial revolution is artificial intelligence. The use of artificial intelligence 

systems occurs in almost all processes at enterprises. The introduction of intelligent 
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software and systems ensures the economic development of various spheres of people's 

social activity. 

An essential role in using artificial intelligence tools in the organization belongs to the 

leader, who can influence the obtaining of beneficial results from using smart machines to 

achieve the set goals. Integrating intelligent systems into the various production 

processes of the enterprise and obtaining the necessary results of management activity 

requires excellent attention from the leader to the observance of social norms for the 

development of a team of followers. The specific direction of the proposed research in 

management science is the study of the theoretical foundations of observing the hierarchy 

of the main participants of the human-technology interaction: the leader as a 

representative of the organization and artificial intelligence as a technology for the 

organization's development. Understanding the relevant role of a leader who manages a 

socio-technical system (organization) to achieve set goals in the era of digitalization is an 

essential element in the formation of economically developed enterprises today. 

The role of persuasive leadership, especially appreciated by the so-called “Generation Z” 
can be strongly strengthened by the use, especially in written materials, of AI tools that 
are increasingly entering the area of industrial applications. This will be of great 
importance in the implementation of organizational (Bilan et al., 2022) and pro-ecological 
solutions such as new materials (Bajdur et al., 2016), wind turbines (Kasner et al., 2019) 
and renewable energy (Skowron et al. 2023), fire protection in transport (Radek and 
Dwornicka, 2020), or solutions in construction (Djokovic et al., 2022). Among the more 
typical issues related to Industry 4.0 (Pietraszek et al., 2020), these include maintaining 
quality assurance systems (Mazur, 2018), logistics and quality in heavy industry (Ulewicz 
et al., 2020), but also the social effects of automation (Kuzior, 2022). Possible solutions 
should be sought not only in the area of economic and social sciences, but also by 
implementing new, cheaper and less harmful material solutions (Ulewicz et al., 2013; 
Kuciel et al., 2019) as well as new technological (Radek et al., 2018) and analytical 
methods (Gadek-Moszczak and Zmudka, 2013; Mazur et al., 2021). 
The methodology employed in this research aims to investigate the nuanced interaction 

between human-leaders and artificial intelligence systems in organizational settings. The 

study seeks to provide insights into how leaders engage with artificial intelligence, the 

impact on decision-making processes, and the dynamics of collaboration between human 

and machine intelligence. A comprehensive analysis of existing scientific works devoted 

to leadership, artificial intelligence, and their interaction indicates that previous studies 

focused on the need for constant participation and control by the manager at all stages of 

the use of technology in the organization in order to comply with social norms during the 

integration of intelligent systems into production processes (Cao et al., 2021; Mogaji et 

al., 2021; Akyüz et al., 2021; Kuzior et al., 2023; Ingaldi and Ulewicz, 2020). An analysis 

of statistical data on the potential impact of artificial intelligence in different sectors was 

carried out to understand the importance of using artificial intelligence to increase 

productivity and optimize production processes in the organization. The author reviewed 

the key aspects and principles of leadership 4.0. In a schematic form, the hierarchy of the 

leader's interaction with artificial intelligence in the performance of the organization's tasks 

is presented. 

 

2. INDUSTRY 4.0 AND ARTIFICIAL INTELLIGENCE 

Industry, as a sphere of economic activity of society and the basis of industrialization of 

the economy, is characterized by a high technological level of material production, which 

has a decisive effect on the development of productive forces. The development of the 



SYSTEM SAFETY: HUMAN - TECHNICAL FACILITY - ENVIRONMENT - CzOTO  5(1), 2023                           68 

 

 

technological level of production processes is the cause of "industrial revolutions" (Lasi et 

al., 2014; Kuzior et al., 2019; Vasylieva et al., 2021; Ingaldi and Klimecka-Tatar, 2023; 

Mohamad et al., 2022). The First Industrial Revolution began in England in about 1750–

1760 and lasted between 1820 and 1840. The mechanization of production processes 

characterized it (Mohajan, 2019). The Second Industrial Revolution - 1860–1914 - was 

characterized by the use of electrical energy and the development of electrical 

communication technologies (Mohajan, 2020). The Third Industrial Revolution began in 

the 1950s and it continues at present. A feature of this period is the digitization of 

processes in organizations (Fitzsimmons, 1994). The era of the Fourth Industrial 

Revolution builds on the third, the digital revolution. It is characterized by a fusion of 

technologies that blurs the boundaries between the physical, digital, and biological 

spheres of people's lives (Xu et al., 2018). Industry 4.0 provides automation of processes 

in organizations. The development trends of Industry 4.0 affect the economic state of 

society and contribute to transformational changes in the interaction between people and 

technologies. Through Industry 4.0, intelligent systems would enable the replacement of 

human beings in specific tasks and ease the working environment (Erboz, 2017; Deja et 

al. 2023). 

A characteristic technology of Industry 4.0 is artificial intelligence, which, broadly, means 

implementing economical and timely production with the help of digitalization and 

intelligent machines. (Jan et al., 2022; Klimecka-Tatar and Ingaldi, 2022; Rusly et al., 

2021). The technological potential of artificial intelligence improves human capabilities by 

helping to solve complex problems, analyze large amounts of data, and make decisions 

in production processes, but does not replace workers. 

According to the statistical data of the international auditing and consulting corporation 

PricewaterhouseCoopers (PwC) (2020), forecasts were made regarding the future impact 

of artificial intelligence on various areas of human activity. (Table 1). Potential scores 

range from 1-5, with 5 indicating the highest potential impact due to artificial  intelligence, 

and 1 being the lowest.  

 

Table 1 

The potential impact of artificial  intelligence in different sectors 

Sector/Subsector Potential artificial  

intelligence  

Consumption Impact 

Healthcare (Providers/Health Services, Pharma/Life 

Sciences, Insurance, Consumer Health) 

3.7 

Automotive (Aftermarket & Repair, Component suppliers 

Personal Mobility as a Service, OEM, Financing) 

3.7 

Financial Services 3.3 

Transportation and Logistics 3.2 

Technology, Communications and Entertainment 3.1 

Retail 3.0 

Energy 2.2 

Manufacturing 2.2 

Grand Total 3.1 

Source: PWC-Sizing the Price 

 



69 THE ROLE OF LEADERSHIP IN INDUSTRY 4.0 

 

 

The data presented in Table 1 indicate that artificial intelligence is predicted to become a 

source of transformations in the economic part of various spheres of human activity. The 

competitive advantages formed by using technology are powerful and create new 

conditions for achieving financial results in organizations (Kuzior et al., 2023). 

Implementing artificial intelligence in the manufacturing process opens up new 

opportunities for creating innovative products and services, which contributes to the 

development of organizations. Automation of tasks and processes using the technological 

potential of artificial intelligence allows for more efficient use of resources and increases 

the speed of task execution. Integrating artificial intelligence into various processes opens 

new markets and opportunities to empower organizations by identifying and exploiting 

niche segments. These factors define artificial intelligence as an essential tool for 

achieving financial success and stability in organizations where high-speed decision-

making and innovation are critical elements of competitiveness. 

1. Concept of leadership 4.0 

The concept of leadership 4.0 arises in the context of the fourth industrial revolution, 

characterized by integrating technologies such as artificial intelligence and other digital 

innovations and new approaches to management (Oberer et al., 2018). Technology 

interaction with social and ethical aspects is integral to holistic leadership, also reflected 

in the leadership 4.0 approach. Thus, the concept of holistic leadership influences the 

formation of leadership 4.0. According to the holistic approach, leadership intelligence 

includes the following types of intelligence (Gage, 2016) (table 2). 

 

Table 2 

Types of intelligence of a leader 

№ Intelligence Definition 

1 Emotional intelligence 

(Goleman, 2011) 

A leader with a high level of emotional intelligence can effectively 

recognize, understand, and manage his own emotions, as well as 

the emotions of other people; that is, effective communication and 

cooperation with team members is formed. 

2 Social intelligence 

(Northouse, 2021) 

A leader's ability to perceive and understand other people's 

needs, beliefs, and motivations. Social intelligence allows a leader 

to effectively interact with different team members, build 

relationships, and create a positive work environment. 

3 Cognitive intelligence 

(Boyatzis et al.,2012) 

It includes the mental abilities of a leader, such as logical thinking, 

problem-solving, and making quick and effective decisions. 

Cognitive intelligence is essential for understanding complex 

situations and leading a team through strategic planning and 

decision-making. 

4 Creative intelligence 

(Sternberg, 2002) 

Ability as a leader to generate new ideas, see opportunities, and 

develop innovative concepts. Creative intelligence helps the 

leader find new ways to achieve goals and develop the 

organization. 

5 Ethical intelligence 

(Alade et al.,2020) 

The ability of a leader to a higher level of ethical thinking, making 

ethically based decisions and taking into account moral aspects 

in their activities, as well as the ability to show empathy, 

understand ethical standards, and lead by them. 

Source: developed by the author based on (Goleman, 2011; Northouse, 2021; Boyatzis et al.,2012; 

Sternberg, 2002; Alade et al., 2020) 
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Therefore, the described types of intelligence can interact and reinforce each other, 

making the leader more effective in the manager role. Successful leaders often combine 

types of intelligence to achieve strategic goals and positively impact their team 

(Rutkauskas et al., 2013; Kuzior et al., 2022). Development and learning in management 

work as a leader of intelligence will contribute to successful management in today's fast-

changing and technologically oriented business environment, ensuring efficiency and 

supporting the development of its teams. Considering modern technological trends, such 

as artificial intelligence, digital transformation, and data analytics, leadership 4.0 requires 

flexibility, agility in management, and the use of advanced technologies to achieve 

strategic goals. 

2. Interaction between a modern leader and artificial intelligence 

The interaction between leadership 4.0 and artificial intelligence is determined by the need 

for leaders to adapt to new conditions and actively use technology to achieve strategic 

goals (Balahurovska, 2023). The shared use of intellectual resources, including artificial 

intelligence, facilitates the collective brain work of the team and the adoption of more 

deliberate decisions (Peifer et al., 2022). Leaders 4.0 can implement collaborative 

systems with artificial intelligence to increase the efficiency and innovation of the 

organization's activities. When using intelligent technologies, leaders need to understand 

that essential aspects of work require human intervention, such as creativity, interpersonal 

relationships, and solving complex situations. The interaction between the leader and 

artificial intelligence creates a new standard of leadership, where efficiency and innovation 

are considered through the prism of modern technologies and a deep understanding of 

the human factor. Diagram 1 proposes a hierarchy of interaction between the leader and 

intelligent technologies in the era of Industry 4.0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Hierarchy of interaction between the leader and artificial intelligence 
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setting the main goals and defining the overall strategy that will be implemented at all 

levels of the organization (Shvindina, 2017). 

All strategic decisions are subject to analysis and forecasting to provide the leader with 

information for informed decisions. Analytics and forecasting are critical in making 

strategic decisions, allowing us to consider objective data and trends. 

At the next level of the hierarchy are machine learning and optimization. Technologies are 

used to automate processes and improve problem-solving. Machine learning allows the 

system to improve, and optimization aims to achieve maximum efficiency. 

Automation represents the implementation of strategic decisions in practice. This level 

includes automatic execution of tasks and operations, which helps to improve productivity 

and reduce errors. 

The final stage is data collection and analytics, which process and analyze information 

that provides the leader with the necessary information for further strategic decisions and 

planning. 

The proposed interaction hierarchy shows how the strategic decisions of the leader form 

the basis for the implementation of technologies and processes at different levels of the 

organization. The leader not only determines strategic orientations but also acts as a 

catalyst for introducing technologies and processes that provide the organization with 

stability and high efficiency in conditions of constant change (Moldenhauer, et al., 2018). 

The scheme reflects the leadership's contribution to strategic management and its role in 

implementing technological innovations, which makes the organization flexible and ready 

for the challenges of the modern business environment. 

 

DISCUSSION 

The article presents an analysis of the current state of the use of artificial intelligence in 

the business environment and identifies key challenges. Discussing the interaction 

hierarchy of Leader 4.0 and artificial intelligence is a crucial aspect of the research, as it 

identifies how people and technology can collaborate and complement each other in 

management processes. From an ethical point of view, the leader is responsible for the 

social and human aspects of decision-making, including those related to artificial 

intelligence. Integrating ethical principles into AI algorithms and regularly updating 

standards can ensure high accountability. Solving ethical issues and moral dilemmas 

should remain within the leader's competence. The leader defines the ethical standards 

and responsibilities attached to the AI algorithms, but the resolution of ethical cases 

always requires human intuition and judgment. 

 

CONCLUSIONS 

Leadership plays a crucial role in implementing and successfully using artificial 

intelligence in organizations. The leader must show a strategic approach and be able to 

adapt the team to new technological realities. The author describes the leadership 

qualities necessary for the successful use of artificial intelligence, such as the 

development of various types of intelligence and the ability to interact with technologies. 

The study analyzed the importance of creating an effective tandem between leaders and 

artificial intelligence. A leader must skillfully integrate technology into work processes and 

effectively manage a team in a fundamentally new context of the modern world. 

The described hierarchy of the 4.0 leader and artificial intelligence interaction involves 

joint work, where each participant contributes their unique competencies. The leader acts 
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as the leading actor, coordinating the work of intelligent systems. It is the leader 4.0 who 

distributes tasks between himself and artificial intelligence according to their strengths. 

Artificial intelligence can be engaged to solve analytical tasks while the leader 

concentrates on strategic decisions. The leader is responsible for the ethical aspect of 

decision-making, while artificial intelligence can be included in the control of compliance 

with ethical standards and safety. Thus, the interaction hierarchy creates a favorable 

platform for the synergy of human leadership and the intellectual potential of artificial 

intelligence in modern management. 
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