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CHAPTER I - Introduction 

In the rapidly evolving landscape of the contemporary, industrialised business world, the 

interconnected dynamics of HR, leadership styles, digital transformation, and operational 

performance have become pivotal factors in determining an organisation's success 

(Tortotella et al., 2023). Leadership styles reflect leadership philosophies and practices. 

Moreover, employees’ perceptions play a crucial role in steering a company through the 

complexities of the digital era (Berman et al., 2020). Digitalisation and digital 

transformation, on the other hand, refer to the strategic integration of technology to 

reshape business processes, enhance efficiency, and drive innovation (Zhong et al., 2017). 

In order to maintain competitiveness in the digital era, companies shall improve their 

operational performance via Industry 4.0 (I4.0) (Liao et al., 2017; Culot et al., 2020). 

Through three research papers, my dissertation explores the intricate relationship between 

human resources issues and I4.0, leadership styles, digital transformation, and their direct 

and indirect impacts on operational performance. 

 

I.1. Research goals and practical relevance of the research 

I have personal and professional goals with this research. 

The goal of the research outlined in the three chapters appears to be multifaceted, 

aiming to explore and comprehend the interplay between artificial intelligence (AI) and 

HR from the perspectives of the youth (Generations Y and Z); moreover, the connection 

between digital transformation, leadership styles, and operational performance, 

particularly within the context of Hungarian manufacturing companies (SMEs). The most 

significant added value of my dissertation is its holistic perspective and multidisciplinary 

approach. The study examines generational differences, attitudes towards digitalisation, 

digital skills, leadership styles and their interactions in the context of companies' 

operational performance. 

My personal objective of my doctoral dissertation is to ascertain the opinions from 

a variety of viewpoints on the subject of digitalisation. As an HR consultant and digital 

tool user (current employee), my curiosity towards the conquest of globalisation and 

digitalisation stems from a professional and an everyday private life perspective. Over 

the years, I have developed a keen interest in the psychological aspects of economics and 

aspire to gain a more profound comprehension of the advantages and disadvantages 

associated with this subject matter. Accordingly, the objective is to examine and 
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comprehend the opinions, attitudes, and perceptions of young economists from 

Generations Y and Z concerning AI. This encompasses their confidence, motivation, 

interest in AI, and perspectives on AI’s impact on various aspects of work, including the 

relationship between AI and human resources and the balance between soft and hard 

skills. The objective is to provide insights that can assist organisations in aligning their 

AI strategies with the expectations and attitudes of the younger workforce, thereby 

ensuring enhanced engagement and preparedness for current and future challenges.  

I have adopted a top-down approach after conducting a thorough analysis of this 

topic from a bottom-up perspective. This decision is based on my strong interest in 

pursuing further education or taking on a leadership role in a familiar environment. As 

mentioned earlier, the decision served as the foundation for my ongoing research. 

As an ambitious economist, my professional objective is to examine the impact of 

diverse leadership styles on the digital transformation process within Hungarian 

manufacturing companies. This entails investigating how leadership approaches focusing 

on performance, relationships, goals, and implementation influence the efficacy of digital 

transformation strategies and activities. The aim is to identify effective leadership 

practices that can enhance digital transformation outcomes, assisting organisations in 

navigating and implementing digital changes in a more effective manner. Furthermore, it 

would be advantageous to conduct an investigation into how digital transformation acts 

as a mediator in the connection between leadership styles and improvements in 

operational performance. This necessitates an understanding of the manner in which 

leadership exerts an influence on operational outcomes through the implementation of 

digital transformation initiatives. The objective is to comprehensively understand the 

factors that contribute to successful operational performance improvements in a 

digitalised environment. This will provide leaders with a strategic framework to optimise 

digital and operational performance. 

The principal objective of the research is to contribute to the corpus of knowledge 

on the role of digital transformation in organisations of SMEs, with a particular focus on 

the manner in which it interacts with leadership styles and affects operational 

performance. The research aims to provide practical guidance for organisations striving 

to exploit the benefits of digital transformation while effectively managing human 

resources and leadership skills. 

This comprehensive research approach seeks to provide practical solutions for 

organisations pursuing success in an increasingly digital and AI-driven world. 
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The research presented in the three chapters (Chapter II., III., IV.) offers valuable 

insights that have significant practical implications for a range of industries, particularly 

manufacturing companies engaged in digital transformation. The findings of each paper 

could be applied in practice. 

I introduce my research approach through my papers. The articles are the 

followings: 

Dióssy, K. (2024). Y és Z generációs fiatal közgazdászok vélekedése a 

mesterséges intelligenciáról, Köz-Gazdaság – Review of Economic Theory and Policy, 

19(1), 114-131. https://doi.org/10.14267/RETP2024.01.08 

 

Dióssy, K., Losonci, D. I., & Városiné Demeter, K. (2023). Vezetési stílusok 

hatása a digitális transzformációra, Vezetéstudomány / Budapest Management Review, 

54(10), 2–14. https://doi.org/10.14267/VEZTUD.2023.10.01 

 

Dióssy, K., Losonci, D. I., Aranyossy, M., & Városiné Demeter, K. (2025). The 

role of leadership in digital transformation – a paradox way to improve operational 

performance, Journal of Manufacturing Technology Management, 36(9), 88-113. 

https://doi.org/10.1108/JMTM-07-2024-0386  

 

Organisations can tailor their talent acquisition and recruitment campaigns by 

understanding the confidence, motivation, and interest of Generation Y and Z economists 

in connection to AI with the expectations and aspirations of younger professionals, 

ensuring a more engaged and motivated workforce. By understanding which areas of AI 

young economists view as most impactful, companies can prioritise the integration of AI 

in those areas. The multidisciplinary perspective of these professionals can provide a 

comprehensive range of perspectives on the ideal approach to digital transportation. Their 

education has instilled in them a holistic approach, and their openness to new technologies 

and technological experience sets them apart. Notably, the younger generations exhibit 

an innovative approach to digital tools. This could guide investment decisions and focus 

on AI applications more likely to be accepted and utilised effectively by the future 

workforce. Insights into the perceived importance of soft and hard skills in the AI-driven 

workplace can help organisations develop and enhance both technical and interpersonal 

skills, preparing their employees for the future of work.  

https://doi.org/10.14267/RETP2024.01.08
https://doi.org/10.14267/VEZTUD.2023.10.01
https://doi.org/10.1108/JMTM-07-2024-0386
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Companies can also use the findings to design management development 

programs that emphasise the leadership styles most conducive to successful digital 

transformation. This could include management training that proves more effective in 

driving digital initiatives. Understanding how different leadership styles affect digital 

transformation can also help companies refine their digital strategies, ensuring that 

management teams are equipped to lead successful digital transformations. This could 

lead to more efficient production processes, reduced downtime, and improved 

productivity. Consulting firms can use the research to advise clients on best practices for 

digital transformation tailored to their leadership styles and organisational culture. By 

understanding how digital transformation mediates the relationship between leadership 

and operational performance, companies can optimise their leadership practices and 

digital strategies to achieve better operational outcomes. This includes enhancing 

productivity, reducing costs, and improving product or service quality. 

The practical implications for leaders concerning the management and 

acceleration of innovative manufacturing applications, digital transformation initiatives, 

and Industry 4.0 adoption are also discussed. Leaders can use the results to shape their 

company’s digital strategy, ensuring that it aligns with the workforce’s expectations and 

the prospective domains where AI can benefit most. They can then adapt or modify their 

management approaches to endorse digitalisation efforts, leading to smoother transitions 

and more effective implementation of new technologies. Leaders can be trained to 

recognise the critical role that digital transformation plays in operational success, 

adjusting their leadership styles to support digital initiatives that lead to measurable 

performance improvements. It is incumbent upon leaders to develop a more profound 

comprehension of their employees' attitudes towards digitalisation. This enhanced 

understanding will empower managers to formulate personalised digital strategies. 

Overall, the research provides practical insights that industries can use to enhance 

their digital transformation efforts, optimise the development of leadership styles, and 

better align their workforce strategies with the expectations of younger generations. These 

findings offer a roadmap for companies seeking to stay competitive in an increasingly 

digital marketplace, ensuring they can attract top talent, effectively manage change, and 

achieve operational performance excellence. 

 

 



 
12 

I.2. Main concepts 

The centre of my research is the interaction of digital- and human factors in an 

organisation. I study this phenomenon from the perspectives of both the employees and 

the management at the microeconomic level. 

This chapter sets forth the principal concept that underlies my doctoral 

dissertation. Furthermore, the papers employ a variety of perspectives. My initial research 

question was whether the digital solution was an inevitable outcome. In order to respond 

to this question at the microeconomic level, my research commenced with a bottom-up 

approach, focusing on the employees’ perspective. Having gained insight into their 

perceptions and positive attitudes, I adopted a top-down approach, gathering information 

from SMEs’ top management. 

The bottom-up approach was employed to study the opinions of young 

generations about AI and robotics and ascertain their potential impact on the future 

workforce and HR practices. This will probably entail the implementation of grassroots 

or foundational strategies, whereby digital solutions will emerge from the lower levels of 

an organisation driven by individuals. The approach emphasises organic growth and 

innovation from the employees themselves. 

The top-down approach is typified by strategic decisions that originate from 

higher levels of an organisational structure. This study examines the role of leadership 

styles in driving digital transformation within Hungarian SMEs and investigates how 

leadership styles influence operational performance improvements through digital 

transformation. 

The central concept connects these two approaches, suggesting that the 

inevitability of digital solutions may depend on how the digital and human factors interact 

and complement each other within an economic or organisational context. The interplay 

between the bottom-up and top-down methods may determine the effectiveness and 

acceptance of digital transformation efforts and company competitiveness through 

operational performance. 

Figure 1 demonstrates the point of view and main concept of my research.  
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Figure 1: The main concept of the research 

 
Source: Author’s work, 2024 

 

I.3. Research gaps and research questions 

The younger generations are born into the digital age (Tari, 2010; 2011) and are, 

therefore, best placed to understand the relationship between human and digital factors 

(Menezes & Malhotra, 2022), as they will be the leaders of the future (Yılmaz et al., 

2024). The most significant areas of impact, encompassing both soft and hard skills that 

can be cultivated (Bencsik et al., 2016), as well as the interconnection between AI and 

HR (Zhong et al., 2017; Semeraro et al., 2023), serve as pivotal points for managerial 

guidance in investment and development decisions (Frank et al., 2019). Subsequently, I 

examine the role of top management in digital transformation, investigating the impact of 

leadership styles on this process and the skill sets that can facilitate more effective 

outcomes. Nevertheless, the most crucial inquiries pertain to the manner in which the 

results can be expressed in terms of competitiveness, the leadership style that 

manufacturing companies should adopt, and the manner in which the results can be 

enhanced through digital transformation. 

Manufacturing in Hungary is one of the most significantly impacted sectors by the 

advent of digitalisation (Központi Statisztikai Hivatal, 2021). My comprehensive 

understanding of both soft and hard skills and the relationship between AI and HR 

(Bencsik et al., 2016) enables me to elucidate the significance of digital transformation 

and leadership (Inversini, 2025) and their impact on SMEs’ operational performance 

(Tortorella et al., 2023). 

Microeconomic

top-down 
approach

Microeconomic

bottom-up 
approach

Is the 
digital 

solution 
inevitable?
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Different leadership styles adopt distinct approaches to digital transformation and 

operational performance, assigning varying ratings to specific leadership styles 

(Tortorella et al., 2023). It can also be argued that the combination of relationship-

oriented (e.g., recognition, setting an example, support, development, motivation, 

employee well-being) and task-oriented (e.g., scheduling obligations, monitoring, 

control, short-term planning, goal-oriented, accurate communication) leadership styles 

are the most convenient option in case of digital transformation as both have a 

predominantly positive effect, although the focuses of the effects are different and 

literature is not explicit in terms of results (Tortorella et al., 2018; 2019; 2023; Mikkelson 

et al., 2019). It is also uncertain how strong the effect is on digital transformation and 

whether leadership styles directly affect operational performance. Some literature 

mentions that leadership which supports technology and changes correlates to higher 

financial performance (Berman et al., 2020; Dubey et al., 2020); on the other hand, 

according to others, leadership has an indirect effect on organisational performance in the 

digital transformation context (Wu et al., 2021). 

Whilst there has been some research into the effectiveness of task-oriented and 

relationship-oriented leadership styles separately (Tortorella et al., 2018; 2019; 2023; 

Mikkelson et al., 2019), there has been little research into their integrated application 

(Tortorella et al., 2023). It is possible that leaders will be able to apply different styles at 

different stages of digital transformation, but it is not yet clear what combinations work 

best. It is also unclear how each leadership style specifically affects innovation and 

employee engagement during digital transformation (Henkel et al., 2019). The human 

challenges of digital transformation (Semeraro et al., 2023), such as technological 

resistance, employee training and adaptation (Chardonnens, 2025), have not yet received 

sufficient attention in the study of leadership style effectiveness. Digital tools, such as AI, 

robotics and automated systems, play an important role in digital transformation (Chu & 

Kurup, 2025). However, the operational performance outcomes (Akçay Kasapoğlu, 2018) 

and successful adaption depend on how well they can align human leadership with 

technological tools (Lemaignan et al., 2017). The paucity of research in this area, 

particularly concerning the optimal integration of technology systems and human 

resources in the light of operational performance (González-Mohíno et al., 2024), is a 

glaring lacuna in the extant literature. The challenge for future leaders will be to find the 

right balance between leveraging digital tools and maintaining human-centred leadership 

in a rapidly evolving technological environment. 
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Figure 2 outlines the research hypotheses and research questions in every research 

paper and the progression of research through three interconnected chapters. Each is 

represented by distinct papers focusing on varying aspects of digital transformation, 

leadership styles, and their influence on operational performance improvements. Given 

that the dissertation comprises three research papers, the hypotheses are divided into three 

chapters in accordance with the nature of the paper-based dissertation. 

 

Figure 2: Research hypotheses and research questions 

 
 

Source: Author’s work, 2024 

 

The initial research gap identified in the initial paper is the dearth of 

comprehensive knowledge regarding the opinions of young economists from Generations 

Y and Z on AI and the connection between AI and HR. The objective is to gain insight 

into the perception of AI among young economists, specifically those belonging to 

Generations Y and Z. The hypotheses are derived from the various topics addressed in 

the paper's main body. The confidence, motivation and interest of the younger generation 

in AI are not well understood in the digital environment, particularly in relation to how 

these factors influence their perception of AI's role in the workplace and society. 

Furthermore, there is a dearth of research exploring the specific and most crucial areas of 

AI application that these young economists are concerned about (Frank et al., 2019). 

Additionally, there is a need for investigation into the impact of AI on both soft and hard 

skills, as well as the broader implications for HR. The final areas of investigation are the 

Chapter II – 1st Paper Chapter III – 2nd Paper Chapter IV – 3rd Paper 
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perception of the relationship between AI and HR practices and the overall image of AI 

among young economists. 

The second research gap arises from the need to understand how different 

leadership styles influence digital transformation within Hungarian manufacturing SMEs 

(He et al., 2023; Imran et al., 2021). The relationship between leadership styles and digital 

transformation activities lacks depth, particularly concerning how leadership styles 

translate into successful digitalisation efforts. While digital transformation is a prominent 

and widely discussed topic in contemporary business and technology discourse (Weber 

et al., 2022; Tabernero et al., 2009; Mikkelson et al., 2019; Ardi et al., 2020). However, 

despite its prevalence, there remains a paucity of comprehensive understanding 

surrounding its underlying principles, particularly about the role of information, 

integration, and impact. The specific ways in which leadership styles (Fiedler, 1978) that 

emphasise either performance and colleague relations or goal setting and implementation 

impact the digital strategy and activities remain underexplored. 

The third research gap pertains to the nexus between digital transformation, 

leadership styles, and operational performance improvements. Although there is an 

acknowledgement that leadership is a pivotal factor in digital transformation (Weber et 

al., 2022), the mediating effects of digital transformation on the relationship between 

leadership styles and operational performance necessitate further investigation (Tortorella 

et al., 2023). This should take into account the direct or indirect relationship between 

leadership and operational performance, leadership and digital transformation, and digital 

transformation and operational performance (Berman et al., 2020; Dubey et al., 2020; He 

et al., 2023; Imran et al., 2021; Tortorella et al., 2023; Wu et al., 2021). The specific 

nuances of how digital transformation contributes to or enhances operational performance 

beyond the traditional scope of leadership influence represent a critical area that has not 

been fully addressed in existing literature, which is already complex. 

The outlined research gaps and questions emphasise a structured approach to 

investigating the intersection of digital transformation, leadership, and operational 

performance, starting with the perspectives of young economists on AI. This progression 

highlights the need for a deeper understanding of leadership styles' role in digital 

transformation and how these transformations mediate the impact of leadership on 

operational success. The scientific results have significantly added value to the existing 

body of knowledge, offering valuable insights for academic research and practical 

applications in the industry. 
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I.4. Research framework and outline 

In this chapter, I present the framework of the doctoral dissertation: the connection 

between human and digital factors and improvements in corporate operational 

performance. An examination of the viewpoints of young experts – on the relationship 

between human resources (HR), AI and robotics – is the starting point of this dissertation. 

A well-established model is presented in the subsequent analysis to examine the 

interrelationship between leadership styles and digital transformation. This is 

supplemented with a more comprehensive examination of leadership styles, digital 

transformation, and corporate operational performance. 

Figure 3 presents the research framework and the connections between the factors. 

 

Figure 3: Research model and connection of impact analysis between the factors 

 

 

Source: Author’s work, 2024 

 

 Production, distribution and communication methods are currently undergoing a 

significant transformation. The manufacturing processes are becoming increasingly 

flexible, productive, faster, and of higher quality (Gerbert et al., 2015). Since the advent 

of the steam engine, which signalled the beginning of the Industrial Age, humanity has 

been engaged in gradual mechanisation. However, the emergence of the Internet, mobile 
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mechatronics (Dirican, 2015). The integration of information technology (IT) systems 

across the entire value chain is optimising manufacturing processes (Nagy et al., 2018), 

replacing isolated manufacturing operations with fully automated, integrated production 

lines (Gerbert et al., 2015) and enabling e-business through advanced technologies such 

as the Internet of Things (IoT), 3D printing, cloud computing, artificial intelligence, and 

big data analytics (Frank et al., 2019). 

 Recent advancements in novel technologies have led to the automation of 

particular manufacturing processes that were previously conducted exclusively by human 

operators (Liao et al., 2017; Culot et al., 2020). Consequently, this transition has resulted 

in enhanced efficiency, superior quality, diminished waste, and heightened precision, 

reinforcing the mechanisation imperative. The attainment of efficient manufacturing is 

contingent upon the efficacious interaction between machinery and human operators 

(Semeraro et al., 2023). The utilisation of machinery facilitates the execution of specific 

technological processes, thereby rendering the efficient operation of such machinery a 

crucial aspect of the manufacturing process. The effective operation of a company is 

contingent upon the synergy between human work and machine operations (Dvorsky, 

2017). In the context of Industry 4.0, a collaborative relationship between humans and 

machines will emerge, facilitated by cognitive technologies in the industrial environment 

(Frank et al., 2024). Intelligent machines will be capable of performing tasks through the 

utilisation of speech recognition, computer vision, machine learning, and advanced 

synchronisation models. It is, therefore, essential to develop sophisticated learning 

models for machines, such as robots, in order to ensure that humans and machines 

develop mutually beneficial skills in all work settings (Lemaignan et al., 2017; Zhong et 

al., 2017). 

 It is of paramount importance to gain an understanding of the perception of this 

relationship from the perspective of Generation Z and Y, as this will significantly 

influence the potential for cooperation between human- and digital factors. This 

generation will constitute the future managerial class and form the opinion on acceptance 

of digitalisation (Al-Okaily et al., 2024). In the contemporary digital age, these 

generations are the first to have been born into a world where digital tools are ubiquitous, 

both in their private and professional lives. They possess a substantial corpus of 

knowledge regarding technology. It is they who will shape the future of digital 

transformation (Bencsik & Machova, 2016). The present study explores new sociological 

aspects of generational issues. 
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 By today, the main components of the organisation-wide digital transformation 

are widely recognised (Erboz, et al., 2022; Karippur & Balaramachandran, 2022). 

Namely, besides the technology (Gill & VanBoskirk, 2016; Heini & Heikki, 2015) a 

successful digital transformation also requires a digital strategy (Gill & VanBoskirk, 

2016; Matt et al., 2015), a significant change in the organisational structure and resources 

(Ivan et al., 2019; Karippur & Balaramachandran, 2022) and cultural adjustments (Gill & 

VanBoskirk, 2016; Ivan et al., 2019). A model was employed (see Figure 3) to study 

digital transformation in the context of organisational transformation and its pillars 

(Eirich et al., 2019). It has been demonstrated to be applicable and offer significant added 

value in today’s rapidly evolving global environment (Liu, 2020). 

To achieve a successful digital transformation based on empirical results, two 

elements are needed: a digital strategy and digital activities that facilitate the change 

process (Dióssy et al., 2023). The alignment of business strategy with the integration of 

digital technologies and the management of transformed operations is essential to ensure 

that the organisation’s efforts are coordinated, coherent, and effective in achieving its 

objectives (Matt et al., 2015). A less hierarchical organisational structure is recommended 

(Imran et al., 2021), and a stable financial background is required (Wu et al., 2021). 

Furthermore, the attitude and mindset of employees (He et al., 2023), their willingness to 

embrace change and implement new technologies (Ivan et al., 2019), and their training 

(Akçay Kasapoğlu, 2018) are also critical factors. 

Digital transformation is not merely about adopting the latest technologies. It 

represents a holistic shift in the way organisations operate and deliver value (Galbraith & 

Kates, 2010). The integration of artificial intelligence, data analytics, robotics, cloud 

computing, and other emerging technologies has the potential to revolutionise business 

processes, customer interactions, and even business models (Zhong et al., 2017). 

However, achieving successful digital transformation requires more than technological 

investment (Csiki et al., 2023). It demands a well-defined strategic vision, cultural support 

(Karippur & Balaramachandran, 2022), aligned organisational structure and resources 

(Alshehab et al., 2022; Ivan et al., 2019), a solid technological foundation (Dubey et al., 

2020; He et al., 2023) and effective leadership (Teece, 2016). 

The role of leadership in digital transformation is multifaceted (Tortorella et al., 

2023). Leaders must possess visionary qualities to steer the organisation effectively 

through a comprehensive digital strategy. They must act as catalysts for change, 

instigating cultural transformations (Berman et al., 2020) that encourage adaptability and 
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a willingness to embrace digital advancements (He et al., 2023). Moreover, leaders should 

be enablers, providing the necessary resources, information, and support for employees 

to enhance their skills and effectively navigate the digital landscape (Imran et al., 2021). 

Effective leadership is the base of organisational success, and different leadership 

styles shape a company's culture, decision-making processes, and overall functioning 

(Berman et al., 2020). Traditional task-oriented styles, characterised by top-down 

decision-making, hierarchical organisational structures, and a rigid chain of command, 

have been replaced by more collaborative approaches and efficient monitoring processes 

(Fiedler, 1971; Mikkelson, 2019; Tabernero et al., 2009). Task-oriented leadership, for 

instance, emphasises inspiring and motivating employees to exceed their anticipated 

performance. Relationship-oriented leaders focus on building strong connections and 

fostering collaboration among team members to align organisational culture (Ardi et al., 

2020; Fiedler, 1971; Mikkelson, 2019). They create a collaborative work environment. 

Through collaboration and communication, relationship-oriented leaders can ensure that 

digital strategies are developed with input from various stakeholders, leading to more 

comprehensive and effective plans (Imran et al., 2021). 

In the context of digital transformation, leadership styles need to be performance-

driven, employee-centred and adaptable. Leaders must be open to change, encourage 

experimentation, and empower employees to embrace new technologies (Frank et al., 

2024). My results indicate that the shift towards more task-oriented leadership styles in 

conjunction with a relationship-orientated approach is crucial for effectively managing 

the challenges and capitalising on the opportunities digital disruption brings (Dióssy et 

al., 2023). This collaborative approach facilitates the adoption of new technologies and 

nurtures a culture of innovation and resilience (Imran et al., 2021). 

The role of leaders in enhancing operational performance is of utmost importance. 

Decisions based on strategy can directly or indirectly influence business performance. 

Leaders can contribute to operational-level performance implications (Akçay Kasapoğlu, 

2018). The successful execution of a digital transformation strategy hinges on procedural 

aspects that demand clear and dedicated responsibilities (Wu et al., 2021). Designating 

an experienced professional aligned with strategy goals is crucial (Matt et al., 2015). 

Leaders need to have cognitive-, interpersonal-, strategic- and business leadership skills 

to be able to lead a successful digital transformation in the manufacturing industry 

(Guzmán et al., 2020) for the purpose of establishing management credibility and 

avoiding decision-making bias (Matt et al., 2015). 
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Examining the interrelationship between leadership, digital transformation, and 

operational performance reveals ample evidence of the significant impact of digital 

manufacturing on improvements in operations performance (Felsberger et al., 2020). 

Furthermore, both academic and practical experience underlines the potential direct 

influence of leadership on financial business performance (Berman et al., 2020). The 

interdependent relationship between leadership styles and digital transformation 

significantly influences operational performance. Organisations that align their leadership 

styles to meet digital transformation requirements are better positioned to thrive in the 

digital age. Results show that task-oriented leadership fosters a culture that is favourable 

to innovation and adaptability, which are crucial factors for achieving success in today’s 

dynamic business environment (Imran et al., 2021). However, our knowledge about how 

leadership drives digital transformation and operational performance is limited 

(Tortorella, et al., 2023). I focus on this issue by approaching digital transformation as a 

complex organisational change with crucial sociotechnical foundations. 

In conclusion, the youth’s opinion and the intersection of human-, digital factors, 

and operational performance is a critical nexus that determines the success of 

organisations in the manufacturing business landscape (as a prominent sector of digital 

transformation in Hungary). Positive, adaptable employees and supportive management 

attitude, as well as effective leadership that embraces change, fosters innovation and 

guides the organisation through a seamless digital transformation journey, are 

fundamental to achieving improved operational performance. As businesses navigate the 

complexities of the digital age, understanding and leveraging this interplay will be pivotal 

for sustained success and competitiveness. 

 

I.5. Research structure and introduction of the papers 

Chapters II, III and IV show the papers that are published. In this chapter phase, I explain 

the connections between the research ideas and publications. 

The research connects the evolving views of young economists on the connection 

between AI, robotics, and HR with the importance of leadership and digital 

transformation within Hungarian manufacturing SMEs, culminating in an exploration of 

how these factors together impact operational performance improvements. The 

connection suggests a holistic approach where understanding the workforce’s views, 
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adopting the right leadership styles, and strategically managing digital transformation can 

lead to improved operational performance. 

Figure 4 introduces the connections between the papers and visualises the ideas 

followed between the research papers.  

 

Figure 4: Connections of the research papers and publications 
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- AI, robotics and digitalisation are expanding 

internationally, putting pressure on Hungarian SMEs.  

- Young economists (employees) have an ambitious, 

positive attitude towards AI.  

- Managerial perspectives on AI shall be explored.  

- Implementing digital opportunities for better 

performance. What outcomes are expected from these 

changes? 
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 Leadership 

styles' effect 

on digital 

transformation 

- Hungarian manufacturing SMEs need digital 

transformation to remain competitive.  

- Digital transformation affects complex organisational 

transformation: strategic planning, organisational 

structure, resources, culture, and technology.  

- Change must come from top management; leadership 

style is crucial.  

- Leaders mainly focus on performance and colleagues, 

but goals and implementation are also important.  

- If digital transformation improves operational 

performance — what factors are key? 
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Leadership’s 
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between 

digital 

transformation 
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- Leaders play the most critical role in transformation.  

- Task-oriented leadership yields the best transformation 

results in this context.  

- Relationship-oriented leadership has direct adverse 

effects on operational performance.  

- Digital transformation is a mediator between leadership 

styles and operational performance.  

- Benefits: Cost improvement and flexible servicing (no 

quality effects), but relationship-oriented leadership is 

less effective. 

 

Source: Author’s work, 2025 
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The main question of my first research concerns employees’ opinions on the 

interaction between HR, AI, and robotics. Based on my results, which are further 

elaborated upon in Chapter II, I express some concerns. We shall exploit the opportunities 

in Hungary because the extensive expansion of AI and digitalisation has already been put 

through most SMEs. The question is rightly raised: are we in a setback? The opinions and 

attitudes of young employees (economists) on AI changes are very ambitious and positive 

both domestically and internationally. Do we need to look for answers at the top 

management level? How can we implement the opportunities for digital change and more 

effectively exploit digital transformation? What results can be expected due to the 

changes? These questions were raised to answer in my second paper. Understanding 

young economists’ positive attitudes towards AI and robotics sets the stage for effective 

digital transformation (Chapter III), particularly in how leadership styles should be 

adapted to harness this potential. The need for management to address the ambitions and 

expectations of the younger workforce is echoed in the strategic leadership decisions 

discussed in Chapters III and IV. 

Domestic (Hungarian) manufacturing SMEs make up a significant part of our 

economy, and this needs to be dealt with digitally. The digital approach in Hungary is 

positive. How can leaders take advantage of this? The digital transformation affects the 

whole company: within the digital transformation, two pillars can be separated: I. 

strategic planning and II. Organisation, resources and technological approach and 

condition. Digital transformation is inevitable, and all manufacturing companies need to 

go through it, and change will come from the top managerial level. Which leadership style 

should they focus on? The manufacturing leaders primarily concentrate on completing 

tasks and their quality; however, the relationship orientation cannot be missed. Hungarian 

domestic manufacturing managers also focus on performance. What kind of effects 

(outputs) can be expected if we digitally transform our firm? Is digital transformation an 

inevitable tool to acquire improved operational performance? What is the real key in the 

process? The answers are in the third paper. Exploring how leadership styles influence 

digital transformation directly connects to how this transformation impacts operational 

performance (Chapter IV). Chapter III sets the foundation for the paradox discussed in 

Chapter IV, where the right leadership style can positively and negatively influence 

performance improvements depending on how digital transformation is managed. Digital 

transformation affects the entire company, including strategic planning and technological 

adaptation. Leadership styles, especially those from top management, play a critical role 
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in steering digital transformation. Manufacturing leaders must balance task completion 

with relationship orientation. 

Leaders clearly have the most crucial role in digital change. What should they put 

the most emphasis on to have higher operational performance? Managers play a vital role 

in driving change, emphasising task-oriented leadership, yielding better results. The best 

digital transformation results can be achieved by focusing on the task-oriented leadership 

style. A relationship-oriented leadership style has a negative effect on operational 

performance. Digital transformation is the most critical mediator tool in the relationship 

between leadership styles and operational performance improvement: with the direction 

of strategy, the digital transformation tasks (from the organisation and technology point 

of view) can be carried out. The findings in Chapter IV on how digital transformation 

mediates leadership and performance outcomes are linked to the importance of addressing 

youth opinions and leadership adaptability, which are discussed in Chapters II and III. 

The results also show a positive effect of digital transformation regarding cost 

improvement and flexible services (no positive impact on quality) and a negative effect 

of a relationship-oriented leadership style on operational performance.  

 

I.6. Literature background 

In this chapter I introduce the literature background of my dissertation and highlight the 

most essential conceptual ideas developed in my research papers. As my doctoral 

dissertation consists of various research papers, instead of a systematic literature review, 

I collected, evaluated, organised relevant literature, and draw a framework of my research 

based on the selected topics. I collected the relevant literature based on keyword searches, 

and using the snowball method, I analysed the relevance of the literature and drew the 

literature framework of the topics of my three papers and subsequently composed a 

critical literature review of the designated topics analysing the abstracts and research 

papers. 

The dissertation consists of three main concepts. Firstly, the human factors 

encompass HR aspects of AI and robotics, as well as the perception of young generations 

regarding the connection and the characteristics of leadership styles.  

The second is the digital realm, including areas of AI, mainly the impact of 

robotics and digital transformation in manufacturing companies, which are the leading 

sectors.  
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The third one pertains to the improvements of operational performance. Through 

my dissertation, I analyse the interrelationships and impacts of these three main factors. 

The impact of leadership competencies on the digital transformation process, particularly 

in the context of Industry 4.0 and robotics, remains a subject of ongoing research. 

Figure 5 outlines the process and methods used in conducting the literature review 

for my papers. 

 

Figure 5: Literature review process and methods 

 

 

Source: Author’s work, 2024 

 

I.6.1. Human factors: GenY and GenZ, leadership  

The values and attitudes of younger generations are shaping the future prospects. It is 

crucial to examine the phenomenon of the digital aspects from the vantage point of 

younger generations for several reasons. Primarily, they are frequently the principal 

agents and beneficiaries of technological advancement. Members of the Millennial (Tari, 

2011) and Generation Z (Tari, 2010) cohorts have been socialised in an environment 

characterised by pervasive digital technology (Menezes & Malhotra, 2022). They are 

digital natives who, by their upbringing, have become adept at integrating technology into 

their daily lives (Yılmaz et al., 2024). Their perspective can provide insights into how 
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digital tools and platforms can be leveraged more effectively, given that they tend to be 

early adopters and heavy users of new technologies. Young people will be the ones 

implementing and working within digitally transformed environments (Tari, 2010; 2011).  

The concept of generational cohorts has been in use since the 20th century. The 

term “veterans” is used to describe those individuals born between the 1920s and the 

conclusion of the Second World War, which encompasses the period following the First 

World War. At this particular juncture, four generations are engaged in collaborative 

endeavours. The term “Baby Boomers” describes those born from the end of the Second 

World War to the 1960s. The term ‘Generation X’ describes individuals born from the 

1960s onwards, while the term ‘Millennials or Generation Y’ describes those born from 

the 1980s until 1994. The term ‘Generation Z’ represents the youngest working 

generation, born between 1995 and early 2010s (Zemke et al., 2000; Howe & Strauss, 

1992). 

This research focuses on current economics students from prestigious higher 

education institutions, as it is anticipated that within the next decade or so, these 

individuals will assume positions of leadership. By examining their current expectations 

and concerns, as well as their aspirations for the future, insights can be gleaned regarding 

both current trends and future directions. The defining characteristic of generations is 

rather their technological experiential knowledge, not their age. This experiential 

knowledge is the primary factor in determining the target group for my study. In the 

contemporary workplace, it is becoming increasingly common for employees from 

different generations to collaborate and adapt to new technologies in a relatively short 

space of time, which can present a significant challenge for some individuals. Generation 

Y employees exhibit a marked tendency to engage with digital technologies in 

comparison to their Generation X counterparts, perceiving these technologies as intuitive 

and straightforward to utilise. Conversely, while most Generation X employees recognise 

the potential benefits of digital technologies, they frequently encounter difficulties in 

seamlessly integrating them into daily operations (Annosi et al., 2024). These divergent 

perspectives on digital adoption can be attributed to disparities in prior knowledge, which 

contribute to the uneven development of digital capabilities between the two generations. 

While members of Generation X may have been among the first to encounter the 

introduction of electronic messages and the World Wide Web (WWW), members of 

Generation Y have been the ones to benefit most from the development of Windows 95, 

Google, PayPal, Hotmail, and Wikipedia. For Generation Z, being raised in a 
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technological era has meant that they have grown up with smart tools and applications 

being a key part of their lives (Chardonnens, 2025). In the context of SMEs, younger 

generations have the capacity to explore innovation opportunities associated with 

digitalisation. The analysis demonstrates that younger entrepreneurs have adopted various 

digital transformation strategies, yielding a range of benefits in terms of competitiveness, 

decision-making effectiveness, visibility and communication, and new opportunities for 

value creation (Del Vecchio et al., 2024). The Baby Boomers are approaching retirement 

age and are thus attempting to maintain their employability in the face of rapid 

technological change in the workplace (Schneider, 2024). In order to prepare employees 

for an AI-enabled workplace, it is incumbent upon organisations to adopt comprehensive 

training and development programmes (Oyekunle & Boohene, 2024).  

Generation Y is the inaugural cohort to mature in an epoch characterised by the 

pervasiveness of digital technologies, with these instruments integral to their quotidian 

existence (Tari, 2010). As a result of their comprehensive digital training, they can rapidly 

adapt to and excel in using new IT tools (Bencsik et al., 2016). This generation is 

distinguished by a proclivity for embracing change, a tendency to prioritise the present, 

and a reluctance to engage in long-term planning. They prefer immediate gratification 

and tend to prioritise immediate enjoyment over future goals. Their social interactions 

frequently occur in virtual spaces, and they are typically receptive to cultural differences 

(Bencsik & Machova, 2016). 

Generation Z, in contrast, is characterised by robust career aspirations and 

professional ambition, coupled with advanced technical and linguistic abilities, rendering 

them highly proficient in their roles (Yılmaz et al., 2024). It is incumbent upon employers 

to prepare themselves to engage with this generation effectively, integrating them into the 

organisation’s culture and supporting their transition into productive employees (Elmore, 

2014). They are intuitive, expect rapid responses, are proactive, and demonstrate a fast 

pace in information processing and content research. They seek instant feedback and 

resist long-term commitments (Tari, 2011). This tendency can result in an inaccurate self-

perception due to a lack of awareness of their limitations. Generation Z also embraces the 

principle of “living for today,” often blurring the lines between work and leisure 

(Törőcsik et al., 2014).  

The two generations under discussion have been selected based on their distinctive 

traits and characteristics, as they represent the future workforce, either as employees or 

managers, in the short and long term (Yılmaz et al., 2024). In the context of the labour 



 
28 

market, the success of a company is contingent upon its capacity to recruit individuals 

who possess the requisite competencies, skills and experience, in addition to a personal 

motivation (Tari, 2010; 2011) and value system that is aligned with the organisation’s 

goals. It is, therefore, of paramount importance to ensure that the expectations and needs 

of the labour force are aligned with those of the recruiting organisations.  

Consequently, there is a pronounced focus on aligning training programmes with 

the labour market requirements. The available evidence suggests that managers should 

give close attention to the integration of different generations within the organisation, 

ensuring that the specific needs of each group are addressed. This is crucial for developing 

a motivated and well-rounded workforce (Gabrielova & Buchko, 2021). Both Generation 

Y and Generation Z are well-positioned to adapt to changes brought about by AI, given 

their extensive familiarity with IT and technology, which they have grown up with 

(Bencsik et al., 2016). They are inclined to conduct a significant proportion of their lives 

online and tend to prefer email communication over face-to-face interactions. It is, 

however, essential to create a productive atmosphere and conducive working conditions 

for them (Tari, 2011). In light of their penchant for short-term planning, it is 

recommended that their work assignments comprise challenging tasks that stimulate them 

and provide opportunities for learning (Menezes & Malhotra, 2022). They possess 

considerable expertise across various disciplines and take pride in applying their 

knowledge. In both their personal and professional lives, they tend to favour 

straightforward and efficient solutions (Tari, 2010). Furthermore, they are often willing 

to volunteer for innovation tasks, such as implementing AI (Yılmaz et al., 2024). They 

typically anticipate prompt feedback and recognition from their supervisors (Tari, 2010). 

They are oriented towards the present and derive satisfaction from their current 

circumstances. For this cohort, achieving a healthy work-life balance is of paramount 

importance, and they place a high value on workplace flexibility (Menezes & Malhotra, 

2022). 

The principal distinction between Generation Y and Generation Z is that the 

former is more inclined to pursue leadership roles than the latter (Gabrielova & Buchko, 

2021). Generation Y is also more engaged in the learning process, whereas Generation Z 

tends to focus on topics that align with their personal interests. Furthermore, Millennials 

are more dedicated to teamwork than Generation Z (Zhong et al., 2017). 

Generation Y and Generation Z economists are poised to become tomorrow's 

leaders (Yılmaz et al., 2024). Consequently, their perceptions and opinions will inform 
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our ideologies on leadership and management (Gabrielova & Buchko, 2021).  It is 

indubitable that the younger generation will assume the role of future leaders and 

decision-makers. Involving them in discussions about digital transformation at the present 

time helps to foster leadership abilities. It guarantees that they will be adequately prepared 

to direct organisations through forthcoming technological alterations (Al-Okaily, 2024). 

It is crucial to examine leadership from the perspective of its styles, as distinct 

approaches to leadership profoundly impact how leaders interact with, inspire, and direct 

their teams (Frank et al., 2024). This, in turn, influences the development of 

organisational culture, decision-making processes, and performance outcomes. The 

different leadership style presents a distinct pattern of skills and behaviours (Lovelance 

et al., 2019) that managers apply to influence their subordinates in order to achieve goals 

(Hersey et al., 2001; Weber et al., 2022). Managers are key people in the company’s 

change management process (Teece, 2016). By examining leadership through the lens of 

leadership styles (Rüzgar, 2018), organisations can gain a deeper understanding of how 

different approaches impact performance and innovation (Henkel et al., 2019). This 

enables leaders to evolve and adopt the most effective strategies. By leadership style, I 

mean the toolset that a manager uses to influence the employees in order to achieve 

company goals (Gandolfi & Stone, 2018). Researchers usually differentiate a few distinct 

and, in some cases, extreme patterns in their leadership models, such as transactional- and 

transformational leadership styles (Burns, 1978; Rousseau, 1995; Bass, 1990) and 

relationship- and task-oriented leadership styles pair (Katz et al., 1950; Fiedler, 1978; 

1971), democratic- and autocratic leadership styles (White & Lippitt, 1960) or situational 

leadership (Hersey & Blanchard, 1977).  

The contingency leadership approach claims no ‘one fits all’ leadership style 

(Nahavandi, 2002; Teece, 2016; Müller et al., 2024). In other words, finding the 

appropriate leadership style that supports the envisioned organisational path is crucial. 

The role of leadership in fostering a positive attitude towards artificial intelligence, 

robotics, digital transformation and, in general, I4.0 is particularly salient for older 

employees (Schneider, 2024). The democratic leadership style, which is characterised by 

a greater degree of autonomy being afforded to employees, is conducive to the digital 

transformation process. This approach is aligned with the company's mission and strategic 

objectives. (Porfírio et al., 2021). However, it is important to note that over-reliance on 

AI may potentially hinder the development of critical thinking and self-regulatory skills 

(Chardonnens, 2025).  
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For example, task-oriented leaders use top-down communication and specify how 

to carry out the required job (Tabernero et al., 2009). They emphasise short-term 

planning, personnel efficiency, role and objective clarification, and performance 

monitoring (Mikkelson et al., 2019). Employees in this context show higher levels of 

group efficacy, productivity and positivism. Relationship-oriented leaders are employee-

focused, give social and emotional support, and provide special attention. They focus on 

empowering, supporting, and motivating followers (Ardi et al., 2020). They aim to 

develop trust, commitment, motivation, cooperation and cohesion in teams (Mikkelson et 

al., 2019).  

As leadership effectiveness is considered, studies usually examine the individual 

and team level (performance) implications. Some evidence suggests that relationship-

oriented leadership behaviour positively impacts employee (individual) performance 

(MacKenzie et al., 2001). Other scholars (Hater & Bass, 1998) found that relationship-

oriented leadership contributes more to predicting the followers’ performance than task-

oriented leadership. According to Jung and Avolio (2017), individual performance 

increases, and employees contribute to giving more ideas under a task-oriented leader. 

However, collective performance will be more significant when they work under a 

relationship-oriented leader. 

Several studies concluded that task and relationship-oriented styles can influence 

the effective deployment of Operations Management (OM) paradigms. Regarding Total 

Quality Management (TQM), authors underline leadership skills in setting vision and 

strategy, developing commitment, recognising people, nurturing a process-based culture 

and creating an open and learning-focused culture (Zairi, 1994; Beer, 2003). In the lean 

context, Gelei et al.’s (2015) studied production managers and found that 

micromanagerial and communicative attributes could contribute to the extensive use of 

lean techniques. Van Dun et al. (2017) showed a less balanced picture; they claim that 

lean middle managers are significantly more engaged in relationship-orientated (e.g., 

active listening, agreeing) than task-oriented behaviour. Further studies emphasise the 

potential influence of external factors. Januszek et al. (2024) drew attention to different 

characteristics of the effective top (e.g., guiding through vision) and middle management 

(e.g., applying standards and defining tasks) in lean transition.  
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I.6.2. Digital factors: AI, robotics, and digital transformation 

The field of artificial intelligence (AI) has made considerable progress since the seminal 

question posed by Alan Turing in 1950, which sought to ascertain whether machines 

could exhibit intelligent behaviour. The field of AI has a long history, with the first 

developments occurring in the 1950s, when logic-based systems were created. However, 

the most transformative development occurred in 2011 with the rise of "machine 

learning" (ML) (Nakayama et al., 2020). This branch of AI employs statistical techniques 

to enhance a machine's capacity to anticipate future outcomes by examining historical 

data. The implementation of ML, frequently achieved through utilising neural networks, 

is contingent upon the availability of extensive datasets (Semeraro et al., 2023), which 

are employed to model intricate patterns. The range of applications for AI is growing 

rapidly, encompassing robotics, autonomous vehicles, consumer goods, and services such 

as smart appliances and home security systems (Soori et al., 2024). One of the most 

developed areas of AI and ML is in medicine and healthcare (Balahurovska, 2023; Koebe, 

2025), where opportunities for adaptive and precision learning, improved skills in 

complex care coordination and continuous professional development are important (Chu 

& Kurup, 2025). While these innovations offer enhanced security, they also introduce 

new practical and legal challenges for product security frameworks (OECD, 2019). 

Robotics represents one of the most prominent applications of AI. The integration 

of AI with robotics has the potential to facilitate substantial scientific advancement (Soori 

et al., 2024). To illustrate, laboratory automation systems can be programmed with AI to 

conduct scientific experiments (OECD, 2019). Robots have historically been employed 

in production settings to perform repetitive, complex, and monotonous tasks by following 

pre-programmed instructions. However, the advancement of robotics is progressing 

towards greater autonomy, flexibility, and collaboration (Semeraro et al., 2023). It is 

reasonable to posit that in the future, robots will be capable of sensing changes in their 

environment and the operations of other robots, thereby enabling them to adapt to new 

situations autonomously (Lemaignan et al., 2017).  

The impact of AI and robotics on decision-making and productivity is irrefutable 

(Zhong et al., 2017). However, this raises the question of job displacement (Frey & 

Osborne, 2013), which in turn gives rise to ethical considerations regarding data 

protection and fairness, further complicating the landscape (Balahurovska, 2023; Farina 

et al., 2025). 
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The concept of 'digital transformation' is not merely the digitisation of processes; 

it also encompasses the utilisation of AI and AI tools. Digital transformation is predicated 

on a more holistic perspective, with the objective of enhancing a business's 

competitiveness. In this approach, artificial intelligence and robotics are considered 

instrumental tools (Chu & Kurup, 2025). For SMEs, the adoption of information and 

communication technology (ICT) tools and digitalisation is of paramount importance for 

maintaining competitiveness in a rapidly evolving market. Therefore, nations such as 

Hungary and the United States give priority to investments in digitalisation (Digitális 

Jóléti Program, 2020). It is of the utmost importance to engage in long-term planning to 

fully leverage AI’s potential in the context of digital transformation. The digitalisation of 

processes allows for the more efficient management of information resources (Al-Okaily 

et al., 2024), which in turn leads to a reduction in costs and an enhancement in customer 

satisfaction. In the contemporary manufacturing environment, the proliferation of digital 

devices interconnected via internet-based networks has accentuated the significance of 

digital transformation. This exponential growth has rendered digital transformation a 

pivotal element in advancing manufacturing systems. The advent of digital and virtual 

manufacturing and the emergence of sophisticated modelling, simulation and presentation 

tools have enabled the rapid and flexible design, production, and delivery of bespoke 

products (Zhong et al., 2017). 

Figure 6 explains the relationship between robotics, AI and digital transformation. 

 

Figure 6: Relationship between robotics, AI, and digital transformation 

 
Source: Author’s work, 2024 
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Digital transformation is not simply ‘digital’. It requires systematic and 

organisational transformation as well.  

 The models Galbraith (5 Stars) and McKinsey (7s) proposed to address the 

structural, functional, transformational and change-related aspects of organisational 

design. The 5 Star model encompasses five key areas: strategy, structure, remuneration, 

processes, and people (Galbraith & Kates, 2010). However, McKinsey goes beyond the 

traditional scope of strategy and structure to encompass a more comprehensive view of 

organisational systems, employees, skills, style or culture and the company’s value 

(McKinsey, 2008). The two approaches share several similarities. The initial element is 

the strategic plan, which delineates the direction, objectives, value proposition, mission, 

and typically the product or service to be produced or marketed, market, and customer 

value (Galbraith, 2002) that the company adheres to. It enables the company to gain a 

competitive advantage (Hanafizadeh & Ravasan, 2011). As evidenced in the literature, 

this is the most crucial aspect of managing a company, enabling it to make informed 

decisions. In contrast, quantitative research conducted in the early 2000s among large 

Spanish companies has already demonstrated that there is no direct, significant impact of 

strategy on corporate performance (Avella et al., 2001). Conversely, research 

corroborating the significance of strategy (Brunetti et al., 2020) indicates that strategy is 

a pivotal factor in digital transformation. The second element is the organisational 

structure, which determines the location of decision-making authority and facilitates the 

navigation of the company's internal hierarchy (Galbraith & Kates, 2010). It is the manner 

in which individuals comprehend the organisational structure and ascertain the 

appropriate point of contact (Hanafizadeh & Ravasan, 2011). The third aspect is the 

processes associated with the flow of information, which serve as the conduit for 

responding to information technologies. Additionally, they facilitate decision-making 

processes, either vertically or horizontally (Habidin et al., 2016). The system processes, 

in particular, warrant attention (McKinsey, 2008). The fourth aspect is remuneration and 

reward systems, which influence motivation, affect performance, and contribute to the 

achievement of organisational goals (Galbraith & Kates, 2010). The McKinsey model 

encompasses the informal roles within an organisational structure, which are significant 

to employees in terms of their characteristics (Hanafizadeh & Ravasan, 2011). The fifth 

category of the model is that of people (human resources), which exerts a significant 

influence on the selection processes and, consequently, the mindset and skills of 

employees (Habidin et al., 2016). The McKinsey model identifies the employees, talents, 
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and opportunities within the firm as essential elements (Hanafizadeh & Ravasan, 2011). 

One of the primary areas of focus during the transformation process is the development 

of individual and institutional skills, as well as the manner in which these skills are 

applied in a collaborative setting. The middle element of the McKinsey 7S model 

represents the core value that the company strives to uphold throughout its lifespan. 

 Digital transformation can be understood as a continuous change, the creation of 

a digital culture by applying digital and other technologies and organisational practices 

in order to provide better services, gain competitive advantage, profitability and respond 

effectively to challenges in a complex environment (Westerman et al., 2012). It is 

indisputable that digitalisation’s core is around technology. However, successful 

organisational turnaround requires firms to approach it as a complex organisational 

phenomenon (Erboz et al., 2022). Digitalisation’s (i) technological toolset must be 

accompanied by organisation-wide changes shaping (ii) digital strategy, (iii) 

organisational resources and structure, and (iv) culture (Móricz, 2022; Karippur & 

Balaramachandran, 2022). This multidimensional approach of digitalisation at the firm 

level is called digital transformation (DT). The pillars of digital transformation are 

indicated in Figure 7. 

 

Figure 7: Digital transformation pillars 

 

 

Source: Author’s work, 2024, based on Móricz, 2022 and Karippur & Balaramachandran, 

2022 
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by execution (Gill & VanBoskirk, 2016; Heini & Heikki, 2015), which is monitored 

throughout the digital transformation. The key prerequisite here is to define clear and 

quantifiable goals. Finally, gained experience in digital roll-out influences strategy 

renewal processes (Karippur & Balaramachandran, 2022; Tortorella et al., 2019).  

Organisational resources and structure shall be the foundation for the process. 

Once the direction is defined by the strategy, knowledge accumulation and structural 

adjustments are the prerequisites for the exploitation of technological knowledge and 

capabilities (Heini & Heikki, 2015; Alshehab et al., 2022; Ivan et al., 2019; Tavoletti et 

al., 2021). The development of resources is especially critical since an ongoing digital 

transformation has different phases, and each has distinct requirements (e.g., managing 

implementation or a mature firm). Individuals supporting digital transformation in terms 

of technological expertise should come from the most capable organisational units 

(Akçay Kasapoğlu, 2018). Their presence assigned formal roles and training (and 

recruitments) together ensure that digital skills are pervading the organisation (Karippur 

& Balaramachandran, 2022). The ongoing development of knowledge is critical since 

digital transformation has different maturity phases, and each of them has distinct 

requirements (e.g., managing implementation or a mature firm). The underlying 

assumption is that firms undergoing digitalisation possess the necessary financial 

resources (Móricz, 2022). 

Culture considerably determines the success of digital transformation. An 

effective culture reconciles top-down and bottom-up directions. A firm cultivating digital 

transformation reconciles top-down (e.g., supportive management attitude) and bottom-

up (e.g., employee involvement, perception and attitude to digitalisation, and idea 

generation) directions of organisational culture development facilitates the employee-

driven idea generations (Karippur & Balaramachandran, 2022). Several key actions 

support the transformation of culture and help the adjustment of the organisation to the 

emerging business challenges. Internal and external communication of the digital vision 

is an essential activity (Gill & VanBoskirk, 2016), education and training at all levels 

(Akçay Kasapoğlu, 2018; Tay & Low, 2017). It ultimately nurtures capability and 

resource development as well (Ivan et al., 2019; Tavoletti et al., 2021). Finally, beliefs 

related to risk-taking and willingness to take responsibility are also critical elements since 

new digital practices behave as a kind of innovation with significant potential to fail (Gill 

& VanBoskirk, 2016; Móricz, 2022; Karippur & Balaramachandran, 2022; Akçay 

Kasapoğlu, 2018). 
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The technology approach is crucial for manufacturing companies in digital 

transformation (Akçay Kasapoğlu, 2018). Digital transformation is a technology-driven 

initiative, the main emphasis of which is the deployment of technological solutions. As 

firms engage in new technologies, they face several crucial decisions in this regard. First, 

path dependency theory or the concept of absorptive capacity (Karippur & 

Balaramachandran, 2022) suggest that a firm’s current technology serves as a basis for 

further developments. Technologies such as AI, robotics, cloud computing, blockchain 

or the Internet of Things (IoT) represent distinct categories within this overarching 

framework (Inversini, 2025). It leads to a colourful technological landscape mixing more 

traditional e-business solutions with recent technological advancements. Second, sensing 

capabilities related to exploring new technological solutions bring benchmarking to the 

forefront (Heini & Heikki, 2015). Firms might examine digitalisation in the industry by 

scrutinising buyers, suppliers, competitors, or lead firms (Gill & VanBoskirk, 2016; 

Móricz, 2022). Third, assessing technological advancement is key to continuous 

improvement (Karippur & Balaramachandran, 2022). The key pillars of digital 

transformation depend on each other; e.g., lack of resources constrains digital skill 

development and hence slows down the digital journey.  

In addition to the beneficial impacts, artificial intelligence has emerged as a 

disruptive force in education, primarily due to its capacity to transform the roles and 

responsibilities of teachers, and educational institutions (Reeves Huapaya et al., 2025). 

The integration of AI with legacy systems, the inherent challenges of cybersecurity, and 

the absence of standardisation are significant impediments to its widespread adoption in 

business (Pal et al., 2025). Farina et al. (2025) posit that the repercussions of artificial 

intelligence may encompass deleterious effects, including human displacement, 

diminished wages, and an augmentation of power and income inequality. The substantial 

volume of data produced by digital transformation has the potential to surpass the capacity 

of the company's information infrastructure. This, in turn, can lead to a heightened risk of 

data, information, and knowledge leakage, which has the capacity to nullify the 

anticipated benefits of innovation. Consequently, this can act as a deterrent to corporate 

innovation (Xue et al., 2025). Integrating robots is projected to enhance efficiency and 

productivity. However, this transition may also introduce challenges, including high 

costs, skill gaps, and organisational shifts. Future leaders will be required to effectively 

balance the roles of service robots and human staff (Xu et al., 2020). In order to capitalise 

on the disruptive potential of AI and robotics and overcome the challenges associated 
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with its implementation, businesses must address organisational leadership, culture, 

resource availability, perceived benefits, regulatory considerations, data security, 

technology evaluation, and workforce readiness (Oyekunle & Boohene, 2024). 

 

I.6.3. Operational performance 

A multidimensional approach ensures that all aspects of a company's performance are 

measured and managed effectively. Operational performance is critical for measuring the 

effectiveness and competitiveness of an organisation's core business processes; a 

comprehensive evaluation of performance should include a balanced mix of financial, 

customer, employee, and strategic metrics. While market performance is important for 

understanding a company's competitive position and financial success (Chikán et al., 

2022), operational performance offers a more controllable and actionable set of metrics 

that directly influence the efficiency, cost-effectiveness, and quality of a company's 

output. In many cases, it represents a superior indicator when the objective is to guarantee 

that a company's internal processes are optimised. While both metrics are important, 

operational performance is frequently the foundation upon which market success is built.  

Operational performance refers to the process of measuring a firm's performance 

against standard or prescribed indicators. They differ from company to company based 

on the industry they operate in (Tortorella et al., 2019). It comprises quality of 

products/services, new product development, customer satisfaction, employee retention, 

and speedy delivery (Tortorella et al., 2023). 

Operational performance is a critical aspect of a firm’s overall performance, and 

it has long been recognised that manufacturing and competitive strategies play a crucial 

role in shaping how well a company operates and competes in the market (Amoako-

Gyampah & Acquaah, 2008). Firms’ ordinary capabilities result in outcomes 

(performance) (Chikán et al., 2022) such as cost, reliability, flexibility and services, 

speed, dependability, and quality (Slack et al., 2010; Teece, 2016). 

Research by Avella et al. (2001) suggests that competitiveness priorities (or 

capabilities) and cultural program decisions or practices (in key decision areas) and their 

internal coherence may be the most important factors for companies to maintain their 

performance in the long term. Three primary operational capabilities are identified - 

flexibility, supply chain integration, and organisational capability - that positively impact 

business performance in general, specifically on competitiveness, financial performance, 
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and operational performance. These capabilities are crucial for organisations to gain a 

competitive edge and achieve operational excellence (Chahal et al., 2020). Digital 

solutions with substantial leadership help manufacturing companies improve quality and 

provide more responsive operations (Akçay Kasapoğlu, 2018). Operational performance 

is a multidimensional concept that includes factors like flexibility, supply chain 

integration, and organisational capability. These operational capabilities are essential for 

organisations aiming to achieve and maintain a competitive advantage and improved 

business performance (Chahal et al., 2020). 

 

I.7. Research problem and relevance of research 

The current understanding of the relationship between the human factor, digital factor, 

and operational performance is somewhat limited. In this chapter I express the connection 

and the research problem. 

 

I.7.1. Connection of HR and technologies 

The relationship between human resources (HR) and technologies represents a pivotal 

concern that permeates the entire field of management and organisational studies. One of 

the most pressing challenges currently facing the field of management and organisation 

is the advent of the fourth industrial revolution, or Industry 4.0 (Nagy, 2018). 

Technological advancements have enabled specific manufacturing processes, which were 

previously conducted exclusively by humans, to be completed more rapidly, efficiently, 

with higher quality, and with less waste through the utilisation of machines. These 

advantages serve to highlight the necessity of mechanisation. It is of the utmost 

importance that machines and humans interact effectively in order for production to be 

productive (Semeraro et al., 2023). Machinery plays a pivotal role in enabling specific 

technological processes, and it is of paramount importance that individuals efficiently 

operate these machines. The optimal functioning of a company is contingent upon the 

harmonious integration of human labour and machine operation (Dvorsky, 2017). In the 

future, there will be a continuous requirement for highly proficient professionals to 

oversee the software of machines, guaranteeing that humans and machines work in 

conjunction rather than in opposition (Nagy, 2018). The accelerated propagation of 

digitalisation and AI has precipitated a demand for employees to enhance their skill sets 

in order to adapt to these emergent technologies. This has engendered considerable 
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challenges for both employees and employers. In this context, the importance of human 

interaction in technology is indisputable, as evidenced by research findings demonstrating 

human interaction's efficacy in engendering favourable outcomes. It is evident that 

leaders play a pivotal role in the acceptance of technology, including AI, cloud 

computing, IoT, Big Data and robotics (Inversini, 2025). 

In the context of Industry 4.0, the collaboration between humans and machines 

will be enhanced by applying cognitive technologies in industrial settings (Semeraro et 

al., 2023). The advent of intelligent machines equipped with capabilities such as speech 

recognition, computer vision, machine learning, and advanced synchronisation models 

will enable them to perform their tasks with greater autonomy (Frank et al., 2019). To 

this end, it is vital to develop sophisticated learning models for machines such as robots, 

thereby ensuring that human and machine capabilities are mutually reinforcing in various 

operational contexts (Lemaignan et al., 2017). 

In their study, Frey and Osborne (2013) identified several occupations that they 

classified as 'high risk', including those that require direct, face-to-face interaction. The 

research indicates that while the employment of robots will not result in the complete 

elimination of human jobs, it will nevertheless lead to significant changes in the nature of 

work. Those with limited skill sets may encounter difficulties maintaining their 

employment status, as their roles may be susceptible to automation. This presents a 

challenge for employers to provide training and education that will ensure the long-term 

employability of their workforce. Combined with data from the 2010 Bureau of Labour 

Statistics, Frey and Osborne estimated that 47% of US workers are at high risk of job 

displacement. However, they also observed that not all jobs, but rather specific tasks 

within jobs, might be replaced by digital solutions. Notwithstanding these challenges, the 

research offers some grounds for optimism. The question is whether AI will ultimately 

result in the elimination of more jobs than it creates remains a topic of contention.   

However, in order to remain competitive in the context of Industry 4.0, companies 

must adapt to new structural interactions among employees, focus on additional qualities 

for human capital, and recognise different ways of assessing workforce competencies 

(Flores et al., 2020). Managers must engage with these changes in order to keep pace with 

the technological advancements that are transforming the nature of work (Al-Okaily et 

al., 2024). 

Research indicates that the impact of AI in Hungary is anticipated to become 

notable. Among others, the Hungarian manufacturing, transport, and construction 
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industries will likely undergo significant technological transformation (Demeter & 

Losonci, 2020). In the context of Industry 4.0, future research in smart manufacturing is 

expected to focus on areas including data-driven innovative manufacturing models, 

integrated manufacturing systems (IMS), human-machine collaboration and the 

overarching framework for the application of smart manufacturing practices (Zhong et 

al., 2017). In the context of Industry 4.0, there is a pressing need for significant shifts in 

human capital, with a particular emphasis on a human-centred perspective for companies 

navigating this industrial revolution (Flores et al., 2020). 

The current digital transformation of Hungary can be observed in three main 

phases (Endrődi-Kovács & Stukovszky, 2022). Phase 1 (early 2020s): Computational 

tasks and the analysis of structured data have been the primary focus, with noticeable 

changes occurring primarily in the financial and information communication sectors. The 

second phase, which is projected to span the mid-2020s to 2030, will see the continuation 

of the aforementioned developments. This phase will witness transformations in business 

support functions, simple decision-making tasks, and general data retrieval and 

reconciliation functions, including those related to human resources and accounting. 

Additionally, autonomous movement in warehouses is likely to become more prevalent. 

Phase 3 (from 2030 onwards): It is anticipated that substantial changes will occur in 

physical work and manual precision tasks in assembly and transport, particularly in 

manufacturing areas (PWC, 2019). This focus on manufacturing is the primary reason for 

its central role in my research in Hungary. 

Figure 8 illustrates how AI, robotics and human resources are related to the 

perception of GenZ and GenY. 

 

Figure 8: Perception of GenZ and GenY on the relationship between AI, robotics, and 

human resources 

 
 

 

 

Source: Author’s work, 2024 
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I.7.2. Leadership styles and operational performance improvements 

Our knowledge is limited on how task- and relationship-oriented leadership styles 

influence operational performance. Some literature mentions transformational and 

transactional leadership (Hater & Bass, 1998; Bass, 1990), but there are few task- or 

relationship-oriented leadership styles research. Strong transformation-focused 

leadership can lead to successful transformation in SMEs (He et al., 2023). Also, digital 

transformation executives directly affect a firm’s financial performance (Berman et al., 

2020). Managers can improve operational performance by creating new products or 

services, reducing risk, improving product or service quality, and reducing cost (Dubey 

et al., 2020). Also, manufacturing strategy (developed by managers) that drives 

operational decisions influences performance outcomes (Amoako-Gyampah & Acquaah, 

2008). 

Undoubtedly, leaders must possess certain skills (Lovelance et al., 2019; Weber 

et al., 2022) to achieve performance improvements. Such as agility, competency of 

adaptability, innovativeness, flexibility, pro-activeness and the KPI mindset and long-

term direction sense, which resonate with task-oriented leadership (Dubey et al., 2020). 

Task-oriented leaders have a significant impact on a firm's operational performance by 

facilitating service flexibility and maintaining quality standards. Their emphasis on task 

completion and performance monitoring can contribute to cost savings and improve 

operational agility and service quality within the organisation (Tortorella et al., 2023). 

Leaders who aim to concentrate on relations can improve firms’ operational performance 

by enhancing cost savings and flexibility in service delivery and improving the quality of 

products or services through strong relationships with all stakeholders (Imran et al., 

2021). 

Somewhat different marks are assigned to a specific leadership style. Both have a 

decisively positive effect, although the direction of the impact is different (Mikkelson et 

al., 2019). Researchers often look at the individual or group level, less often at the 

organisational level performance indicators (Kretschmer & Khashabi, 2020). Also, the 

short- and long-term results can differ (Weber et al., 2022). Nevertheless, while task-

oriented leaders may approach leadership differently from relationship-oriented leaders, 

we might assume that managers with both task-oriented and relations-oriented skill sets 

can achieve a positive impact on the same operational performance incentives (Henkel et 

al., 2019). 
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Organisational level implications are directly linked to operational and financial 

performance. To fulfil business operations, companies need to have suitable 

organisational and financial structures (Matt et al., 2015).  

Figure 9 outlines the interplay between leadership styles and operational 

performance. 

 

Figure 9: Relationship between leadership styles and operational performance 

 

 

Source: Author’s work, 2024  
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successful implementation of digital tools and practical applications is contingent upon 
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particular significance. It facilitates the transfer of professional expertise from seasoned 

professionals to their successors, thereby ensuring the continuity of knowledge and 

skillsets across generations. This dynamic also enables the younger generation to 

reciprocate, offering technological competencies to their elders, thus fostering a 

continuous learning environment (Jones, 2024). In the context of organisations 

comprising employees from multiple professional disciplines, knowledge management 

assumes even greater significance. This is particularly evident in scenarios where 

personnel are drawn from fields as diverse as engineering, information technology and 

economics. In order to engage Generation Z (“Zoomers”), it is essential that companies 

enhance their digital capabilities and strategic adaptation. Integrating AI technologies 

facilitates personalised learning pathways and real-time feedback, enabling a more 

effective and efficient learning environment (Chardonnens, 2025). It is imperative for 

leaders to demonstrate proficiency in the effective creation, transformation, storage and 

application of knowledge resources in order to foster innovation, improve operational 

performance and maintain a competitive edge (González-Mohíno et al., 2024).  

The Hersey-Blanchard situational leadership model is particularly useful in the 

context of I4.0 and digital transformation because it emphasises adaptability in leadership 

based on employees' readiness and competence levels (Hersey & Blanchard, 1997). 

Digital transformation introduces rapid technological changes and adaptation of AI and 

robotics that affect employees from different generations differently; some may be highly 

skilled and confident with new technologies, while others may struggle with adoption 

(Hersey et al., 2001). By employing situational leadership, leaders can assess their teams' 

development levels and adjust their leadership style accordingly, whether through 

directive guidance for older generations who require support (Annosi et al., 2024; Del 

Vecchio et al., 2024; Schneider, 2024) or delegation for highly competent employees such 

as younger generations (Tari, 2010; 2011). This flexible approach ensures a smoother 

transition, enhances employee engagement, and accelerates the successful 

implementation of digital initiatives (Hersey et al., 2001). 

There is strong evidence of the crucial importance of leadership in the successful 

deployment of Operations Management programs like TQM or lean management. Beer 

(2003) underlines the importance of leadership skills and quality of management in TQM 

that sets directions, develops commitment, and creates an open and learning-focused 

culture. Zairi (1994) identifies similar key ingredients of TQM leadership by underlying 

vision and strategy, recognition of people and nurturing process-based culture. Van Dun 
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et al. (2017) claim that lean middle managers engage significantly more in relations-

oriented (e.g., active listening, agreeing) and less in task monitoring behaviours. 

The impact of transformational- and transactional leadership styles on 

digitalisation is not always direct; innovation capability serves as a mediating factor in 

this relationship. Innovation capability has been identified as a key factor in this regard. 

Therefore, organisations should focus on fostering innovation at all levels and allowing 

leaders to develop their skills to make effective decisions (AlNuaimi et al., 2021). The 

appropriate leadership styles in the context of Industry 4.0 are termed 'Leadership 4.0', a 

term which encompasses identifiable key characteristics and skills. (Puhovichova & 

Jankelova, 2021). Strong leadership is essential with the capability of innovativeness, a 

sense of creativity, effective teamwork and clear communication of the identified strategy 

(Akçay Kasapoğlu, 2018). In the case of manufacturing companies, task completion 

monitoring can lead to the required outcome of the transformation (Kretschmer & 

Khashabi, 2020). On the other hand, clear vision and purpose communication from top 

management with intervention only when it is needed can drive the transformation. 

Relationship-oriented actions can contribute to the exploitation of digital transformation 

(Tay & Low, 2017). Managers’ responsibilities include overseeing the allocation of 

necessary resources for implementing a digital transformation strategy (Imran et al., 

2021). 

A task-oriented leader's emphasis on goal setting, efficient processes, and 

performance monitoring can shape the development and execution of a firm's digital 

strategy. By aligning digital initiatives with organisational goals, optimising processes for 

digital implementation, and monitoring, they can drive the success of digital initiatives 

and contribute to the overall competitiveness and growth of the firm in the digital age. 

Task-oriented focus with attention to employee well-being, long-term strategic 

investments, and the human aspect of technology adoption is essential for fostering a 

supportive organisational culture and technological innovation within the firm (Tortorella 

et al., 2019; 2023).  

The relationship-oriented leaders can also have a significant impact on a firm's 

digital strategy, albeit through a different approach compared to task-oriented leaders 

(Tortorella et al., 2018; 2023). Relationship-oriented leaders focus on building strong 

connections and fostering collaboration among team members, stakeholders, and external 

partners. They put more emphasis on cultural alignment that can shape the development 

and execution of a firm's digital strategy. They can have a profound impact on a firm's 
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organisational culture, resource allocation, and adoption of technologies as they can 

create a positive work environment, optimise resource allocation, and facilitate the 

successful adoption of technologies (Mikkelson et al., 2019).  

Furthermore, the leader shall spread awareness of digital transformation, AI and 

robotics topics, promote collaboration and innovation, be value-driven, drive digital 

change, drive cultural aspects of digital transformation, lead by example, take risks, be 

data-driven, be a promoting mentor/coach-style leadership and bring transparency (Imran 

et al., 2021; Dubey et al., 2020), which skills belong to the relation-oriented leaders’ skill 

set. In the context of ethical issues and moral dilemmas, human intuition should be 

retained within the purview of leadership, with a focus on relationship orientation. 

Conversely, the utilisation of AI algorithms and the periodic updating of standards can 

ensure high accountability, which is indicative of task orientation. Digital leadership 

necessitates the cultivation of diverse forms of intelligence (emotional, social, cognitive, 

and ethical) to demonstrate a strategic approach and the capacity to engage effectively 

with technological systems (Balahurovska, 2023). I assume that task-oriented leaders 

have more impact on strategy (Pfeffer, 1987); on the other hand, relationship-oriented 

leaders have more effect on teams, organisational culture, and resources (Mikkelson et 

al., 2019). 

The concept of ‘Leadership 4.0’ encompasses a multifaceted set of attributes and 

practices. These include effective communication, the dissemination of knowledge and 

understanding, the establishment of clear standards (KPIs) and methodologies, the 

provision of coaching, the establishment of expectations, the promotion of openness and 

transparency, the cultivation of trust, the orientation of employees, and the fostering of a 

culture that embraces and learns from mistakes (Puhovichova & Jankelova, 2021) which 

is the combination of relationship- and task-oriented leadership styles. Nevertheless, 

Puhovichova and Jankelova (2021) posit that the most effective Leadership 4.0 approach 

is relationship-oriented: to concentrate on the capacity to comprehend how technology 

influences human beings and how the organisational model corresponds with human 

nature. However, the responsibility assigned to leaders varies according to their 

leadership level. Specifically, leaders at the strategic level are expected to demonstrate 

creativity in developing digital transformation, while leaders at the operational level, 

predominantly technical staff, are expected to demonstrate proficiency in the 

technological application (Kwiotkowska et al., 2021). 
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Weber et al. (2022) proposed the existence of two digital transformation-oriented 

managers: task-oriented and relationship-oriented managers. The empirical study 

concluded that although the combination of the two styles does not give the highest 

efficiency, task-oriented leaders and relationship-oriented skills cannot be ignored since 

they soften the downsides of the task-oriented style. Tortorella et al. (2018; 2023) studies 

also show similar results, although they mainly focused on digitalisation in a lean 

environment: managers can achieve greater efficiency with task orientation, but with their 

relational style traits, they can achieve more favourable results in the long term. 

A paucity of research has been conducted on analysing leadership competencies 

that negatively affect effectiveness. To the best of my knowledge, no study has been 

carried out on negative leadership competencies in the I4.0 environment. The influence 

of leadership on digital transformation is undoubtable, and findings suggest that skills in 

both task and relationship-oriented styles could have a positive impact on digital 

transformation (Kwiotkowska et al., 2021). As is evidenced, leadership constitutes the 

fundamental element of digital transformation, including the acceptance of artificial 

intelligence and robotics. The leader must possess a clear vision that can be 

communicated to employees and support innovation within the organisation to facilitate 

a seamless transition process (Müller et al., 2024). Nevertheless, there is a considerable 

amount of debate surrounding the most efficacious leadership style in terms of effecting 

transformation.  

Some argue that task orientation should be the primary focus, with leaders 

concentrating on KPIs. In the context of digital transformation, task-oriented leaders have 

been shown to demonstrate a high level of proficiency, owing to their emphasis on 

efficiency, clear objectives, and practical outcomes. These leaders tend to perform well 

in environments where measurable progress, process optimisation, and structured 

frameworks are paramount, such as manufacturing areas (Tortorella et al., 2018; 2023). 

This congruence with the systematic nature of digital technologies facilitates their rapid 

adoption and implementation of new digital tools to streamline operations.  

Conversely, others posit that the emphasis should be on the individual's value, 

communication, collaboration, team dynamics and relationships in order to facilitate 

acceptance and a more personalised experience with digital tools (Tay & Low, 2017; 

Puhovichova & Jankelova, 2021). They are adept at fostering innovation by ensuring that 

technology adoption is aligned with company culture and stakeholder needs (Mikkelson 

et al., 2019).  
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A third perspective, which is supported by the notion of a 'no-one-fit-for-all' 

(Hersey & Blanchard, 1997), proposes a “digital leadership” style or “Leadership 4.0” 

(Puhovichova & Jankelova, 2021) that combines task and relationship orientation (Dióssy 

et al., 2023; 2025) and incorporates technical, sociological, strategic and business skills 

(Balahurovska, 2023; Imran et al., 2021; Dubey et al., 2020) with a special focus on 

employees and implementation success. The advantage of mixing these two styles lies in 

their complementary strengths: task-oriented leaders drive the technical implementation 

and optimisation of digital solutions (Tortorella et al., 2018; 2023), while relationship-

oriented leaders ensure these changes are accepted and effectively integrated across teams 

(Mikkelson et al., 2019). Together, they create a balanced approach to digital 

transformation efforts (Weber et al., 2022).  

Figure 10 portrays the link between leadership styles and digital transformation. 

 

Figure 10: Relationship between leadership styles and digital transformation 

 

 

Source: Author’s work, 2024 
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that human intuition and creativity are irreplaceable, and that leadership requires human 

guidance (Balahurovska, 2023). The utilisation of AI and robots gives rise to a number 

of ethical dilemmas (Farina et al., 2025), including data protection, fair decision-making 

and machine liability (Balahurovska, 2023). Conversely, others argue that digital 

transformation and the use of technological tools are necessary to maintain global 

competitiveness (Liao et al., 2017; Culot et al., 2020). The capacity of artificial 

intelligence to empower managers to respond with greater adaptability to a dynamic 

environment is widely acknowledged (Imran et al., 2021; Hersey & Blanchard, 1977). 

However, there are those who contend that the excessive reliance on digital solutions such 

as AI or robotics in business operations can render company practices opaque 

(Chardonnens, 2025) and result in an undue prioritisation of technological solutions over 

human factors.  

 

I.7.4. Digital transformation and operational performance improvements 

The advent of Industry 4.0 has engendered a paradigm shift in the manufacturing sector, 

offering enterprises the prospect of attaining a competitive advantage through enhanced 

productivity, flexibility, ROI, cost reduction, and accelerated processing speeds (Sufian 

et al., 2025). The potential for applications of digital transformation tools - AI, Big Data, 

cloud computing - to improve operational efficiency is significant (Xue et al., 2025). 

Digital transformation can bring great benefits to an organisation, including enhanced 

organisational performance, better business operations and processes (Kretschmer & 

Khashabi, 2020). Digital transformation has been used to change business operations, 

business models and affect products, services, processes, and organisational structures 

(Westerman et al., 2012). A strongly identified digital strategy can lead to greater 

operational performance (Matt et al., 2015). Manufacturing firms start their digital 

journey as it promises improvements in all dimensions of the triple bottom line 

(Felsberger et al., 2020). Studies examining different ‘layers’ (e.g., projects, applications, 

firm-level) of digital transformation in the manufacturing context reached very similar 

conclusions. Empirical evidence underlines that there is a positive relationship between 

digital transformation and operational performance. Quality and inventory are the key 

vehicles to improve perceived cost efficiency (Büchi et al., 2020; López-Gómez et al., 

2018). Firms’ digital transformation can positively correlate to the boost of financial 

performance (Berman et al., 2020; Dubey et al., 2020). Moreover, it can improve firms’ 
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operating flexibility with quicker response (Tian et al., 2022) and quality through a high 

level of service and sustainable production (Akçay Kasapoğlu, 2018). 

In general, digital transformation can have a profound positive impact on a firm's 

operational performance by enhancing efficiency, increasing flexibility, improving 

quality, cost-effectiveness and optimising their services. Primary strategy can have a 

transformative impact on a firm's operational performance: strategy aligns the firm’s 

goals and technology initiatives with organisational goals, culture and resources, leading 

to tangible improvements (Berman et al., 2020; He et al., 2023; Tortorella et al., 2023; 

Wu et al., 2021). Organisations that successfully embrace digital transformation can gain 

a competitive edge, drive growth, and achieve long-term success in today's rapidly 

evolving business landscape (Chikán et al., 2022).  

The findings of the study of Müller et al. (2024) indicate that in circumstances 

where there is a limited adoption of robotics, companies utilise robots with the objective 

of reducing costs through process innovation. Conversely, when adoption levels are high, 

the technology is employed to enhance revenue through product innovation. 

Figure 11 reveals the connection between digital transformation pillars and 

operational performance indicators. 

 

Figure 11: Relationship between digital transformation and operational performance 

 

 

Source: Author’s work, 2024 
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I.7.5. The relationship between leadership styles, digital transformation, and 

operational performance 

The dissertation's most significant added value lies in its holistic and multidimensional 

approach to the topic of the relationship between leadership styles, digital transformation, 

and operational performance. 

There are a limited number of studies investigating the relationship between 

leadership and management studies, digital transformation (with particular reference to 

AI and robotics), and operational performance. While there are case studies giving insight 

into the context of these relationships (Imran et al., 2021; Tay & Low, 2017), many of 

them use surveys for the investigation (Dubey et al., 2020; He et al., 2023). There is only 

one study using clearly defined leadership styles (Tortorella et al., 2023); other studies 

only provide some characteristics that they consider essential for leaders. The term 'digital 

transformation' is a broad concept that can be described in a number of ways in the 

academic literature. Some studies grasp the digital transformation purely with 

technology-related aspects, utilisation of specific digital tools, such as AI, Big Data, ML, 

or robotics (Dubey et al., 2020; He et al., 2023; Tay & Low, 2017), while other articles 

use cultural measures (Akçay Kasapoğlu, 2018; Imran et al., 2021). Others, however, 

employ the term more expansively to denote a comprehensive organisational 

transformation with multiple facets: a combination of technology, culture, or even 

strategic-related items is applied (Berman et al., 2020; Tortorella et al., 2023). Regarding 

the operational measures, mainly business-level measures are used, such as financial 

measures, market share, and RoI. Classical operations measures are less frequent, 

although digital technologies most probably have a more direct impact on operational 

measures than business-level ones (Csiki et al., 2023). There are only two studies focusing 

on a larger sample of manufacturing companies (Dubey et al., 2020; Tortorella et al., 

2023). 

The positive impact of digital technologies on various operational performance 

measures was analysed in the study of López-Gómez et al. (2018). Manufacturing firms 

pursue digital transformation to provide better services (products), gain competitive 

advantage, and increase profitability (Westerman et al., 2012). Managers’ contribution to 

digital transformation and higher operational performance is also acknowledged, at least 

with a defined digital strategy (Hess et al., 2016). Digital solutions with substantial 
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leadership help manufacturing companies improve quality and provide more responsive 

operations (Akçay Kasapoğlu, 2018).  

It is incumbent upon leaders to proactively incorporate digital technologies into 

their business processes, as this enables overcoming technology limitations, enhancing 

collaboration, and fostering innovation. Digital tools, such as the Internet of Things (IoT), 

have the capacity to streamline production processes. Trust in tools like robots and AI, in 

conjunction with effective leadership, is of pivotal significance in the context of 

enhancing operational efficiency. Integrating advanced digital technologies through a 

knowledge-oriented leadership paradigm can potentially contribute to enhanced 

operational performance. This integration offers practical perspectives to managers on 

managing digital transformation within organisations (González-Mohíno et al., 2024). 

Furthermore, firms must meticulously select and adjust their technology portfolios based 

on operational needs, especially when evaluating the practical value of emerging 

technologies, such as blockchain. Hence, it is imperative to strike a balance between 

resource efficiency and organisational resilience, as digital technologies have the 

potential to enhance both of these aspects by improving adaptability, risk resistance, and 

decision-making agility in changing environments (Xue et al., 2025). Investing in 

entrepreneurial traits, such as proactiveness, risk-taking and innovativeness, is pivotal for 

numerous organisations. It is imperative for managers to embody an entrepreneurial spirit 

to capitalise on these traits and achieve a competitive advantage. The ability to construct 

and leverage AI is paramount, and environmental dynamism can significantly influence 

the adoption of AI and organisations' operational performance (Dubey et al., 2020). 

A recent study by Tortorella et al. (2023) analysed leadership’s moderating 

influence on the relationship between digital transformation and performance. It found a 

positive influence on task-oriented behaviours (moderating the impact of technology) and 

a negative influence on relationship-oriented behaviours (moderating the impact of 

employee and culture). The study of Tortorella et al. (2023) examines moderating 

implications of leadership; however, we believe that leadership does drive digital 

transformation. Furthermore, they did not consider the aspect of resources (especially 

organisational issues) in their paper. 

Digital transformation-oriented managers can be categorised into two types: task-

oriented and relationship-oriented managers (Weber et al., 2022). In the empirical study, 

it is revealed that although the combination of the two styles does not give the highest 

efficiency, task-oriented leaders, relationship-oriented skills cannot be ignored since they 
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soften the downsides of the task-oriented style. Studies (Tortorella et al., 2019; 2023) also 

show similar results, although they mainly focused on lean management in a digital 

environment: managers can achieve greater efficiency with task orientation, but with their 

relational style traits, they can achieve more favourable results in the long term. Müller 

et al. (2024) identified that the digital transformation leadership competency portfolio is 

contingent upon analysing the transformation drivers and goals. A comprehensive 

exploration of market innovation, operational efficiency, active stakeholder involvement, 

and enhanced competitiveness is imperative to ensure the efficacy of the portfolio. 

The precise characterisation of leadership, the complex approach to digital 

transformation, and the focus on more direct operational measures in the manufacturing 

industry distinguish my research.  

Figure 12 maps out the connection between leadership styles, digital 

transformation pillars and operational performance indicators. 

 

Figure 12: Relationship between leadership styles, digital transformation, and 

operational performance. 

 

 

Source: Author’s work, 2024 
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competitive advantage (Avella et al., 2001; Chikán et al., 2022) to the current state of 

smart tools (Soori et al., 2024), AI leadership, and decision-making partners, the 

trajectory is intriguing, and the future remains uncertain (Smith & Green, 2018; Krishnan, 

2024). The prospect of robot leaders in the near future is a fascinating one. In the 

contemporary digital age, success is contingent on leaders who are not only adept at 

adopting the most recent technological tools but also possess a profound understanding 

of their impact on human beings and operational performance outcomes (Tortorella et al., 

2023; Dióssy et al., 2023; 2024; 2025). Therefore, the future of digital transformation - 

AI, robotics - and leadership entails a broad spectrum of opinions and challenges and 

ascertaining the optimal balance will be a pivotal task for leaders (Puhovichova & 

Jankelova, 2021). It is suggested by these trends that the future of leadership will be 

characterised by a delicate balancing act between the embrace of technological 

advancements and the maintenance of a human-centred approach (Zhong et al., 2017). 

The challenge for leaders will be to identify innovative methods of leveraging artificial 

intelligence and robotics while ensuring that leadership practices are ethical, transparent, 

and inclusive (Smith & Green, 2018; Krishnan, 2024). 

 

I.8. Research methods and research setting 

In my doctoral dissertation, I used quantitative research methods. I chose a questionnaire 

survey to collect the data as it is the most frequently used primary research technique 

because it furnishes the researcher with a plethora of objective data. (Mikkelson et al., 

2019). 

In the first paper, I utilised the data obtained from the questionnaire survey, 

comprising a 252-item cleaned sample from the USA and Hungary. Both developed 

countries have prioritised investment in digitisation, although the approach and level of 

digitisation differ. The data were subjected to an association test, correlation test, a 

difference between variables test (χ2 test), categorical principal component analysis 

(CATPCA), homogeneity test and ordinal logistic regression (o-logit) study following 

pre-tests and examinations. The chosen analyses followed a pre-set method. The 

association test reveals which elements are related to each other (see Table 2). The 

correlation test shows which elements are correlated to each other: in this matter, in the 

long term, Americans believe that robots will be more likely to do the jobs. With the 

homogeneity test, I examined the difference between the thinking of generations Y and 
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Z, as well as Americans and Hungarians. As the result of the aforementioned χ2 tests, 

there was no significant difference between the generations’ opinions or the nations' 

thinking. I used CATPCA for the purpose of attitude investigation (see Table 1). With 

regression analysis, I managed to determine the function-like positive or negative 

relationships of the variables in a multivariate approach and the relationship between AI 

and HR (see Table 3). Results indicated that young economists support the use of AI in 

their workplace. 

The second and third papers are based on the identical database obtained from 

TÁRKI during the period of 2018-2019. In contrast, the first paper is based on a different 

database – data collected by me in 2020 – analysed with a different statistical approach. 

The survey was focused on SMEs, and thus, the 84% participation rate in Hungary is 

representative of the sampling rate. The largest proportion of respondents were from the 

manufacturing sector (51%), followed by trade (24%). The sample also included 

companies from a range of other sectors, including construction, transport, storage, 

catering, and information and communication. Domestic private owners own a substantial 

majority of the enterprises in question. The majority of these enterprises are 

headquartered in Budapest and Central Hungary. A total of 234 companies completed the 

questionnaire, and financial data were also requested. In total, approximately 1,000 

questionnaires were distributed. A further stage of data processing was cleaning the data 

set to ensure its reliability. The final sample comprised 209 companies. The sample 

processed during the research was limited to companies operating in Hungary, and only 

manufacturing companies were included in the analysis. The rationale behind the data 

reduction was to concentrate the research efforts, and one of the most effective methods 

for achieving this was to focus on the manufacturing sector during the data collection 

period (2018-2019). Prior research has demonstrated that the manufacturing sector is a 

significant area of focus in the context of digitalisation. In addition to its status as a 

significant contributor to the Hungarian economy in 2018 and 2019, the manufacturing 

sector represents the largest segment of the industrial sector. The number of registered 

manufacturing companies increased from 74,212 in 2018 to 74,927 in 2019, representing 

a 1% growth compared to previous years. In 2018, the manufacturing sector constituted 

23.1% of Hungary's gross domestic product (GDP), while in 2019, it accounted for 21.5% 

of the country's GDP. The industry demonstrated a 3.7% growth in 2018 and a 5.5% 

growth in 2019 in comparison to the previous year. Notably, the manufacturing sector 

exhibited a 16.1% growth from 2018 to 2019. In 2018, the manufacturing sector 
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accounted for 26.3% of national investment in the economy, while in 2019, this figure 

reached 26.8% (Központi Statisztikai Hivatal, 2021). In light of the presented data, it can 

be concluded that the Hungarian manufacturing sector appropriately represents the area 

under analysis and provides sufficient data for the study. In total, 113 manufacturing firms 

were included in the database. However, this was subject to further data cleaning, 

resulting in a final sample of 94 items. 

In the second paper, I used the SPSS system and exploratory component analysis: 

Principal component analysis (PCA) to identify the digital transformation pillars (see 

Table 7) and the leadership styles groups (see Table 9). Moreover, I used regression to 

analyse the relationship between the two digital transformation pillars and two leadership 

attributes (see Table 10). 

In my third study, I used the same exact data sample as in my second research. I 

built on the previous quantitative research data. I employed a more complex and 

comprehensive statistical method, partial least squares (PLS), utilising the same data set 

as in the preceding SPSS study. This software program uses a graphical user interface for 

variance-based structured equation modelling (SEM) utilising the PLS path modelling 

method (Wong, 2013). The method may be employed to analyse the relationships 

between variables and determine their nature. The PLS method entails the execution of 

multiple OLS (ordinary least squares) sequential regressions. Given that PLS does not 

estimate parameters using maximum likelihood, a normal distribution is not a 

prerequisite. The use of OLS is justified on the grounds that it is the most consistent 

method for small samples. The partial least squares approach is based on variance and 

requires the appropriate use of relatively small samples (in my case: 94). Furthermore, 

this method was selected due to the absence of constraints on sample size. This approach 

can be employed as an efficient method when the sample size and measurable factors are 

limited and the distribution of variables is uncertain. The PLS employs multiple 

regression, whereby the coefficient R, the t-value and the coefficients R² (see Table 14) 

are calculated for each regression model component (Saghafi, 2016). The figure 

illustrates the extent to which the variance of the latent variable is explained by the other 

latent variables. Furthermore, it elucidates the strength of the effect of one variable on 

another. The relative statistical importance of the different path coefficients can be 

determined by their respective weights. These determine the strength of the effect of each 

item on a given variable (Wong, 2013) (see Table 15 and Figure 17). 
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Figure 13 presents the statistical research methods that I used in the research 

papers.  

 

Figure 13: Research methods and their connection 

 

 

Note: the lighter brown cells are based on the same database, and the dark brown cell 

based on a different database were analysed with different statistical approaches. 

Source: Author’s work, 2024 
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Recognising the prevailing positive and trusting perception among current employees 

(and future managers) regarding the relationship between HR and AI raises concerns 

about whether Hungarian small and medium-sized enterprises (SMEs) are keeping pace 

with the rapid expansion of AI and digitalisation (Dióssy, 2024). I adopted a top-down 

perspective regarding the influence of leadership on digital transformation by analysing 

(survey) data from top leaders in the context of manufacturing SMEs which dominate the 

Hungarian economy (Dióssy et al., 2023). I studied the direct and indirect (mediator) 

effects of different leadership styles on digital transformation and improvements in 

operational performance (Dióssy et al., 2025). 

In the last chapter, I elucidate the correlation between the findings and my 

conclusions, and I discuss the three papers. 

Figure 14 visualises the structure of my doctoral dissertation. 

 

Figure 14: Structure of the dissertation 

 

 

Source: Author’s work, 2024 
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CHAPTER II – 1st Article 

The opinion of young economists of Generation Y and Z about 

artificial intelligence  

 

Abstract 

An increasing part of our everyday lives is influenced by artificial intelligence (AI). The 

motivation and attitude of Generations Y and Z, who are already present in the labour 

market, have a long-term effect on the competitiveness of companies. In addition to 

recognising the advantages of AI, applying it and adapting to its possible disadvantages 

is also a significant task. In my research, I focus on exploring the way of thinking of 

young economists regarding AI and robotics using anonymous questionnaires (147 

Hungarian, 105 American respondents). In order to do this, I interviewed young people 

from the United States (a developed economy and leader in AI) and Hungary (a developed 

economy but not significant in the field of AI). My research revealed that no significant 

difference can be discovered between the thinking of the economists of the two nations. 

There are clearly positive and optimistic perceptions about AI and its short- and long-

term impact. 

 

II.1. Introduction 

In our lives, we often encounter artificial intelligence (AI) in some form. By this, we mean 

that computers are capable of thinking and performing tasks. They interact with other 

devices and act as humans in areas that only humans could previously (Dirican, 2015). 

There is no doubt that the topic is relevant, but its short-term (5-10 years) and long-term 

(10-30 years) outcomes raise many questions. Both ordinary people and researchers are 

divided by the question of how human resources (HR) and AI will relate to each other in 

the future. There will be jobs that disappear and transform, but there will also be jobs that 

will not change significantly in the foreseeable future. 

The intelligent robot, as a technology of the fourth industrial revolution, automates 

rule-based, repetitive, labour-intensive tasks instead of human labour, for example, in an 

office environment (Demeter et al., 2020a, b). The main motive behind combining AI 

with robotics is to try to optimise its level of autonomy through learning. Although the 
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creation of a system exhibiting human-like intelligence remains elusive, robots can 

perform specialised autonomous tasks using AI. 

I conducted a comparative empirical study related to my research topic in Hungary 

and the United States (USA). The USA is an economic superpower, and Hungary is a 

relatively small country. Therefore, I am presenting the experiences of two countries with 

significantly different characteristics. Young generations are represented in large 

numbers in the labour market in both countries, and both countries are classified as 

developed ones (OECD, 2019). AI investments are a priority in both the USA and 

Hungary, but the difference is that this preference has been felt in the USA for a 

significantly longer time, while in Hungary only in recent years (Digital Wellbeing 

Program, 2020). According to research by PriceWaterhouseCoopers, the impact of AI in 

Hungary will begin to intensify in the 2030s. AI will have a greater impact on jobs where 

men work in the majority, while women will face smaller changes between 2020 and 

2030 (PWC, 2019). 

I researched the two youngest generations of economists about their opinions and 

expectations regarding AI. By using the research results, the actors in the economy can 

prepare for the changes, which is also important because the jobs with the greatest 

potential deal with AI and data. Economics students can be regarded as lay observers; 

however, the purpose of my research is precisely to examine the views and experiences 

of the actors in the labour market. 

Given that the chosen target group will definitely face the challenges under investigation, 

I am looking for the answer to whether they can be more successful by following the 

American model, creating a completely new action plan, or applying a domestic strategy. 

The research question explores the connections between young economists' thinking 

about AI, which serves as the basis for formulating hypotheses. 

The article first reviews the framework of AI in the context of the literature review 

and then analyses the characteristics of nations and generations. After that, it presents the 

methodology and results of the empirical research. Finally, it summarises findings that 

are also useful for practice and future research opportunities. 

 

II.2. The conceptual and literary background of the research 

This section evaluates the relationship between Industry 4.0, AI, robotisation, and 

digitalisation. After that, it describes the characteristics of the investigated research object 
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in the USA and Hungary and presents the characteristics of Generation Y and Generation 

Z in the labour market. Finally, the hypotheses to be investigated will be formulated. 

 

II.2.1. The connection between Industry 4.0, AI, robotisation, and digitalisation 

As a result of the fourth industrial revolution, smart products and services were created 

to transform the business model, the economy, and the functioning of society. Industry 

4.0 is a subset of the fourth industrial revolution, within which humans and machines 

work together in an industrial environment using cognitive technologies (Lemaignan et 

al., 2017). Individual production and its creation as efficiently as possible have come to 

the fore. As a result, those companies that are able to satisfy individual customer needs at 

a low cost can remain competitive and achieve greater profits (Deloitte, 2014). 

The manufacturer-supplier-customer relationship, production methods, 

distribution, and communication fundamentally change (Gerbert et al., 2015). The 

transformation of Industry 4.0 goes beyond simple process innovation, which is highly 

dependent on the digitisation of products and the construction of new digitally supported 

business models. Although physically dominant technologies play a decisive role in 

production, digital solutions and intangible capital are the main driving forces behind 

development (Demeter & Losonci, 2020). According to Keszey and Zsukk (2017), 

innovations are gaining ground primarily in the fields of finance, commerce, the 

automotive industry, education, healthcare, government, and info-communications. 

The digital technology, AI, cognitive technologies, and the Internet of Things 

(IoT), the world of work and society is changing (Buzurovic et al., 2014). There are still 

many debates about whether AI will replace human work. Robots capable of performing 

pre-programmed sequences of tasks have been used in production for a long time, 

performing repetitive, complex, and monotonous operations. However, the development 

of robots is moving in the direction of autonomy, flexibility, and cooperation (Lemaignan 

et al., 2017). According to Tegmark and Werner (2018), within 20 years, 50% of jobs will 

be automated. These phenomena raise additional questions for HR. What will the 

relationship be between AI and HR? What skills and abilities will be important? 

The technological transformation has accelerated significantly in recent years, 

with digitisation at its core. Publications of recent years (Demeter, 2020; Demeter & 

Losonci, 2020; Demeter et al., 2020; Szerb et al., 2020) unambiguously claim that 
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international technological innovations have also reached our country; the only question 

is which company, when and how successfully it can carry out the digital transformation. 

There will be a need for highly qualified specialists in the future to manage the 

software of the machines. It is a question of how machines and humans can cooperate 

with each other. Due to automation, jobs will disappear, and low-skilled people are most 

threatened by the change (OECD, 2019). For this reason, it is important to constantly train 

and retrain the workforce in order to be able to switch to another task if a work process is 

replaced by machines. 

 

II.2.2. Generation Y and Z, the young workers 

From the 20th century onwards, we can talk about generations, so we distinguish veterans 

(from the 1920s to the end of World War II), baby boomers (from the end of World War 

II to the 1960s), Generation X (from the 1960s to the 1980s), Generation Y, the 

millennials (from the 1980s to the 1990s), and Generation Z (from the second half of the 

1990s until the turn of the millennium). In addition, we can discuss the youngest, known 

as the alpha generation (those who were born after 2010) (Meretei, 2017). There is no 

uniform agreement on the sharp age limit between the generations in the literature. 

Therefore, I take the Zemke, Raines & Filipczak (2000) article as a basis, based on the 

fact that people who were born between 1980 and 1994 belong to Generation Y, and the 

people who were born between 1995 and 2009 are called Generation Z. 

Gen Y, or the first digital generation, was the first to be born into the world of 

technology. They are highly skilled in digital skills; therefore, it is easy for them to 

quickly get used to using these IT tools (Bencsik et al., 2016). The majority of Generation 

Y is already present in the labour market; they are characterised by multitasking and 

divided attention. For them, the concepts of success, career, and money are primely 

important. They are committed to their work but not to their workplace. The balance of 

free time and relaxation is essential to them. Their communication occurs primarily in the 

virtual space; their online presence never ends (Bencsik et al., 2016). 

Gen Z is the first global generation. This age group is flexible, tolerant of different 

cultures, content- and knowledge-oriented (Tari, 2010). Technology is in the blood of 

those who were born in this generation. They grew up in an uncertain, complex 

environment that determines their opinion about work, learning, and the world (Bencsik 

et al., 2016). They are intuitive; they expect a quick reaction to everything. They are 
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initiators, brave, and fast flow of information and content research characterise their 

everyday lives, and immediate reward and freedom are necessary for their comfort 

without commitment (Bencsik & Machova, 2016). 

Several multinational companies have conducted research on how Generations Y and 

Z choose their workplace. It can be concluded that in 2018, both generations clearly had 

a negative opinion of their business motivation (Deloitte, 2018). The reason for this, in 

my opinion, can be inadequate communication, as well as the fact that companies are not 

equipped for the young workforce. With the spread of the fourth industrial revolution, 

soft skills are becoming more valuable. A company can be successful in the labour market 

if its employees are employed based on their competencies, skills, proficiency, and 

experience, supplemented by taking into account their personal and individual motivation 

and principles (Bencsik et al., 2016). Both generations are the perfect "base material" for 

embracing the changes brought about by Industry 4.0, as they are most at home in the 

field of IT and technology, as they were born into it. 

 

II.2.3. Formulation of hypotheses 

After mapping the theoretical background, I divided the research question into several 

groups.  

1) young people's confidence, motivation, and interest; 2) investigation of the 

areas affected by AI; 3) thoughts on soft and hard skills; 4) the relationship between AI 

and HR; and 5) young people's image of AI. Along these groups, I formulated the 

following hypotheses: 

H1: Economists are confident in the labour market. 

H2: There is a difference between the motivation of Hungarian and American economists. 

H3: AI and robotisation will have a motivating effect on people's work. 

H4: Young Hungarian and American people have different opinions about which areas 

are most affected by AI in the short term. 

H5: Young Hungarian and American people have different opinions about which areas 

will be most affected by AI in the long term. 

H6: Both soft and hard skills are essential from the economists’ perspective. 

H7: Both soft and hard skills can be developed from the economists’ perspective. 

H8: Human work will not completely disappear; it will just change. 
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H9: There is a difference in the vision of American and Hungarian economists in the short 

term and the long term regarding how similar robots will be to us. 

H10: According to both American and Hungarian economists, there is a difference 

between short-term and long-term forecasts in the relationship between robots and HR in 

the labour market. 

H11: Hungarian and American economists think differently about the effects of AI. 

 

II.3. Applied research method and data collection 

The chosen research method was an anonymous questionnaire in order to get an authentic 

picture of how American and Hungarian Generation Y and Z economists think about AI 

and its influencing factors. The questionnaire survey is the most frequently used primary 

research technique (Mikkelson et al., 2019). 

I am looking for the answer to what similarities and differences are in the thinking 

and attitude of millennial and global generation economists regarding AI in each country. 

According to my preliminary assumption, there might be differences between the 

employees’ opinions of the countries due to generational differences. 

The questionnaire was completed in Hungarian and English, and I sent it out on 

social media and in private messages. Most of the domestic applicants are current and 

former economists from the Corvinus University of Budapest and students from the 

University of Debrecen. In addition to these, I published the questionnaire in Hungarian 

university groups where university questionnaires are specifically published, so 

participants in the most important Hungarian economics training courses answered my 

questions. A significant part of the American applicants is from California, primarily 

current and former students at California State University, Sacramento. In addition, I 

posted the English questionnaire in relevant Facebook groups such as the University of 

California, Los Angeles, University of California, Long Beach, University of San 

Francisco, Harvard University Business School, Boston Business School groups, as well 

as other American questionnaire filling sites and such into groups that engage in academic 

and business conversations. 

The questionnaire has three main parts. 

In the first one, I assessed data and opinions about work, such as whether the 

person filling in is studying or working, in what position and in what field. For example, 
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‘Do you plan to look for a new job in the next 1-2 years? Do you consider yourself 

confident in this regard, and what motivates you when working?’ 

In the second part, I assessed opinions about AI and robots. The questions, 

formulated on a 1-5 Likert scale, focused on the short- and long-term use of AI, the 

relationship between robots and HR, and the importance of soft and hard skills. There 

were short, opinion-explaining questions regarding the AI in order to reveal the personal 

opinions of the respondents. This also revealed that the respondents have an extremely 

high knowledge of the subject and are very interested. 

In the third part, I asked for general demographic data. Thus, I assessed the age 

group (generation Y and Z), gender, country of employment, and place of residence by 

type of settlement, highest completed education, language skills, and income situation. 

Of those who filled out the questionnaires, a total of 252 people remained after data 

cleaning, of whom 147 were Hungarian and 105 were American. Out of the 252 people, 

a total of 122 are part of Generation Y (56 Hungarians and 66 Americans) and 130 from 

Generation Z (91 Hungarians and 39 Americans). The distribution of respondents was 

112 men (58 Hungarians and 54 Americans) and 139 women (89 Hungarians and 50 

Americans), 1 American did not answer the gender question. Based on the sample size, 

few general statements can be made since the number of respondents is small compared 

to the population of young economists in the countries. The sampling is not 

representative, as it was not done by random selection from the young economist 

population. Despite all this, it can be argued that the results can draw the attention of 

those involved in the changes. 

 

II.4. Empirical results 

I conducted the analysis along the 5 groups formulated in the first section by evaluating 

the 12 hypotheses. I present the results of the research in the following section. 

 

II.4.1. Examination of hypotheses 

I got clear results from the answers to the questions about self-confidence, motivation, 

and interest belonging to the first hypothesis group. Hungarian applicants are more 

confident in the labour market than Americans, as 88% of domestic economists and 82% 

of Americans stated that they would definitely or probably find a job if they looked. 10% 

of Hungarians are unsure, and 2% believe that they will certainly not find a job if they are 
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looking. Generation Z is in the majority among those who are uncertain. 13% of 

Americans are not sure they will find a job, and 5% say they won't find a job if they are 

looking for it. This rate is higher than among Hungarians. Among the indecisive 

Americans, Generation Z and Generation Y are represented in a half-half ratio. 

It is surprising that among Hungarians, Generation Z is remarkably confident 

about their qualifications: 57% stated that they will definitely find a job if they look, while 

only 36% of Americans said the same. The ratio was reversed among Generation Y, 50% 

of American millennials and 39% of Hungarians believed that they would definitely find 

a job. Overall, according to more than 80% of the respondents, they think that they will 

definitely or probably find a job in the labour market if they look for it. I therefore accept 

the first hypothesis, that economists are confident in the labour market. 

It can be concluded that the two most important motivational factors in both 

nations are salary and learning and development opportunities. However, Hungarians 

prefer salaries, while Americans prefer development and learning. In addition to these, 

the balance between work and free time, the workplace atmosphere and challenging tasks 

play a prominent role. The latest IT tools were nominated as a motivational factor in a 

negligible proportion. Therefore, I reject the hypothesis that there is a difference between 

the motivations of Hungarian and American economists since there is hardly any 

difference between the motivations. 

The majority of respondents would not change their attitude toward work as a 

result of the application of AI (42% for Hungarians, 34% for American respondents), and 

a small proportion of respondents stated that the application of AI is very motivating for 

them (6% of Hungarians and 5% of American respondents). 32% of Hungarians and 37% 

of Americans said that it would be more motivating. 4% of Hungarians and 9% of 

Americans thought the use of AI was particularly demotivating. There was no difference 

in the distribution of motivation between Generations Y and X: economists are clearly 

indifferent. The standard error for the USA is 0.090; 0.075 in the case of Hungary, 0.079 

for Gen X, and 0.085 for Gen Y. It can be said that the respondents are optimistic about 

this topic, but it does not affect their motivation during their work. Therefore, I reject the 

hypothesis that AI and robotisation will have a motivating effect on people's work. 

In the second hypothesis group, I examined the areas affected by AI. In the short 

term, the judgments of Hungarians and Americans are very similar regarding which areas 

will be most influenced by AI. The reason for this is that the influence of AI can already 

be felt in these areas, and it is easier to comment on the near future. The image of the call 
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center robot is already present in our lives (telecommunications for Hungarians 63%, for 

Americans 68%), in transportation (59% for Hungarians, 55% for Americans), the 

developments of self-driving cars, for example, Tesla. Our easily traceable packages in 

logistics (42% for Hungarians, 43% for Americans), VR and AR games (38% for 

Hungarians, 43% for Americans) and robots made by various engineers (33% for 

Hungarians, 42% for Americans). 

In accordance with the above, I reject the fourth hypothesis, according to which 

Hungarian and American young people have different opinions about which areas are 

most affected by AI in the short term, since there is hardly any visible difference between 

them. 

The opinion is already more divided among the countries' respondents in the long 

term. According to the Hungarian economists, space research (49%), healthcare (48%), 

education (44%), followed by logistics (40%), transport (40%), and telecommunications 

(39%) in that order are the most probable to be AI-affected. There was no area that we 

believe would not be affected by AI in some form in the long term. According to 

American respondents, AI will have the greatest impact on healthcare (59%), followed 

by transport (51%) and engineering (51%), telecommunications (49%) and space research 

(48%) was marked. Logistics (43%) and national security (42%) are also worth 

mentioning. According to the Americans, AI will have little impact on tourism in the long 

term. Long-term visions can also differ from country to country because states can 

support different projects, and different areas are more prominent in each country (OECD, 

2019). 

Therefore, I accept the fifth hypothesis, that Hungarian and American young 

people have different opinions about which areas are most affected by AI in the long term 

since there is no consistent similarity. 

In the third group of hypotheses, I examined the difference in opinions regarding 

soft and hard skills. Both American and Hungarian economists claimed that both skills 

are equally important when working (54% of Hungarians and 66% of Americans). 

However, more than a quarter of Hungarians (29%) indicated that soft skills are more 

important, while in the case of Americans, less than a quarter (25%) thought that soft 

skills are more important: that is, the ability to solve problems, emotional intelligence, 

behavioural and communication style, attitude or motivation. 55% of Hungarian Gen Y 

economists, 54% of Gen Z economists, 73% of American Gen Y, and 54% of Gen Z also 

think that both types of skills are equally important. This contradicts to Bencsik et al. 
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(2016), on that Generation Y employees significantly underestimate the importance of 

soft skills in the field of work. 

Based on the above, I clearly accept the sixth hypothesis, that both soft and hard 

skills are important from the perspective of economists. 

Regardless of geographic location, young economists believe that both soft and 

hard skills are important (Hungarians 54%, Americans 66%). In addition, 44% of the 

Hungarian respondents believe that only the hard skills of AI can be developed, while 

49% of the Americans, in contrast, believe that both can be learned and developed. AI is 

capable of learning human skills, such as emotional intelligence, behavioural and 

communication style, or motivation, thereby creating even greater competition in the 

labour market. AI algorithms can also develop soft skills through learning, but people 

must also be aware of the consequences of this and provide them with opportunities for 

development and training. Based on the above, I do not reject the seventh hypothesis, that 

both soft and hard skills can be developed from the viewpoint of economists, both in the 

case of the Americans and in the case of the Hungarians. Hence, I reject the hypothesis 

as a whole. 

The fourth group of hypotheses covers the relationship between AI and HR. Those 

who completed the survey agreed with the statement that human work will not completely 

disappear but will rather be transformed in the long term. 74% of Hungarians fully or 

rather agree that jobs are changing rather than disappearing. More than a third of 

Americans tend to agree with this, with 23% saying that they strongly agree or tend to 

disagree. Therefore, I can state that they agree with this only in the case of the Hungarian 

respondents. In the case of the American respondents, slightly more than half of the 

respondents agree with this. Only 3-4% of respondents do not agree with the statement, 

so they think that a significant part of the jobs will disappear. I make it probable that this 

smaller part will take action against robotisation and AI. 

Considering everything, I accept the eighth hypothesis, that according to the 

respondents, human work will not completely disappear; it will only be transformed. 

Based on the research results, I accept the ninth hypothesis, according to which there is 

a difference in the vision of both the American and Hungarian economists in the short- 

and long-term in terms of how similar robots will be to us since it is clear that according 

to the young people of both nations, in the short term, robots will be medium (35-39%) 

or less (33-34%), while in the long term they will be significantly similar to us (43-45%). 



 
68 

Based on the above, I accept the hypothesis that, according to both American and 

Hungarian economists, there is a difference between short-term and long-term forecasts 

in the relationship between robots and HR in the labour market. In the short term, the 

largest part of all respondents said that there will be tasks or parts of tasks that will be 

performed by robots (34% of Hungarians, 43% of Americans), and 26% of Hungarians 

and 31% of Americans think that they will only supplement HR. It is interesting that 

according to 27% of Hungarians, even in the short term, there will be tasks that will be 

performed entirely by robots, in contrast to only 15% of Americans. In the long term, 

there is already a more unanimous opinion that there will be tasks completely performed 

by robots (53-59%). 

The eleventh hypothesis, within the framework of which I examine the overall 

picture of AI, requires further analysis, which is explained in more detail in the next 

section, but at this point in the research it can be argued that no significant difference can 

be observed in the opinions of American and Hungarian young economists regarding AI, 

and they have a positive opinion. 

 

II.4.2. Statistical analysis 

I continued the research with a more complex, multivariate statistical analysis, 

supplementing the fourth and fifth hypothesis groups. During the data analysis, I cleansed 

the sample from data I did not mention during the analysis, transformed the variables into 

values, and finally performed the pre-tests and examinations. I performed an association 

test, a correlation test, a difference between variables test (χ2 test), a categorical principal 

component analysis (CATPCA), and a regression test on the 252-item cleaned sample. 

 
II.4.2.1. CATPCA 

During the CATPCA, based on the 20 questions asked in the questionnaire, I formed 

groups for the purpose of attitude investigation, supplementing the results of the fourth 

hypothesis group. The first 10 questions related to the relationship between AI and HR, 

and the second 10 questions related to the relationship between AI and society. On the 

Likert scale, I originally converted options 1-5 (with 0 additions) to 1-3 (with 0 additions). 

The size of the sample is adequate since 252 (number of sample elements) / 15 

(number of final variables) ≈16.8, which is more than the 10 threshold. The value of the 

Kaiser-Meyer-Olkin test was 0.833 > 0.5, and the p value of the Bartlett test was 0.000. 
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When determining the number of components, I took into account only those components 

with an eigenvalue of at least 1. 

I ran CATPCA with both 4 and 3 components. Question 10 clearly stood out from 

the others, so I excluded it. Out of the 19 questions, the correlation coefficient of Q3, Q7, 

Q9, and Q15 was close to that of another group, so it was not possible to clearly determine 

which one they belong to, and their correlation coefficient individually did not reach the 

threshold of 0.5, which is why these questions are also excluded from the research. Since 

the added value of the fourth group was extremely low based on the CATPCA run on 15 

questions, I continued the research with 3 components, the results of which are shown in 

Table 1. 

Table 1: The role and weight of the factors based on CATPCA 

 

Principal component weights 

 
Dimension 

1 2 3 

Q1 0.760 0.071 0.048 

Q2 0.675 0.205 -0.025 

Q4 -0.272 0.607 0.104 

Q5 -0.332 0.738 0.134 

Q6 -0.153 0.753 -0.133 

Q8 -0.027 0.714 -0.012 

Q11 0.801 -0.006 0.002 

Q12 0.744 0.156 -0.095 

Q13 0.769 0.145 -0.137 

Q14 0.782 0.107 -0.293 

Q16 0.693 0.087 -0.041 

Q17 0.555 -0.284 0.156 

Q18 0.606 0.177 -0.237 

Q19 0.450 -0.027 0.655 

Q20 0.297 0.160 0.761 

Source: Author’s work, 2022 

The 3 groups created as a result of the CATPCA were formed as follows: 

Group 1  
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− Q1 I would like to work for a company that uses AI 

− Q2 I would like to learn how to work with robots 

− Q11 Personally, I am optimistic and positive about the application of AI 

− Q12 Our daily lives are beneficially influenced by AI 

− Q13 Humanity must adapt to robots and accept the future 

− Q14 AI will have a positive impact on society in the long term 

− Q16 In the long term, the quality of life will increase as a result of AI 

− Q17 Personally, I do not feel threatened by AI 

− Q18 The government should better support AI research 

Group 2  

− Q4 I would voluntarily change jobs because I feel threatened by AI 

− Q5 I feel my job is threatened because of AI 

− Q6 Could a robot take over my own work? 

− Q8 My salary will change with the application of AI 

Group 3  

− Q19 As a result of AI, the protection of our personal rights will be more 

emphasised in the future 

− Q20 Our consumption habits will change over the long term due to AI 

 

The first group included positive questions affecting our lives and society. Both 

the Hungarian and the American respondents had a positive opinion of AI, but there were 

somewhat different opinions on many issues. According to the Americans, the 

government should support the developments aimed at AI better, yet the Hungarian 

applicants feel less threatened by AI. American youth depicted a more positive vision of 

AI's social effects and social responsibility than Hungarians. 

The second group included negative questions about working. In the case of 

questions Q4, Q5, and Q6, the respondents did not agree with the statements. In the case 

of question 8, they could not clearly assess whether their salary would change or not. 

Overall, the respondents have an overwhelmingly positive attitude towards AI. 

The third group incorporates issues that are relevant to our society in the long 

term. According to young economists, our lives will clearly change in a positive direction 
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as a result of AI, as our quality of life and shopping habits will also change in a positive 

direction. 

During the research, a fourth group emerged, with question 10, which concerns the long-

term operation of companies in light of AI. It is interesting that based on this, according 

to the respondents, the company can be functional even without investing in AI. 

 

II.4.2.2. Association study 

I used an association test to reveal which elements are related by expanding the results of 

the fifth hypothesis group. Based on the χ2 test, there is an association between two 

variables if the Pearson χ2 p-value is below 0.05. The strength of the relationship can be 

evaluated according to the Cramer V indicator: weak between 0.00 and 0.30, medium up 

to 0.70, and strong relationship above 0.70. I present the results of the association study 

in the table below. Only the significant statistical results are shown in the table below. 

 

Table 2: The variables analysed during the association study 

 

Relationship between examined variables Cramer V values 

Income x generations 0.274 

Generations x in the long term, how similar will robots be to us 0.209 

Income x the long-term relationship between AI and HR 0.298 

Nationality x how similar robots will be to us in the long term 0.218 

National affiliation x long-term relationship between AI and HR 0.737 

Generations x the relationship between AI and HR: you feel 

threatened by AI 0.245 

Generations x the long-term relationship between AI and HR: jobs 

are only changing 0.210 

National affiliation x the long-term relationship between AI and 

HR: jobs are only transformed 0.226 

Nationality and employment support AI 0.232 

Generations x AI and society: the government should better 

support AI 0.213 

National affiliation and social responsibility will play a greater 

role 0.249 

Nationality x quality of life will increase 0.218 

Nationality and the government should support AI more 0.229 

Nationality and the protection of personal rights become more 

important as a result of AI 0.288 

Source: Author’s work, 2022 
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The Cramer V indicator showed a significantly strong relationship between the 

variables in only one case. There was a strong relationship between the nationality of the 

respondents and their opinion of the long-term relationship between AI and HR. A further 

correlation test showed (Pearson correlation coefficient = -0.541 < 0.01) that in the long 

term, according to the American respondents, there will be more jobs that will be 

performed entirely by robots than according to the Hungarian respondents. In the other 

cases, no significant relationship can be observed with the other variables in terms of 

income, generation, and nationality. 

 

II.4.2.3. Homogeneity test 

With the χ2 test, I examined the difference between the thinking of generations Y and Z, 

as well as Americans and Hungarians, supplementing the results of the fifth hypothesis 

group. 

It can be concluded that Gen Y employees are not more motivated if AI were used 

in their workplace than Gen Z (χ2 =3.425, p=0.180). Generation Y employees do not 

support AI in their workplace more than Generation Z (χ2 =2.904, p=0.234). The 

motivation of the Hungarian respondents would not change to a greater extent under the 

influence of AI than that of the Americans (χ2 =0.372, p=0.830). Hungarian employees 

do not support the use of AI in their workplace more than Americans (χ2 =1.068, p=0.581). 

As the result of the aforementioned χ2 tests, there was no significant difference 

between the opinions of the generations or the thinking of the nations. The result supports 

my previous statement that the opinions of the respondents do not differ in terms of 

generation or nationality. 

 

II.4.2.4. Ordinal logistic regression (o-logit) study 

With regression analysis, we can determine the function-like positive or negative 

relationships of the variables in a multivariate approach. The conducted investigation 

deepens the results of the fifth group of hypotheses. Based on the questionnaire, I 

designated 10-10 attitude questions as independent variables. The dependent variable of 

the model is the extent to which young economists support the use of AI in their 

workplace. 

According to the model significance test χ2 =217.255 (p=0.000), the model 

provides a significant result. The significance level of the estimated parameters was less 

than 0.05 for four variables: Q1, Q2, Q7, Q12, so they were included in the final model. 
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I examined the multicollinearity with the variance inflating factor (VIF), wherein 

a VIF value above 2.5 indicates multicollinearity. The highest VIF value in the data set 

of the sample was only 1.531, so there is no multicollinearity among the variables. In the 

model built according to the 5% entry criterion, the significance level of all parameters is 

close to zero (<0.05), so the input variables have a significant effect on the target variable. 

 

Table 3: Parameters and testing of the o-logit model 

 

 Parameter 
Standard 

error 
Wald test p-value 

95% confidence 

interval 

Lower 

limit 

Upper 

limit 

Threshold 
(= 1) 5.566 0.715 60.684 0.000 4.166 6.966 

(= 2) 8.669 0.893 94.191 0.000 6.918 10.420 

Variable 

Q12 0.948 0.200 22.406 0.000 0.555 1.340 

Q1 1.215 0.241 25.415 0.000 0.742 1.687 

Q2 0.980 0.210 21.701 0.000 0.568 1.393 

Q7 0.340 0.144 5.538 0.019 0.057 0.623 

Source: Author’s work, 2022 

 

In the model, the following four variables significantly explain how much the 

respondents personally support the application of AI in the workplace: 

− Q1 I would like to work for a company that uses AI 

− Q2 I would like to learn how to work with robots 

− Q7 Workplace supports the use of AI 

− Q12 Our daily lives are beneficially influenced by AI 

The four variables have a significantly positive influence on the extent to which 

the respondents support AI in the workplace. So, all other variables being equal, the 

respondents prefer to work for a company that uses AI, or they would prefer to learn how 

to work with robots, the workplace supports the use of AI more, or even according to the 

respondents, our daily lives are more beneficially influenced by AI, which induces a 

greater support for the use of AI in the workplace by the respondents. 
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In the model, the first question affects the dependent variable most significantly. 

How willing the respondents are to work for a company that uses AI has the greatest 

impact on how much young economists support AI at work. Thus, I reject the last 

hypothesis that Hungarian and American Z and Y generation economists think differently 

about the effects of AI. 

 

II.5. Conclusion 

As a summary, it can be argued that my experience was generally consistent with the 

research with only a minor deviation due to generational differences. Based on the results, 

there is no significant difference in the short term, but in the long term, the American 

respondents are more optimistic about the long-term benefits of AI than the Hungarians, 

who feel safer in the short term. 

The young people agreed that learning and development opportunities are 

especially motivating for them during their work. However, AI and its understanding are 

not yet at the centre of their interest, but they find it exciting. In addition, they do not feel 

threatened in the labour market. According to the young people of each nation, both soft 

and hard skills are equally important, and both can be developed. Furthermore, they 

agreed that it can only be decided, depending on the position in the labour market, whether 

AI can function as a full-time workforce, which will only perform entire jobs or tasks in 

the long term. 

According to young economists, human work will not completely disappear. It 

will only be transformed, and they do not feel threatened by AI. It is thought-provoking 

that, according to young economists, a company can be functional in the long term 

without AI and that AI and robotisation have no motivating effect on human work. It is 

surprising that, according to their confession, 24% of young Hungarian and American 

economists have not yet met AI. Nevertheless, they would like to work for a company 

that uses AI and learn how to work with a robot. 

Hungarian and American young people have different opinions about which areas 

are most affected by AI in the short- and long term. There is a difference in the vision of 

the American and Hungarian economists in the short- and long term in how similar the 

robots will be to humans. 

The research showed that Hungarian and American economists from Generation 

Y and Z have a significantly positive and optimistic opinion about the effects of AI. It is 



 
75 

recommended to strengthen this vision among employees through education so that the 

application and adaptation of AI takes place smoothly in the workplace since its 

application is inevitable in the near future. 

Empirical results of this research demonstrate that people do not have a clear 

vision of the future, but it can be regarded as favourable and prospective that most of 

them, regardless of generation and geographical area, are optimistic about this issue. The 

results are also important because this kind of comparison has not yet been made on the 

subject either by generation or by asking economists. In my opinion, the short-term and 

long-term vision of the employees of the current and future years can contribute to a 

successful technological transformation; we can learn this through research. Additionally, 

companies can engage in state-of-the-art HR trainings to strengthen the formulation and 

implementation of their digital strategy in the short term, even in line with the leading 

American model. In the long term, based on their experience, Hungarian companies can 

prepare for the development of their domestic strategy, future-shaping factors can be 

identified, and scenarios can be prepared in order to provide groundwork for novel futures 

literacy and strategy formation. 

Among the limitations of this research, it can be mentioned that the sample is not 

representative of the entire American and Hungarian population, and the anonymous 

questionnaire did not precisely define what we call AI, which may have caused 

uncertainty among the respondents. In addition, I think it is likely that if I had asked 

employees from a different generation or even people working in a different field (not 

economists), I could have gotten different results. In the further stages of the research, it 

is important to use qualitative research methods and analyse the data, for which this 

exploratory empirical study can be a suitable starting point. Being a field that develops 

rapidly and brings significant changes even in the short term, the research must be 

repeated over time so that the results show the current real conditions. 
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CHAPTER III – 2nd Article 

The effect of leadership styles on digital transformation 

 

Abstract 

The latest industrial revolution is transforming the business world and prompting many 

companies to embrace digital transformation. In digital transformation, a company 

implements changes in their organisational operation (e.g., strategy, organisation, 

technology) to support the corporate institutionalisation of digital solutions. Based on the 

literature, leadership style is a key factor in companies' transformation. This research 

examines the impact of leadership styles on digital transformation using data from the 

company surveys of the Competitiveness Research Center. The authors found that the 

digital transformation of Hungarian manufacturing companies has two pillars: the digital 

transformation strategy and the digital transformation activities. The characteristics of the 

task-oriented and relationship-oriented leadership styles appear mixed: one focuses on 

goals and implementation, and the other on performance and people. Both leadership 

styles have a significant positive impact on the digital transformation strategy; however, 

only the goals and implementation-focused style has a positive effect on activities. 

 

III.1. Introduction 

Because of the latest industrial revolution - the embodiment of which is Industry 4.0 in 

the manufacturing industry - digitalisation is completely permeating companies. The 

changes brought about by digitisation affect all essential dimensions of organisational 

functioning. Many researchers emphasise the role of digital strategy in successful 

transformation (Matt et al., 2015; Ghobakhloo, 2018; Gill & VanBoskirk, 2016). In 

addition, the literature also deals with individual technologies (Ivan et al., 2019; Móricz 

& Drótos, 2019; Gill & VanBoskirk, 2016), the organisation and its resources (Ivan et al., 

2019; Kim & Lee, 2007), and the effects of corporate culture (Brunetti et al., 2020; Ivan 

et al., 2019; Gill & VanBoskirk, 2016). While it is treated as a fundamental principle that 

the adaptation of digital technology also depends on human resources (Tilson et al., 

2010). 
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 In the models analysing the digital transformation, in addition to all these topics, 

leadership style appears as the success factor shaping digitalisation (Ruel et al., 2021). 

Leadership style covers the skills and behaviours (Lovelance et al., 2019) that managers 

possess and use in different ways to manage and influence their subordinates in order to 

achieve company goals (Hersey et al., 2001; Nahavandi, 2002; Weber et al., 2022). Based 

on the workshop study of Dunavölgyi (2022), organisational culture and leadership are 

also important factors in the digitisation environment, since the leader's style has an 

impact on the implementation of digital changes and the functioning of the organisation. 

 However, not all leadership styles lead to a better organisation, therefore choosing 

the right style is important (Gandolfi & Stone, 2018). Several types of leadership styles 

(pairs) are known, such as the transformational-transactional or the task-relationship-

oriented leadership style. While transformational-transactional leadership styles differ in 

the depth of the changes (Cortellazzo et al., 2019), task-oriented and relationship-oriented 

leadership styles differ in the focus and orientation of the changes (tasks or people) 

(Weber et al., 2022). In our article, we conducted our research based on the latter pair of 

leadership styles. Based on the results of international empirical research, a task-oriented 

leadership style is typically more effective than a relationship-oriented one, but the latter 

is also indispensable in digital transformation (Weber et al., 2022). 

 Focusing on the relationship between leadership and digital transformation, it is 

also worth considering the characteristics of the domestic context. Only limited domestic 

results are available on leadership styles, and research does not focus on task- and 

relationship-oriented leadership styles. Among the leadership characteristics of domestic 

production managers, good communication, micromanagement, and performance 

orientation contribute to the deepening of the lean production paradigm (Gelei et al., 

2015). According to Hortványi et al. (2020), today's Hungarian managers are generally 

not prepared for digital transformation or for managing the effects of transformation. The 

sporadic empirical studies, not only at the domestic but also at the international level, 

certainly justify a deeper examination of the relationship between leadership styles and 

digital transformation. 

 In the domestic corporate environment, a double "movement" is unfolding in the 

digital transformation. Compared to international trends, the phenomenon is not very 

dynamic in this country (Szalavetz, 2020); only a small number of companies have the 

conditions for digital transformation. This is a very consciously digitising and resourceful 

circle of companies (Móricz, 2021), which can also show results in terms of performance 
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(Wimmer & Csesznák, 2021). It is beyond dispute that the further expansion of the 

phenomenon can be greatly supported by strengthening the digital ecosystem or ensuring 

the availability of qualified and competent labour (Szerb et al., 2020). 

 Our research complements the results so far in relation to the human side - from 

the direction of leadership styles - and can provide handholds to those thinking about 

digitisation. The aim of the research is to provide a comprehensive picture of how 

leadership styles influence the digital transformation of Hungarian manufacturing 

companies. 

 The study consists of four main sections. In the first section, we present the 

literature background. After exploring the pillars of digital transformation and the 

characteristics of different leadership styles, we will evaluate their relationships. The 

subsequent section discusses the research methodology and the research model. We will 

then present the results of the analyses. In the last section, the conclusions of the research 

are explained. 

 

III.2. Pillars of the digital transformation process 

Digital transformation is a process involving significant organisational transformation. In 

the literature, several classic models deal with organisational planning and transformation 

pillars. Galbraith's 5 STAR model (Galbraith & Kates, 2010) and McKinsey's 7S model 

(McKinsey, 2008) highlight similar factors in relation to organisational changes: strategy, 

structure, systems/processes and people, the staff and their skills, as well as remuneration 

and leadership style. 

 Based on an overview of international and Hungarian works examining the digital 

transformation of companies (Table 4), it can be established that in this literature as well, 

generally prominent aspects of organisational transformation are in the centre, such as 

strategy, organisation and resources, corporate culture, and technology. 
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Table 4: Literature summary on the pillars of the digital transformation process 

 
 

Pillars Factors 

Heini 

& 

Heikki, 

2015 

Gill & 

VanBoskirk, 

2016 

Ivan 

et 

al., 

2019 

Móricz 

& 

Drótos, 

2019 

Tavoletti 

et al., 

2021 

Alshehab 

et al., 

2022 

Karippur & 

Balaramachandran, 

2022 
S

tr
at

eg
y

 

Digital 

challenges and 

opportunities 

 *  *  

 

* 

Defining a 

digital 

business 

strategy 

 * * * * * * 

O
rg

an
is

at
io

n
 a

n
d
 r

es
o
u
rc

es
 

Dealing with 

digitisation 

projects 

 *  *  

 

* 

Availability of 

material 

resources 

  * *  * * 

Technological 

knowledge, 

ability 

* * * * * * * 

Involvement 

and 

integration of 

resources 

    * * * 

C
o
rp

o
ra

te
 c

u
lt

u
re

 

Encouraging 

digitalisation 

ideas from the 

bottom 

 *  *  

 

* 

Adapting to 

business 

challenges 

 * * *  * * 

Innovative 

risk taking 
 *  *  

 
* 

Digitisation 

education 
 * *  * 

 
* 

Attitude to 

change 
*  *   

 
* 

T
ec

h
n
o
lo

g
y

 

Industry 

tracking 
 *  *  

 
* 

New 

technology is 

consciously 

tried 

* *  *  * * 

They are 

ahead of their 

competitors in 

innovation 

 *  *  

 

* 

Source: Author’s work, 2023 

  

 As shown in Table 1, during the review we preferred works that examined several 

pillars together. In the works of Ivan et al., 2019 and Tavoletti et al., 2021, technology is 

known as a fundamental factor, so they are not examined in the light of transformation. 
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 When developing the framework of the research based on four pillars, we 

considered research of Karippur and Balaramachandran (2022) and Móricz and Drótos 

(2019) as guidelines. Based on this, we organised the further work. It can be concluded 

that, although at different depths, at least three pillars were investigated by all reviewed 

publications. The study of Móricz and Drótos (2019) also confirms that the framework 

outlined on the basis of international works is also used in Hungary. In the following, we 

review the most important findings related to the four pillars. 

 

III.2.1. Digital strategy 

In relation to digital transformation, the "main message" of this pillar is how much and in 

what manner the company's management plans. Based on Móricz and Drótos (2019), Gill 

and VanBoskirk (2016), Karippur and Balaramachandran (2022) and Ivan (et al., 2019) 

works two questions arise: does it understand the digital challenges and opportunities 

facing the company, and does it clearly define the organisation's digital business strategy? 

From the point of view of the digital strategy, it is also extremely important that managers 

shall be aware of the daily implementation of the digital strategy (Karippur & 

Balaramachandran, 2022; Gill & VanBoskirk, 2016; Heini & Heikki, 2015). The key 

issue of implementation is to name clear and quantifiable goals. All employees must 

understand how their performance relates to the company's digital goals (Alshehab et al., 

2022). They also measure how different organisational units work together to achieve the 

desired result. Additionally, the experiences of digital programs and collaborations are 

fed back into their strategy because the competitive strategy may depend on digital 

technology (Tavoletti et al., 2021). Another aspect is that the digital strategy must fit the 

company strategy (Karippur & Balaramachandran, 2022; Ivan et al., 2019) so that 

business processes, standardization, and IT integration can support digitalisation 

solutions within the company. 

 

III.2.2. Organisational structure and resources 

As part of this pillar, projects related to digital transformation are implemented in a 

specific way (not randomly) (Gill & VanBoskirk, 2016; Móricz & Drótos, 2019) so that 

the given organisation has the appropriate technological knowledge and capabilities 

(Heini & Heikki, 2015; Alshehab et al., 2022; Tavoletti et al., 2021) and material 

resources (Móricz & Drótos, 2019). It is also necessary to match the resources to the 



 
81 

different phases of the digital transformation (e.g., implementation and management). 

Staff supporting critical digital functions should come from the best organisational units, 

thus ensuring that digital skills are embedded in the organisation (Alshehab et al., 2022; 

Karippur & Balaramachandran, 2022; Ivan et al., 2019). 

 In the organisational structure, the use of functional silos must be avoided because 

this can cause isolation and hinder the flow of information (Ivan et al., 2019). The 

incentive effect of the organisational model focuses on cross-functional collaboration, 

process development, and digital program management (Karippur & Balaramachandran, 

2022; Gill & VanBoskirk, 2016). 

 

III.2.3. Corporate culture 

The corporate culture fundamentally determines the execution of the digital 

transformation. Within the framework of the pillar, it becomes clear how the corporate 

culture supports digital transformation. Does it provide opportunities for the emergence 

and support of bottom-up digitisation ideas in order to involve employees and users in the 

transformation (Karippur & Balaramachandran, 2022)? Whether managers support the 

digital strategy (Alshehab et al., 2022) and whether they show a supportive attitude 

towards change within the organisation (Heini & Heikki, 2015; Ivan et al., 2019). 

Additional definitions of the pillar include how digital culture is managed and integrated 

into virtual teams with different cultures (Tavoletti et al., 2021). Also, whether they can 

quickly change digital solutions according to business challenges and whether they are 

willing to take risks compared to existing practices in order to enable innovation (Gill & 

VanBoskir, 2016; Móricz & Drótos, 2019; Karippur & Balaramachandran, 2022). The 

role of whether targeted educational development is ensured within the organisation or 

whether companies invest in it at all levels of the organisation is considered essential by 

the literature (Ivan et al., 2019; Tavoletti et al., 2021). It is also important to clearly 

communicate their digital vision both internally and externally (Gill & VanBoskirk, 

2016). 

 

III.2.4. Technology 

This pillar includes the company's current technological readiness and its willingness to 

adopt new technologies. A primary question is whether they follow the leading digital 

solutions of the industry (Gill & VanBoskirk, 2016; Móricz & Drótos, 2019). Whether 
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they try these new digital technologies consciously in order to examine their applicability 

in the organisation (Alshehab et al., 2022). Are they using an iterative and collaborative 

approach to technology development? The availability and trial of technological 

resources, as well as the strength of current technological activity, are important because 

of intra-firm activities (Karippur & Balaramachandran, 2022; Heini & Heikki, 2015). In 

addition to these, the issue of measurement and evaluation is also important. In addition, 

it is important for the company to consider how it compares to its competitors in terms of 

digital technological innovations (implementation and application of Big Data, 

robotisation, and digitalisation solutions) (Gill & VanBoskirk, 2016; Móricz & Drótos, 

2019), which position can significantly influence the nature of the digital transformation 

(Alshehab et al., 2022; Ivan et al., 2019). 

 The four pillars that make up digital transformation are the strategy, the company's 

technological approach, the company's culture supporting digitalisation, and the 

distribution of the organisation and resources. Digital transformation in the company can 

be characterised by these pillars. 

 

III.3. Leadership style in digital transformation 

Based on the literature, one of the most important factors influencing digital 

transformation is the leader and the employed leadership style (Lovelance et al., 2019; 

Weber et al., 2022) - since the transformation must be controlled and managed in order 

to be successful (Alshehab et al., 2022). In addition to managing the technological 

processes, it is also necessary to manage the organisation, allocate resources and develop 

the strategy (Keller & Weibler, 2014). For this, where appropriate, their style and working 

methods must be adapted to the new digital era (Fouad, 2019). During the digital 

transformation, people-centeredness and a technical attitude are also needed for 

leadership (Cortellazzo et al., 2019). 

 Researchers deal with leadership styles, the grouping of style features, their 

impact on the organisation, and their transformation in several approaches (Henkel et al., 

2019). The most well-known models are transactional-transformational (Burns, 1978; 

Rousseau, 1995; Bass, 1990) and relationship- and task-oriented leadership styles (Katz 

et al., 1950; Fiedler, 1951). Empirical research on relationship- and task-oriented leaders 

is summarized in Table 5. 
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Table 5: Characteristics of task-oriented and relationship-oriented styles and the effects 

of the styles – empirical works and their methodology 

 

Author(s

) 

Relationship-oriented leadership 

style 
Task-oriented leadership style 

Is digital 

transformatio

n 

investigated? 

Methodology 

used, 

number of 

respondents 

Examined 

country 

Sector / 

industry 

Characteristic

s 
Its effects 

Characteristic

s 
Its effects 

Weber et 

al., 2022 

Trustworthy 

manager-

subordinate 

relationship 

Supportive 

attitude 
Recognition 

Existence of 

trust 

Developing 

skills 

Prioritizes 

solving 

challenges in 

the workplace 

Mentoring 

Greater 

affective and 

cognitive trust 

Greater 

tendency to 

innovate 
 

Professionally 

reliable 

Directs the 

work 

Shows 

direction to 
achieve 

specific goals 

A good 

strategist 

 

 

Greater 

cognitive trust 

in the 

manager, they 

are considered 

reliable and a 
better 

professional 

They can also 

trigger 

organisational 

resistance 

Yes Scenario-

based 

experiment, 

pretest with 

97 

participants, 
then 

questionnaire 

with 718 

participants, 

total: 815, 

with two-way 

multivariate 

(MANCOVA

) analysis of 

covariance 

Germany Not specified 

Tortorella 

et al., 

2018 

Focuses on 

employee 

relations 

Problem 

solving support 

Negative 

impact on 

implementatio

n 

Exact work and 

task definition, 

Positive 

impact on 

implementatio

n 

Partly, lean is 

in focus 

225 

completed 

questionnaires

, 

tested with 

confirmatory 

factor analysis 

and linear 

least squares 

regression 

Brazil Manufacturin

g industry 

Tortorella 

et al., 

2019 

Commitment 

and support 

Development 

and training of 

employees 

Creating an 

environment 

supporting the 

personal needs 
of employees, 

Setting an 

example 

Openness 

recognition of 

success 

intellectual 

support 

Long-term 

positive 

effects 

Accurate 

communication 

of goals and 

expectations 

Commitment 

to self-

development 

Communicatio

n of 
information 

Monitoring and 

evaluation 

examination 

Personal 

presence and 

control 

Positive 

impact on 

implementatio

n 

Partly, lean is 

in focus 

107 peer-

reviewed 

articles, 

systematic 

literature 

review, 

Application of 

a mixed, 

multivariate 
data analysis 

technique 

with the 

participation 

of 12 experts, 

with a 

longitudinal 

study 

Brazil Manufacturin

g industry and 

healthcare 

Yukl et 

al., 2002 

Provides 

support and 
encouragement

, 

Recognises 

employees, 

Develops the 

skills and 

abilities of 

employees, 

Consults on 

decision-
making and 

problem-

solving 

Most style 

features have a 
positive effect 

on efficiency 

Short-term 

planning 
Communicate 

goals and 

expectations 

clearly 

Monitor work 

and 

performance 

Most style 

features have a 
positive effect 

on efficiency 

No 275 

completed 
questionnaires

, analysed 

with 

exploratory 

and 

confirmatory 

factor analysis 

USA Not specified 

Henkel et 

al., 2019 

Coaching 

Exploitation of 

talent 

Help 

Encouraging 

employees to 

express their 
emotions 

Problem 

solving 

Listening to 

ideas 

It should be 

used in the 

advanced 

stages of a 

project 

They are 

meticulous 

Direction 

indicator 

Determines in 

advance what 

work should be 
done and how 

it should be 

done 

Definition of 

roles and tasks, 

Achieving 

goals 

Meeting 

deadlines 

It is more 

effective to 

apply at the 

beginning of a 

project 

No Simulated 

team project 

with the 

participation 

of 129 

managers 

(based on 
Fiedler's 

leadership 

style self-

assessment 

questionnaire) 

Pearson's chi-

square 

US HQs, 

multiple 

internationa

l locations 

Not specified 

Tabernero 

et al., 

2009 

Employee 

welfare 

Employee 

evaluation and 

support 

Greater team 

cohesion 

 

Goal oriented 

Follows 

specific 

communication 

patterns, 

Greater group 

effectiveness 

 

No 3 groups  24 

people = 

simulation 

program with 

72 

participants 

Spain Psychology 

students 
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Assigns the 

roles of 
subordinates 

exactly 

(case study), 

analysed with 
t-test and 

regression 

analysis 

Mikkelso

n et al., 

2019 

Building trust 

Commitment 

Effectiveness 

of group work 

Encouragemen

t 

Motivation 
Help 

Greater team 

cohesion 

Greater 

satisfaction 

Motivation 

increase 

Communicatio

n from above 

Monitoring 

Short-term 

planning 

Efficiency 

increase 
 

Higher 

productivity 

A more 

positive 

attitude 

No  307 

completed 

questionnaires

, evaluated by 

hierarchical 

regression 

analysis 

US HQs Not specified 

Storm, 

2018 

Job satisfaction 

focus 

Motivation 

Striving for 

work-life 

balance 

It supports and 

develops its 

employees 
He is in favour 

of teamwork 

and 

cooperation 

Encourage 

communication 

Conflict 

management 

Encouragemen

t of other 
workplace 

benefits 

Improving the 

workplace 

atmosphere 

The 

importance of 

employee well-

being 

Greater 

workplace 

motivation 

Better 

teamwork 

Task 

orientation 

Development 

of action plans 

Exact job 

description 

Specific 

information for 

employees 
High level 

administration 

Quality 

assurance 

Rigorous 

design 

Results 

oriented 

Greater focus 

More accurate, 

more 

determined 

work, 

Better 

schedule 

planning 

Lack of 
creativity 

Reduction in 

risk taking 

No 96 completed 

questionnaires 

(Fiedler's least 

preferred co-

worker scale) 

evaluated 

with factor 

analysis and 

regression 
analysis 

Turkey Tourism 

Source: Author’s work, 2022 

 

III.3.1. The relationship-oriented leadership style 

Relationship-oriented leaders express their commitment and provide support to their 

subordinates (Katz et al., 1950; Fiedler, 1951). They focus on the development (Yukl, 

2012) and education of employees, create such an environment, and support the personal 

needs of employees. They are open, recognise the success of their employees, and provide 

intellectual support (Tortorella et al., 2019). They are constantly motivated (Tortorella et 

al., 2018). They focus on job satisfaction, strive for a balance between work and private 

life, support and develop their employees (Rüzgar, 2018). The relationship-oriented 

leader shows direction (coaches), exploits talents, encourages employees to express their 

emotions, solves emerging problems, and listens to ideas (Henkel et al., 2019). Such 

leader consults in decision-making and problem-solving (Yukl et al., 2002). They favour 

teamwork and cooperation, encourage communication, manage workplace conflicts well, 

support workplace benefits and improve the workplace atmosphere (Rüzgar, 2018). It is 

important to facilitate coordination, promote cooperation and activate resources 

(Behrendt et al., 2017). They motivate, encourage, and support their employees in order 

to achieve their goals (Mikkelson et al., 2019). 
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 Relationship-oriented leaders create greater cohesion among group members 

(Mikkelson et al., 2019; Tabernero et al., 2009). On the other hand, relationship-oriented 

leaders focus on developing trust, commitment, and collaboration through work teams. 

They are employee-oriented. They provide social and emotional support to those who 

need it. For relationship-oriented managers, a positive effect was also measured in terms 

of job satisfaction. They emphasise the development of trust, commitment, motivation, 

and cooperation in work groups (Mikkelson et al., 2019). According to Van Dun (et al., 

2017), efficient (lean) managers who support digital transformation devote more time to 

communication and problem-solving, which is the hallmark of a relationship-oriented 

manager. 

 The advantage of this leadership style is that it increases productivity and risk-

taking while creating team cohesion, cooperation, and an excellent work environment. It 

minimises conflicts and dissatisfaction within the team. However, this can be at the 

expense of employees putting their daily tasks in the background and not completing their 

work tasks accurately (Rüzgar, 2018). In addition, too much responsibility can fall on the 

individual employee (Tabernero et al., 2009). 

 

III.3.2. The task-oriented leadership style 

Leaders focus primarily on the task to be performed, the goals, and what is required for 

this (Katz et al., 1950; Fiedler, 1951). Precise task definition (Tortorella et al., 2018) and 

short-term (Yukl et al., 2002) action plans are necessary (Tortorella et al., 2019) to ensure 

quality. They are meticulous, assign roles and tasks in advance, determine how work 

should be done, how to achieve goals, and strictly adhere to deadlines (Henkel et al., 

2019). The day-to-day activities of this manager include organising work, assigning 

responsibilities, scheduling activities, and allocating resources among different activities. 

As well as explaining job responsibilities, communicating goals, priorities and deadlines, 

defining performance standards, and explaining relevant rules, guidelines, and standard 

procedures (Yukl, 2012). It is important to increase understanding, strengthen motivation 

and promote implementation (Behrendt et al., 2017). They focus less on their employees 

and more on tasks and their completion (Rüzgar, 2018). Managers are open to 

communication, but mainly so that employees understand their tasks exactly, thereby 

increasing efficiency (Mikkelson et al., 2019). As a result, greater focus, more precise, 

more determined work and better time planning can be accomplished, so greater 
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productivity can be achieved (Rüzgar, 2018). Task-oriented leaders use top-down 

communication. They help their subordinates achieve their goals (Mikkelson et al., 2019) 

through short-term planning, personal efficiency improvement, role and goal 

clarification, and performance monitoring (Tortorella et al., 2019). 

 Based on Tabernero’s (et al., 2009) case study in the case of task-oriented 

managers, employees showed high group efficiency, productivity, and positivity within 

the group. These leaders led their organisation to a more successful digital transformation 

(Porfírio et al., 2021) than their relationship-oriented counterparts. Jung and Avolio 

(2017) found that individual performance increases, and employees are more willing to 

brainstorm under a task-oriented leader. Rüzgar (2018) argues that the accepted 

leadership styles have a great impact on the exchange of ideas between managers and 

subordinates; however, the task-oriented leadership style, in contrast, has no effect on the 

self-orientation of the manager-subordinate relationship. 

 The strength of this leadership style is that the employees know exactly what they 

have to do, they can manage their time well, and they can do their work accurately. 

Everything is completed on time according to exact specifications. However, this can also 

cause a lack of creativity and reduce risk-taking within the team (Rüzgar, 2018). 

 

III.3.3. The relationship between the two leadership styles 

Several studies have found conflicting evidence regarding the effectiveness of task- and 

relationship-oriented leadership styles and a combination of them. According to 

Mikkelson (et al., 2019), mixing the two styles is the most effective. According to 

Tortorella (et al., 2017, 2018, 2019), Lovelace (et al., 2019) and Bunjak (et al., 2022), 

there is no single most effective leadership style. Leadership rather depends on the 

context, responds to organisational needs and preferences, and mutually includes related 

factors that can be controlled to improve organisational performance. This is especially 

true for leaders of technological transformation (Bunjak et al., 2022). 

 Weber et al. (2022) argue that both task- and relationship-oriented leaders are in 

a digital transformation environment. In their empirical study, the authors reveal that 

although the highest efficiency is not given by the combination of the two styles by task-

oriented leaders, relationship-oriented skills cannot be ignored since they soften the 

downsides of the task-oriented style. Tortorella et al. (2018, 2019) demonstrated similar 

results, although they mainly focused on lean management in a digital environment, 
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whereby managers can achieve greater efficiency with task orientation, but with their 

relational style traits, they can achieve more favourable results in the long term. 

 Based on Table 5, it can be concluded that individual research assigns somewhat 

different marks to a specific leadership style. While it can also be recognised that 

relationship-oriented (e.g., recognition, setting an example, support, development, 

motivation, employee well-being) and task-oriented (e.g., scheduling obligations, 

monitoring, control, short-term planning, goal-oriented, accurate communication) 

leadership styles can mutually coexist. It is typical that when taking into account the 

effects of the two styles on performance (results), they come to the conclusion that both 

have a decisively positive effect, although the focus of their effects is different. In terms 

of effects, they often think on an individual or group level, less often on organisational 

level performance indicators. Also, the short- and long-term results can be different. 

During the research, we focused on digital transformation and the manufacturing 

industry. The sixth column of Table 5 clarifies that we have limited empirically based 

knowledge regarding the digital context, and the research conducted in the manufacturing 

industry (last column) is not extensive either. There is no such complex domestic research 

on the topic, either (penultimate column). 

 

III.4. Presentation of the research model 

Our research connects the pillars of digital transformation and leadership styles identified 

in the literature. Based on the literature review, our expectation is that leadership styles 

(Isensee et al., 2020; Obermayer et al., 2021) have a significant impact (Bowman et al., 

2019; Eller et al., 2020) on digital transformation. Our research model is presented in 

Figure 15. 

 The main hypothesis of the research is that leadership styles have an impact on 

digital transformation. This main hypothesis is broken down into hypotheses that can be 

analysed independently. The hypotheses are presented in the statistical analysis. 
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Figure 15: Research model 

 

 

Source: Author’s work, 2022 

 

III.5. Presentation of the database 

For the analysis, we used data from the company survey of the Competitiveness Research 

Center (VKK) operating at Corvinus University in Budapest (Chikán et al., 2019). The 

questionnaire used for the survey consisted of five parts, which were aimed at managers 

responsible for one area of the company in addition to the number one manager 

(production, marketing and sales, finance, senior management). The data was collected 

between October 2018 and July 2019 by TÁRKI Ltd.  

Based on stratified sampling, the survey targeted companies with at least 50 employees 

in some selected sectors (Chikán et al., 2019). Based on data from the Központi 

Statisztikai Hivatal (2021), the sampling frame includes 4,295 Hungarian companies, of 

which more than 2,000 companies were contacted in connection with the survey. A total 

of 234 companies filled out the questionnaire. After data cleansing (e.g., deletion of 

incomplete information, deletion of companies with negative equity based on reports), in 

order to increase the reliability of the data, 209 companies are included in the final sample. 

The final sample can be considered representative based on the sectoral and size 

characteristics of the companies contacted (Szukits, 2022). 

 We planned to examine the research question on a more homogeneous sample of 

companies, so we narrowed the research to the manufacturing industry (113 companies). 

The concepts that are the focus of our research question (leadership styles and digital 

transformation) were included in the questionnaires filled out by the top managers of the 

Leadership styles

Relationship-oriented 
leadership style

Task-oriented leadership style

Digital transformation

Digitization strategy

Organisation and resource

Corporate culture

Technology
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companies. The variables mapping the concepts (Füstös & Tárnok, 2017) were measured 

on a 1-5 Likert scale. Examining the availability and quality of the data included in the 

research, we deleted the companies in which at least 50% of the variables related to the 

given concept were missing or were too monotonous (e.g., the respondent gave each 

question a number 3 on the 1-5 Likert scale). The data of 94 manufacturing companies 

were included in the sample to be analysed. For these companies, we replaced the missing 

data with the average of the variable. In total, less than 10 data had to be replaced. 

  

III.6. Operationalisation and results 

In this section, we present the empirical analysis of the hypotheses-examination. 

Regarding the methodology, it can be highlighted that we first conducted an exploratory 

principal component analysis for the two groups of variables (digital transformation and 

leadership styles). We used exploratory instead of confirmatory principal component 

analysis because the separation of the two leadership styles was not clear based on 

previous literature. Afterwards, we ran a regression analysis to examine the relationships. 

Articles using a questionnaire on the topic prefer to use regression analysis to explore 

relations (Tortorella et al., 2018; Yukl et al., 2002; Tabernero et al., 2009; Mikkelson et 

al., 2019; Rüzgar, 2018), which is the common methodology in the research we use it. 

SPSS 25 was used for the analyses. 

 

III.6.1. Operationalisation of the digital transformation process 

The four pillars of the digital transformation process were operationalised with the 

variables in Table 6 (see Móricz, 2022). 

 

III.6.1.1. Sample characteristics 

The strategic variables related to digital transformation reflect a contradictory situation. 

Among all the variables, the highest average value (3.94) can be linked to strategy, which 

indicates that companies typically understand digital challenges and opportunities. At the 

same time, the other variable related to strategy shows one of the lowest averages (3.40), 

drawing attention to the fact that companies do not have a digital strategy. The lowest 

average (3.24) can be linked to technology, indicating that, based on the managers' 

perception, their company is not ahead of its competitors regarding new technologies. 

Based on the Variance, even the largest differences can be attributed to the technology. 
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Overall, averages between 3 and 4 indicate that respondents tend to agree with the 

statements. 

 

Table 6: The digital transformation process pillars and variables (N=94) 

 

Pillars Questionnaire variables Average Variance 

S
tr

at
eg

y
 The company management understands the digital challenges and 

opportunities facing the company. 

3.94 1.179 

The management of our organisation clearly defines the 

organisation's digital business strategy. 

3.40 1.297 

O
rg

an
is

at
io

n
 a

n
d
 

re
so

u
rc

e 

Projects related to digital transformation are implemented in a 

specific way (not randomly). 

3.39 1.360 

We have adequate financial resources to plan and implement digital 

business transformation. 

3.55 1.497 

Our organisation has the technological knowledge and capabilities 

required for digital business transformation. 

3.53 1.241 

C
o
rp

o
ra

te
 

cu
lt

u
re

 

In our organisation, there is an opportunity to arise and embrace 

digitisation ideas coming from below. 

3.54 1.412 

We can quickly change our digital solutions according to business 

challenges. 

3.40 1.276 

We are willing to take risks compared to our existing practice by 

introducing innovative digital solutions. 

3.63 1.570 

T
ec

h
n
o
lo

g
y

 We track the industry's leading digital solutions. 3.59 1.471 

We consciously test new digital technologies to examine their 

applicability. 

3.41 1.579 

We are ahead of our direct competitors in digital technological 

innovations. 

3.24 1.628 

Note: Measured on a 1-5 Likert scale, where 1- least agree with the statement and 5- most 

agree with the statement 

Source: Author’s work, 2022 

 

III.6.1.2. Results of principal component analysis 

Exploratory principal component analysis was employed to analyse the 11 variables of 

the digital transformation process, with Varimax rotation method and Kaiser 

normalization. During the analysis, we paid attention to the fact that the correlation 

coefficients between the variables cannot be lower than 0.200. We made this decision so 

that, in light of the difference, it is clear which component belongs to which variable. 

Moreover, the value of the minimum correlation coefficients within the components 

individually exceeds 0.500. 

All items in our model have significant factor loadings (>0.600) (Hair et al., 2014). 

The explained value of the model is higher than 80%, the KMO=0.84. As a result of the 

model testing, the p-value converges to zero, so the model has significant explanatory 
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power. Table 7 shows that the nine variables belong to two main components: digital 

strategy and digital transformation activities are the two pillars of digital transformation. 

The elements of the main component of the digital strategy can be matched to the 

variables according to the principal categories. At the same time, it is a marked deviation 

compared to the principal consideration that all the variables related to the other three 

pillars were included in the main component of digital transformation activities. 

 

Table 7: The rotated component matrix of the digital transformation process 

 

Variables 

Components 

Digital 

transformation 

activities 

Digital 

strategy 

We are willing to take risks compared to our existing practice by introducing 

innovative digital solutions. 
0.890 0.306 

In our organisation, there is an opportunity to arise and embrace digitisation 

ideas coming from below. 
0.873 0.333 

We consciously test new digital technologies to examine their applicability. 0.870 0.330 

We have allocated adequate financial resources to plan and implement the 

digital business transformation. 
0.770 0.452 

We track the industry's leading digital solutions. 0.766 0.469 

We can quickly change our digital solutions according to business 

challenges. 
0.763 0.473 

Our organisation has the technological knowledge and capabilities required 

for digital business transformation. 
0.734 0.507 

The company management is aware of the digital challenges and 

opportunities facing the company 
0.293 0.927 

The management of our organisation clearly defined the organisation's 

digital business strategy. 
0.543 0.743 

Source: Author’s work, 2022 

 

Out of the 11 variables 2 were not included in the components ('The 

implementation of projects related to digital transformation takes place in a specific way 

(not randomly)'; and 'We are ahead of our direct competitors in digital technological 

innovations'). 

 After identifying the main components of the digital transformation, we continued 

the investigations with a statistical analysis of leadership styles. 
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III.6.2. Operationalisation of leadership styles 

Variables related to leadership styles were also analysed using exploratory factor analysis. 

Based on the literature, we expected two components: relationship- and task-oriented 

styles (Weber et al., 2022). 

 

III.6.2.1. Sample characteristics 

It can be seen from the statistics describing leadership styles (Table 8) that the highest 

average (4.44) belongs to the variable classified as task-oriented style. It is, therefore, 

typical for companies that the leader clearly sets the goals, carefully monitors the 

implementation and intervenes if necessary. This variable also has the lowest standard 

variance, so respondents tended to agree on this. The other extreme is also a variable 

linked to the task-oriented style: managers least thought (3.37) that key performance 

indicators (KPIs) basically convey the company's goals to managers and subordinates. 

The task-oriented variable with the highest variance is that due to high responsibility, 

trust is based on control and follow-up. This was the least agreed upon by the respondents. 

 

Table 8: Variables of leadership styles according to the questionnaire (N=94) 

 

Leadership 

styles 
Tickets Average Variance 

T
as

k
-o

ri
en

te
d
 s

ty
le

 

The manager clearly sets the goals, carefully monitors their 

implementation, and intervenes if it seems necessary. 
4.44 0.571 

The manager's tasks are largely aimed at ensuring that 

his/her colleagues perform their tasks as best as possible. 
3.19 0.788 

The task of the manager is professional management, precise 

guidance, and control. 
4.18 0.644 

Basically, the key performance indicators (KPIs) convey the 

company's goals to managers and subordinates. 
3.37 0.989 

Because of the great responsibility in the work organisation, 

trust is based on control and follow-up. 
3.83 1,111 

R
el

at
io

n
sh

ip
-o

ri
en

te
d
 s

ty
le

 

The task of the manager is to make the goals personal, to set 

an example and to mobilize them in the direction of their 

implementation. 

4.11 0.612 

The manager's duties include the emotional and professional 

support and development of his/her colleagues. 
3.95 0.868 

Building trust is an important managerial task, because it is 

the way to achieve innovative solutions. 
4.01 0.806 

The key performance indicators (KPI) are only part of the 

managerial toolbox, it is necessary that managers and 

employees feel that the goals belong to them. 

3.85 0.988 
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The manager communicates the goals clearly and 

convincingly, discusses the tasks together and entrusts the 

implementation to his colleagues, who can turn to him if 

they feel the need. 

4.22 0.691 

Note: Evaluated on a 1-5 Likert scale, where 1- least agree with the statement and 5- most 

agree with the statement 

Source: Author’s work, 2022 

 

III.6.2.2. Results of principal component analysis 

The analysis classified the variables into two main components (Table 9). All elements 

in the model have significant factor loadings (>0.600), there are no cross-loadings, and 

the difference between two factor loadings is nowhere less than 0.200 (Hair et al., 2014). 

The preserved variance ratio of the main components is 66% and the KMO=0.707, which 

can be concluded to be satisfactory. Four variables were excluded due to their low 

correlation coefficient (<0.500). 

 

Table 9: Rotated component matrix of traits related to task- and relationship-oriented 

leadership styles 

 

  

Related 

leadership 

style 

Components 

Leadership 

style that 

focuses on 

performance 

and colleagues 

Leadership 

style that 

focuses on 

goals and 

implementation 

Basically, the performance indicators (KPIs) 

convey the undertaken goals to managers and 

subordinates. 

Task 

0.812 -0.036 

The manager's tasks are largely aimed at ensuring 

that his/her colleagues perform their tasks as best 

as possible. 

Relationship 

0.723 0.325 

The performance indicators (KPI) are only part of 

the managerial toolbox, it is necessary that 

managers and employees feel that the goals 

belong to them. 

Relationship 

0.707 0.203 

Because of the great responsibility in the work 

organisation, trust is based on control and follow-

up. 

Task 

0.694 0.399 

The manager clearly sets the goals, carefully 

monitors their implementation, and intervenes if it 

seems necessary. 

Task 

0.122 0.890 

The manager communicates the goals clearly and 

convincingly, discusses the tasks together and 

entrusts the implementation to his colleagues, who 

can turn to him/her if they feel the need. 

Relationship 

0.234 0.791 

Source: Author’s work, 2022 
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A leadership style that focuses on goals and implementation includes the manager 

communicating the goals clearly and convincingly, discussing the tasks together and 

entrusting the implementation to colleagues, who can turn to the manager if they feel the 

need. In our opinion, this style is closer to the relationship-oriented style, despite the fact 

that it has task-oriented elements. 

A leadership style that focuses on performance and colleagues, its main 

component includes the variables that aim to comply with the KPIs. As well as ensuring 

that employees perform their tasks in the best possible way, and the manager monitors 

this through inspection and follow-up. This style is more similar to the classic task-

oriented style. 

After the numbers of the main components emerged, we continued the research 

with regression analysis to explore the relationships between the variables along the 

hypotheses. 

 

III.6.3. Digital transformation and leadership styles – regression analysis 

We can measure both the process of digital transformation and leadership styles with two 

main components. The main hypothesis of the research was thus transformed into four 

hypotheses: 

Main hypothesis: Leadership styles have an impact on digital transformation. 

H1: The leadership style that focuses on performance and colleagues has an impact on 

the digital strategy. 

H2: The leadership style that focuses on performance and colleagues has an impact on 

digital transformation activities. 

H3: The leadership style that focuses on goals and implementation has an impact on the 

digital strategy. 

H4: The leadership style that focuses on goals and implementation has an impact on 

digital transformation activities. 

 Regression analysis is a proven statistical method for testing the relationships 

between data and their strength. In the regression analyses, neither multicollinearity nor 

homoscedasticity was a problem for the examined factors, and there were no outliers in 

the sample. 

 Table 10 summarizes the results of the regression analysis. The R-squared 

indicator indicates the fit of the model is close to 90%. The results were tested at a 
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significance level (p < 0.050). The explanatory value of the regression equations is close 

to 20%. 

 

Table 10: Regression models on the influence of leadership styles on the digital 

transformation process 

 

 Constant 

Leadership style 

that focuses on 

performance 

and colleagues 

Leadership style 

that focuses on 

goals and 

implementation 

R2 p F 

Digit strategy 
-1.047E -

17 

0.384 

(p=0.000) 

0.216 

(p=0.024) 
0.194 0.000 10.974 

Digital 

transformation 

activities: 

Corporate culture 

Organisation and 

resources 

Technology 

6.755E -17 
0.425 

(p=0.000) 

0.114 

(p=0.231) 
0.193 0.000 10.914 

Source: Author’s work, 2022 

 

Based on the results, the performance and colleague-focused leadership style has 

a statistically significant positive effect on the digital transformation activities and the 

digital strategy. Based on these, we accept the first and second hypotheses. 

We see different results regarding the leadership style that focuses on goals and 

implementation. We also accept the third hypothesis because the leadership style focusing 

on goals and implementation has a significantly positive effect on the digital strategy. We 

do not accept the fourth hypothesis because the leadership style focusing on goals and 

implementation has no significant effect (p=0.231) on digital transformation activities. 

Based on the statistical results, both the performance and colleague-focused 

leadership style and the goals and implementation-focused leadership style have a 

positive effect on digital transformation, so we accept the main hypothesis. Regarding the 

styles, we can see that a leadership style that focuses more on performance and colleagues 

has an impact on digital transformation and, more significantly, on the strategic 

perspective. 

It can also be concluded that based on the opinion of the managers of the examined 

manufacturing companies, digital transformation is more supported by a leadership style 

that focuses on performance and colleagues because it affects both digital pillars. 
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III.6.4. Presentation of relationships 

Based on the literature analysis, we expected that the digital transformation would be 

organised into four pillars - a) digital strategy, b) technology, c) organisation and 

resources, and d) corporate culture. 

Based on the exploratory principal component analysis, the digital transformation 

is concentrated in two pillars: the digital strategy and the digital transformation activities 

encompassing all the other principal pillars. These results suggest that decision-making 

(strategy) and implementation (activities) would be separated. The research highly 

focuses on the importance of strategy within the digital transformation (Avella et al., 

2001). Among the variables, the highest average value can also be linked to a strategic 

element, therefore the companies understand the change in context. At the same time, 

based on the low averages related to implementation and technology, the question 

legitimately arises whether Hungarian companies have the necessary technological 

background for digital transformation (Móricz, 2022). Although our results confirm that 

the progress of digital transformation is relatively underdeveloped in this country (e.g., 

Szalavetz, 2020; Lőrincz et al., 2023), it can also be concluded that managers understand 

the directions determined by the context. 

 It is usual in the literature that task- and relationship-oriented leadership styles are 

examined separately (Tabernero et al., 2009; Henkel et al., 2019). The exploratory 

analysis of the characteristics of the two styles revealed that leadership styles that 

combine these characteristics also describe the practice of managers well. Of the two 

styles we have identified, the leader who focuses on performance and colleagues, i.e., 

possesses more task-oriented style traits, has a greater impact on digital transformation. 

At the same time, our research and the literature emphasise that success cannot be 

attributed to a single leadership style (Lovelace et al., 2019; Bunjak et al., 2022); the best 

way is to apply leadership styles and style traits simultaneously the appropriate way 

(Tortorella et al., 2017, 2018, 2019). This may depend on the level and progress of 

digitisation, the team’s size and the leader's personality and experience (Tortorella et al., 

2018). As a result of our research, we can argue that by supplementing task-oriented 

leadership style traits with relationship-oriented style traits, the leader can achieve the 

greatest results in the process of digital transformation (Tortorella et al., 2019). 

Based on previous research, a task-oriented leader was more efficient in the initial 

stages of the digital transformation, and a relationship-oriented leader had better results 

in the more advanced stage (Henkel et al., 2019; Tabernero et al., 2009). Given that, based 
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on domestic research, digital transformation is still in its infancy (Demeter et al., 2021), 

our results are in line with these international results. It can also be seen that a pure task- 

or relationship-oriented leadership style is not usual, managers like to combine them 

(Gelei et al., 2015). 

 

III.7. Conclusions, limitations, and continuation of the research 

The present research examined the digital transformation, as well as the leadership styles 

affecting it. In order to carry out the study, we created groups of variables along the lines 

of digital transformation and leadership styles using principal component analysis and 

then looked at the impact of leadership styles on digital transformation with regression 

analysis. Overall, our results show that leadership styles have an impact on digital 

transformation. We found that the digital transformation requires a performance- and 

colleague-focused leader who has more task-oriented leadership styles. 

The research has several added values: 

1) based on the literature, it measures digital transformation on a more complex 

scale than before. 

2) It points out that task- and relationship-oriented styles are mixed in practice, at 

least domestically. 

3) Perhaps the most important result is that it reveals the relationship between 

leadership styles and digital transformation in the manufacturing industry, which has not 

yet happened in our country or internationally either. In this regard, it points out that 

digital transformation is better supported by task-oriented style features. 

In light of our results, we can state that strategy and implementation are separated 

during the digital transformation. Companies are more advanced in formulating strategy, 

at least in understanding the challenges, compared to its implementation. The 

transformation is mainly supported by a leadership style that focuses on performance and 

colleagues, which is closer to classic task-oriented leadership styles. Therefore, it is 

worthwhile for managers to focus on formulating performance goals that support both 

strategy and implementation, and their communication and acceptance. Our research is 

also valuable because we worked with a scale that can be put into practice, which 

managers can try on themselves. Our results can help them to evaluate their own work 

and, where appropriate, improve their skills. 
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An important limitation of the research is that the data comes from the period 

before Covid-19. However, the pandemics could have been a powerful driving force for 

some companies to start digital transformation; and those already in progress could be 

spurred to much faster development. Therefore, in our view, the "digitalisation gap" may 

now be larger between companies that have already digitised and those that are starting 

up, which may also cause differences in leadership styles. That is why we intend to repeat 

the research in the future. 
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CHAPTER IV – 3rd Article 

The role of leadership in digital transformation – a 

paradox way to improve operational performance  

 

Abstract 

Purpose – Leadership has been identified as a crucial driver of efficient deployment of 

any Operations Management (OM) paradigm. Our work focuses on digitalisation, a recent 

OM paradigm, and analyses the mediating effect of digital transformation (DT) on the 

relationship between task-oriented and relationship- oriented leadership styles (LSs) and 

operational performance (OP) improvements in the manufacturing context. 

Design/methodology/approach – The authors employed survey data from Hungarian 

manufacturing firms. Hypotheses are tested using structural equation modelling. 

 

Findings – Task-oriented and relationship-oriented LSs exert distinct influences on DT 

and OP improvements. The results indicated that task-oriented LS drives OP 

improvements through its impact on DT. The relationship- oriented LS does not influence 

DT. Regarding the implications for OP improvements, we revealed a leadership paradox 

as the indirect positive impact of task-oriented LS may be offset by the direct negative 

influence of relationship-oriented LS. 

 

Research limitations/implications – The results are most pertinent to manufacturing 

firms that have already started their digital journey. Further studies must clarify how 

managers’ cultural embeddedness (i.e. general perceptions about efficient leadership in 

their country or region, national culture) could influence findings. Finally, to learn about 

the effective long-term behaviours of leaders might require different empirical methods. 

 

Originality/value – To the best of the authors’ knowledge, this study represents one of 

the first survey-based examinations of CEOs on the ways how LSs drive the effective 

deployment of DT in manufacturing firms. Our findings demonstrate a leadership paradox 

at the nascent stages of DT in manufacturing firms. 
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Keywords: Digital transformation, Leadership styles, Operational performance 

improvements, Manufacturing firms 

 

Quick value overview  

Interesting because: As firms engage with technology-driven change it is increasingly 

necessary to explore factors influencing successful digital transformation (DT). We 

investigate the role of leadership styles (LSs) in driving DT and improving operational 

performance (OP) in manufacturing firms. The study uniquely explores how task-oriented 

and relationship-oriented LS influence DT and OP, revealing a paradoxical relationship.  

 

Theoretical value: The study examines the complex relationships between task- and 

relationship-oriented LSs, DT and OP. The results show how task-oriented LS exerts a 

direct and positive influence on DT, which in turn affects the cost efficiency and service 

flexibility indicators of OP. On the other hand, relationship-oriented leadership has no 

impact on DT, and it negatively affects OP, particularly in terms of quality and delivery 

and cost. This deviation challenges conventional wisdom and existing literature, which 

typically promotes relationship-oriented traits in DT.  

 

Practical value: In order to navigate the digital world and improve OP, leaders must adopt 

the appropriate LS at each stage of DT. Our findings suggest that task-oriented LS should 

be emphasised during the early stages of DT. In addition, managers should be cautious of 

over- reliance on relationship-oriented LS, which may have an adverse effect on OP 

improvement.  

 

IV.1. Introduction 

Over the past decade, a new wave of digitalisation has spread in the manufacturing sector. 

This phenomenon is referred to as digital manufacturing or Industry 4.0 (I4.0), among 

others (Culot et al., 2020). As firms engage with this technology-driven change, they 

usually combine augmented techniques of e-business (e.g. enterprise resource planning, 

customer relationship management) with advanced technological solutions (e.g. IoT, 3D 

printing, cloud, artificial intelligence, big data analytics) (Frank et al., 2019).  

To realise the potential benefits of digitalisation, firms must approach it as a 

complex organisational phenomenon (Erboz et al., 2022) that combines both technical 

and socio elements of organisations. This implies that digital transformation (DT) extends 
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beyond the “pure” adaptation of technological solutions. It also encompasses the 

elaboration of digital strategy (Gill and VanBoskirk, 2016; Matt et al., 2015), adjustments 

to the organisational structure and knowledge (Karippur and Balaramachandran, 2022) 

and changes in cultural traits Ivan et al., 2019; Gill and VanBoskirk, 2016).  

Experience related to previous Operation Management’s (OM) socio-technical 

paradigms (e.g. Advanced Manufacturing Technology (AMT), lean production, Total 

Quality Management (TQM)) has demonstrated that leadership has a critical role in these 

complex organisational transformations (Beer, 2003). However, studies on previous OM 

paradigms do not converge towards a clear pattern of supporting leadership behaviour.  

One might posit that the rapid expansion of digitalisation in the manufacturing 

sector would have motivated lively debates on the interplay among leadership (styles) 

(LSs), DT and operational performance (OP) improvements. Surprisingly, studies rarely 

focus on the complex web of these concepts (Tortorella et al., 2023). Furthermore, the 

empirically supported knowledge base on the interplay is incomplete and fragmented. It 

clearly limits the effective interventions of firms.  

Findings on the influence of leadership on DT conclude that leadership fosters 

DT. It is also highlighted that managers could exhibit traits and behaviours resembling 

different LSs (Imran et al., 2021; Akçay Kasapoglu, 2018). However, these studies rarely 

rely on well-established LSs concepts. To propose viable perspectives on the effective 

deployment of DT, our study distinguishes task-oriented and relationship-oriented LSs. 

It is a widely used differentiation in leadership studies (Katz et al., 1950; Fiedler, 1971, 

1978) with a footprint in the OM context (van Dun et al., 2017).  

Works on performance implications of DT or leadership are mature, but multi-

focused. In the OM stream, studies on the performance implications of DT are dominated 

by OP improvements (Szász et al., 2021) and less emphasis is given to financial measures 

(Alkaraan et al., 2022). Literature on leadership is dominated by detailing improvements 

in soft measures (primarily on the individual and team levels) and business performance 

indicators (Berman et al., 2020). Our work integrates these fragmented orientations at the 

OP improvements level.  

Although, the complex web of links between LSs, DT and performance outcomes 

is seldom addressed, a common point is that both DT and performance could be 

influenced by leadership (Dubey et al., 2020; Imran et al., 2021). However, studies rely 

on different assumptions regarding the “driver” factor in the interplay. For example, 

authors claim either moderator role of LSs (Tortorella et al., 2023) or mediator role of DT 
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(Dubey at el., 2020).  

Our empirical study expands current knowledge on the role of leadership in DT. 

We approach leadership via LSs and assume that it is a key driver of organisations’ digital 

transformations. Relying on the elaborated research question, our main objective is to 

identify the direct and indirect impacts of LSs on OP improvements via DT: 

RQ: How does DT mediate the relationship between LSs and OP improvements? 

The paper is structured as follows. In the literature review section, we introduce 

the task-oriented and relationship-oriented LSs. Subsequently, a multi-pillar approach of 

DT is described. As the research model is developed, three main hypotheses are 

formulated. The methodological section starts with the operationalisation and proceeds 

with explanatory analyses resulting in the elaboration of sub-hypotheses. The result 

section summarises the analysis of manufacturing firms’ data. After discussing the 

revealed patterns of perceived effective LSs in DT, our work is concluded with a 

discussion of future research and managerial implications. 

 

IV.2. Literature review 

IV.2.1. Leadership styles 

LS defines a distinct pattern of skills, capabilities and behaviours that managers apply to 

influence their subordinates in order to achieve organisational goals (Weber et al., 2022). 

Researchers typically differentiate a few distinct, and in some cases extreme, patterns in 

their leadership models such as transactional and transformational leadership styles 

(Rousseau, 1995; Bass, 1990), relationship- and task-oriented LSs (Katz et al., 1950; 

Fiedler, 1971, 1978) democratic- and autocratic LSs (White & Lippitt, 1960) or 

situational leadership (Hersey & Blanchard, 1977). 

The contingency approach of leadership asserts (Fiedler, 1978) that LS needs to 

be aligned with the desired organisational trajectory. For instance, task-oriented leaders 

utilise top-down communication and provide clear instructions on how to complete the 

requisite tasks (Fiedler, 1971). They emphasise short-term planning, personnel efficiency, 

role and objective clarification and performance monitoring (Mikkelson et al., 2019). 

Relationship-oriented leaders are employee-focused, provide social and emotional 

support and offer unique attention to their employees (Fiedler, 1971). Such leaders focus 

on empowering, supporting and motivating followers (Ardi et al., 2020). Their goal is to 

foster trust, commitment, motivation, collaboration and cohesion within teams 
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(Mikkelson et al., 2019). 

As the effectiveness of leadership is considered, studies typically examine the 

individual (Hater and Bass, 1998) and team level (performance) implications (Imran et 

al., 2021), concluding that collective performance will be greater when they work under 

a relationship- oriented leader (Jung and Avolio, 2017). Different levels of performance 

are also discussed. For example, relationship-orientation positively impacts OP indicators 

like flexibility, quality, cost and delivery (Tay and Low, 2017) or task-oriented leadership 

has positive influence on financial performance (He et al., 2023). In general, OP 

implications of leadership attract less academic attention (Tortorella et al., 2023). 

This study examines the effects of task-oriented and relationship-oriented LSs. 

Our scales are consistent with those employed in other studies (Tortorella et al., 2023; 

van Dun et al., 2017).  

 

IV.2.2. Key pillars of digital transformation 

Successful transformation requires firms to approach DT as a complex organisational 

phenomenon. In addition to (1) technological developments, digitalisation’s organisation- 

wide changes are marked by (2) digital strategy, (3) organisational resources and structure 

and (4) corporate culture. 

 

IV.2.2.1. Technology 

While firms strive to keep pace with the ever-evolving technological landscape, they need 

to achieve a balance between exploration and exploitation (Kane et al., 2017; Karippur 

and Balaramachandran, 2022). Path dependency theory (Teece et al., 1997) or the concept 

of absorptive capacity (Zahra and George, 2002) posits that firm’s current exploitation of 

technology determines the basis for further advancements. When looking for novel 

solutions, the exploration of technology helps to reconcile external and internal resources 

(Csiki et al., 2023). Benchmarking competitors, lead firms and buyers are key aspects of 

such explorations (Gill and VanBoskirk, 2016). The practical consequence of this 

balancing effort is that firms eventually combine traditional e-business solutions with 

recent technological innovations (Frank et al., 2019). 

 

IV.2.2.2. Digital strategy 

A digital strategy, aligned with business strategy, is crucial from the early stages of DT 

(Matt et al., 2015). The digital strategy provides clear directions and defines quantifiable 
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goals (Karippur and Balaramachandran, 2022) that guide individual and team efforts 

(Alshehab et al., 2022). Elaboration of digital strategy is also a signal of competent 

management. Its elaboration must be followed by execution (Gill and VanBoskirk, 2016; 

Heini and Heikki, 2015) which is monitored throughout the DT. Finally, experience 

gained during the roll-out phase influences strategy renewal (Karippur and 

Balaramachandran, 2022; Tortorella et al., 2023). 

 

IV.2.2.3. Organisational resources and structure 

Once the direction is defined by the strategy, it is assumed that firms possess the necessary 

financial resources (Ghobakhloo and Iranmanesh, 2021). In this setting, knowledge 

accumulation and structural adjustments are further prerequisites of the exploitation of 

technological knowledge and capabilities (Alshehab et al., 2022; Heini and Heikki, 2015). 

Individuals supporting DT in terms of technological expertise should come from the most 

capable organisational units (Akçay Kasapoglu, 2018). Their presence, together with the 

assignment of formal roles and the provision of training (and new recruitments), ensures 

that the necessary digital skills are pervading the organisation (Alshehab et al., 2022; Ivan 

et al., 2019; Karippur and Balaramachandran, 2022). 

 

IV.2.2.4. Culture 

A firm cultivating DT reconciles top-down (e.g. supportive management attitude) and 

bottom-up (e.g. employee involvement and idea generation) directions of cultural 

development (Karippur and Balaramachandran, 2022). Key actions such as internal and 

external communication of the digital vision (Karippur and Balaramachandran, 2022; Gill 

and VanBoskirk, 2016), education and trainings at all levels (Akçay Kasapoglu, 2018; 

Tay and Low, 2017), managing beliefs related to risk-taking and willingness to take 

responsibility (Akçay Kasapoglu, 2018) support cultural shift (He et al., 2023). 

One concludes that these pillars of DT are interdependent, e.g. lack of financial 

resources constrains digital skill development and hence slow down the digital journey; 

digital strategy influences effective exploration of new technological solutions etc. 

Therefore, our research relies on a comprehensive assessment of DT (Szukits, 2022). 

 

IV.2.3. Operational performance  

Manufacturing and competitive strategies play a pivotal role in determining how well a 

company operates and competes in the market (Amoako-Gyampah & Acquaah, 2008). 
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To achieve strategic goals, OP is a critical aspect of a firm’s overall performance with 

outcomes including cost, reliability, flexibility and services, speed, dependability and 

quality (Slack et al., 2010). The positive impact of digital technologies on various OP 

measures has been widely documented (López-Gómez et al., 2018). To grasp a 

comprehensive assessment of OP implications, we adapted the OP dimension of the firm 

competitiveness index (Chikán et al., 2022). 

 

IV.2.4. The relationship between leadership styles, digital transformation and 

operational performance 

A limited number of studies investigate the relationship between (leadership) LSs, DT 

and performance (improvements) (Table 1). These works indicate several vague spots 

that limit the drawing of practical and specific conclusions. 

In relation to DT, some authors adopt a technology-oriented operationalisation 

(Dubey et al., 2020; He et al., 2023; Imran et al., 2021), whereas others emphasise a 

comprehensive approach (Berman et al., 2020; Tortorella et al., 2023). Regarding 

performance implications, authors favour financial indicators (Berman et al., 2020; 

Dubey et al., 2020; He et al., 2023) and less attention is devoted to traditional OP 

indicators (Tortorella et al., 2023). Finally, studies describe leadership by different pools 

of attributes, traits and behaviours. As consistent conceptualisation of leadership is 

concerned, only entrepreneurial leadership (Dubey et al., 2020; Wu et al., 2021) and the 

polarised structure of task- and relationship-oriented LSs (Tortorella et al., 2023) appear. 

Different assumptions permeate the interplay of concepts. Leadership is either 

identified as a direct driver of DT and performance (Dubey et al., 2020; Imran et al., 2021; 

Wu et al., 2021) or as an internal factor inseparable from DT (He et al., 2023; Imran et 

al., 2021) or as a moderator (Tortorella et al., 2023). Therefore, the role of DT differs also 

considerably: it is a context (Berman et al., 2020), a mediator (Dubey et al., 2020) or a 

moderator of mediated influence (Wu et al., 2021). 

Studies represent a wide variety of methodological approaches. Relationships are 

examined by single and multiple cases (Imran et al., 2021; Tay and Low, 2017), single 

country and international survey-based research (Dubey et al., 2020; He et al., 2023; 

Tortorella et al., 2023). Narratives reflect the opinions of different managerial levels and 

even incorporate employee perceptions. Only two studies focused on a larger sample of 

manufacturing companies (Dubey et al., 2020; Tortorella et al., 2023). Furthermore, some 

works fall into the category of anecdotal evidence (Berman et al., 2020). 
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Our review revealed different interpretations of concepts and pointed out their 

different roles in the interplay. However, conclusions do converge: leadership plays a 

crucial role as it could enhance both DT and performance. Although, the positive 

performance implication narrative dominates both in financial (Dubey et al., 2020; Wu et 

al., 2021; Berman et al., 2020) or operational measures, a recent study claims that 

relationship-orientation could have a negative moderating influence (Tortorella et al., 

2023). 

 

Table 11: Summary of papers on leadership traits and behaviour, digital 

transformation, and performance outcomes 

 

Authors Sample Country 
Study 

objective 

Leadership styles, leadership 

attributes, behaviours, skills  
Digital transformation  

Performance 

outcomes 

Research 

method(s) 
Results   

Description 
Role in the 

interplay  
Description 

Role in 

the 

interplay  

(Berman 

et al., 

2020) 

1500 

managers 

(incl. 750 

Chief 

Digital 

Officers 

(CDOs)) 

23 

countries 

Examines 
the tasks, 

skills and 

behaviour 

of CDOs 

and how it 

contributes 

to financial 

performanc

e 

CDOs think 

and act 

strategically, 

contributes 
digital 

strategy, 

nurture culture, 

manage 

budget; 

cooperate and 

monitor; 

approach 

digitalisation 

as an 
evolutionary 

process 

Influences 

performance 

directly 

The 

organisation 

has launched 
or is 

planning to 

launch a 

highly 

strategic, 

enterprise-

wide, 

cross-

functional 

digital 
transformatio

n program 

Context 

Financial 

performance: 

Return on 

Investment 

(ROI) 

Mixed 

method: 

surveys 

and 

regressions 

and in-

depth 

interviews 

The 

presence of 

a CDO does 

appear to 

indicate a 

positive 
impact on 

an 

organisation

’s ROI of 

their digital 

investment; 

CDOs' 

background 

in business 

(strategy) is 
correlated to 

improved 

financial 

performanc

e 

(Dubey 
et al., 

2020) 

256 
manufact

uring 

firms 

India 

Develop 

and test a 

model that 

describes 
the role of 

EO on the 

adoption of 

BDA 

powered by 

AI and OP 

Entrepreneuria

l orientation 
(EO): 

innovativeness, 

pro-activeness, 

risk taking 

Influences 
DT and 

performance 

directly 

Technologies 

(big data 

analytics 
(BDA) 

powered by 

artificial 

intelligence 

(AI) 

Mediates 

the link 
between 

DT and 

performan

ce 

Financial 

performance: 

revenue 

growth, 

market share, 
ROI, cash 

flow, NPD, 

ROC 

employed, 

profit-to- 

revenue ratio 

Cross-

sectional 
survey, 

PLS SEM 

analysis 

Leadership 

contributes 

to higher 
level of 

digitalisatio

n and 

improves 

OP  

(He et 

al., 

2023) 

474 

employee

s from 

service 

firms 

United 

States 

Explores the 

relationship 

between 
DT, 

organisation

al resilience 

(OR) and 

consequenc

es 

on 

organisation 

and 
employees 

and 

performanc

e 

Transformatio

n management 

intensity 

(TMI): 
transformative 

and shared 

vision of DT, 

participation, 

culture change, 

digital skills 

development, 

coordinated 

initiatives, 
clear roles, 

unified KPI for 

digital 

initiatives, IT 

contribution 

Interacts 

with DT; no 

direct 

influence on 

performance 

Digital 

intensity: 
digital 

technologies 

and channels, 

automated 

processes, 

system 

integration, 

analytics, 

support 

customers, 
processes, 

and 

performance 

Interacts 

with TMI, 

no direct 

influence 

on 

performan

ce 

Financial 

performance: 

profitability, 

ROI, sales 

growth 

Structural 

equation 

modelling 

(SEM) 

TMI and DI 
have 

indirect 

influence on 

financial 

performanc

e via 

individual 

contribution 

and 
systematic 

control 

(Imran 

et al., 

2021) 

4 global 

industrial 

companie

s 

European 

Nordic 

countries 

Explores 

enablers and 

performanc

e outcomes 

of digital 
transformati

on 

Leadership 

areas: 1) 

awareness, 

collaboration, 

driving digital 
change and 

culture, 

Interacts 

with DT, 

influences 

performance 
directly 

Technical 

system 

(implementat

ion of digital 
technologies) 

Interacts 

with 

leadership, 

no direct 

influence 
on 

Agility, 

customer 

centricity, 

collaboration 

Multiple 

case study, 

in-depth 

interviews 

Leadership, 

organisation

al structure 

and culture 

are the key 
enablers of 

DT. These 
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leading by 

example, 
mentoring/ 

coaching-style 

leadership, 

transparency, 

value-driven; 

2) adaptability, 

the right 

attitude, 

communicatio

n skills, data-
driven 

decision-

making, 

empowerment, 

failing fast, 

experimentatio

n, open-

mindedness, 

risk-taking, 

trust, surface-
level technical 

knowledge and 

vision 

performan

ce 

enablers 

lead to 
increased 

performanc

e outcomes. 

(Tortore

lla et al., 

2023) 

189 

manufact

uring 

firms 

India and 

Brasil 

Examine the 

moderating 
role of LSs 

on the 

relationship 

between 

I4.0 

maturity 

and OP 

Task-oriented, 

relations-

oriented and 

change-

oriented LSs 

Moderates 

the link 

between DT 

and 

performance 

Strategy, 

employee 

and culture, 

technology 

Influences 

performan

ce directly 

OP: 
productivity, 

quality, 

delivery, 

inventory, 

safety 

Multivariat

e data 

techniques 

Task-

oriented LS 

positively 

moderates 

the 

relationship 

between 
digitalisatio

n and OP. 

The 

moderating 

effects of 

relations-

oriented and 

change-

oriented 
LSs were 

negative. 

(Wu et 
al., 

2021) 

73 CEOs 

+ 377 
middle 

managers 

China 

Explores the 

relationship

s among 

entrepreneu

rial 

leadership, 
ambidextro

us learning 

and 

organisation

al 

performanc

e in DT 

Entrepreneuria

l leadership: 

innovativeness, 

support, ability 
to flexibly 

change the 

environment 

and credibility 

influences 

learning and 
no direct 

influence on 

performance 

A firm-level 

organisationa

l change that 

signifies the 

disruptive 
implications 

of digital 

technology 

for 

businesses  

Moderates 

the 

mediator 

role of 

learning 

between 

leadership 
and 

performan

ce; no 

direct 

influence 

on 

performan

ce 

Organisation

al 

performance: 

financial 

performance: 

growth of 

sales 
revenue, 

profitability, 

operational 

cost 

efficiency, 

growth of 

market share  

Questionna

ire 

analysed 
with 

hierarchica

l linear 

regression 

Digital 

context 

moderates 

the 

mediation 

effect of 

ambidextro

us learning 
between 

entrepreneu

rial 

leadership 

and 

organisation

al 

performanc

e 

Source: Authors’ work, 2024 

 

IV.3. Conceptual research model and hypothesis 

Our work aims to solve the shortcomings of the current literature. First, we distinguish 

LSs on a conceptual basis, approach DT in a comprehensive manner and focus on 

textbook-wise OP measures most probably influenced by DT in manufacturing firms. 

Second, we target the top decision-maker of manufacturing firms and assume that his/her 

perception has the greatest influence on the effective deployment of DT. Our research 

model is presented in Figure 16.  
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Figure 16: The research model 

 
Source: Authors’ work, 2024 

 

 

The following sections elaborate on the three main hypotheses of our research.  

 

IV.3.1. Leadership styles and operational performance improvements 

Task-oriented leadership contributes to OP improvements through clear goals, close 

monitoring, efficient resource allocation, promoting clarity, efficiency, accountability, 

continuous enhancement of processes and resource management (Fiedler, 1978; Hersey 

et al., 1979). Empirical evidence on DT underscores that traits related to task-oriented LS 

such as clear top-down communication and the ability to flexible change bring cost 

savings and higher quality (Tay and Low, 2017; Wu et al., 2021) and pave the way to 

productivity, delivery and safety (Tortorella et al., 2023). 

Traits resonating with relationship-oriented LS such as people orientation, 

adaptability, proactiveness and long-term orientation typically support quality orientation 

and cost- effective operations (Imran et al., 2021) during DT. A similar pool of behaviour 

such as an emphasis on support, information sharing and relationship management also 

facilitate DT, which in turn leads to cost saving, better quality and faster information 

delivery (Tay and Low, 2017). Finally, innovativeness and risk-taking attitudes are 

associated with improved performance outcomes (Dubey et al., 2020; Berman et al., 

2020). 

It is postulated that managers with both task-oriented and relations-oriented LSs 

may facilitate a positive impact on OP improvements. 

H1a: Task-oriented LS positively influences the improvement of OP. 

H1b: Relationship-oriented LS positively influences the improvement of OP. 
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IV.3.2. Leadership styles and digital transformation 

Task-oriented leaders believe in top-down communication, goal setting and clear 

instructions, efficient monitoring processes and personnel efficiency (Fiedler, 1971; 

Mikkelson et al., 2019). These factors can shape both development and execution of DT. 

For example, He et al. (2023) highlight that clear vision and top-down governance 

positively affect DT. Regarding the process level, timely information sharing, reporting 

(Tay and Low, 2017) and data-driven approach facilitate DT (Imran et al., 2021). Finally, 

task completion monitoring contributes to the desired outcome of the transformation 

(Kretschmer and Khashabi, 2020). 

Relationship-oriented style can also have a positive influence on DT, albeit 

through a different modus operandi. These leaders are more employee-focused, provide 

emotional support and motivation, prioritise cooperation and put more emphasis on 

cultural alignment (Ardi et al., 2020; Fiedler, 1971; Mikkelson et al., 2019). Several 

papers conclude that to engage in a successful DT, leaders should disseminate awareness 

of DT topics (He et al., 2023) and nurture cultural change (Berman et al., 2020). Focus 

on employees can be seen when leaders promote empowerment and mentoring/coaching 

(Imran et al., 2021). In addition, they favour pro-activeness (Dubey et al., 2020) and 

credibility (Wu et al., 2021) instead of interventions (Tay & Low, 2017) during DT. To 

reach the desired goals of DT, they lead digital change by example (Imran et al., 2021) 

and value coordination of initiatives (Berman et al., 2020; He et al., 2023)  

Based on these arguments, we assume that the influence of LSs on DT is positive:  

H2a: Task-oriented LS contributes positively to DT. 

H2b: Relationship-oriented LS contribute positively to DT. 

 

IV.3.3. Digital transformation and operational performance improvements 

Manufacturing firms embark on their digital journey with the expectation of 

improvements in all dimensions of the triple bottom line (Felsberger et al., 2020). Studies 

examining different “layers” (e.g. projects, applications, firm level) of digitalisation in a 

manufacturing context yielded similar results. Quality improvement and better inventory 

management are the primary means of improving perceived cost efficiency (López-

Gómez et al., 2018). DT significantly enhances OP by enabling greater efficiency, 

flexibility and integration (Akçay Kasapoglu, 2018; Imran et al., 2021). By adopting 

advanced technologies and innovative processes enables companies to achieve cost 

savings, improved quality and faster information delivery (Tay and Low, 2017). Firms’ 



 
110 

DT can improve firms’ operating flexibility enabling quicker response (Tian et al., 2022). 

To summarise, DT can have a profound positive impact on OP. 

H3: The DT positively influences improvements in OP. 

 

IV.4. Research methodology 

IV.4.1. The survey and the sample 

Our research draws upon the survey data of the Competitiveness Research Center at 

Corvinus University of Budapest. The sampling frame was derived from the Hungarian 

Statistical Office’s enterprise database, which contained 4,295 domestic firms. The 

sample was stratified according to size (50–99, 100–249 and > 250 employees), industries 

and regional dimensions. Data collection was completed in July 2019. Altogether, 2,062 

firms were approached, and 234 companies completed the questionnaires. The financial 

data of sample companies was obtained from Bisnode, a financial service firm. After data 

cleaning, the final sample comprised 209 companies, 113 of them represented the 

manufacturing sector. 

The survey programme utilises five distinct questionnaires. A general 

questionnaire, completed by the CEO, encompasses the primary characteristics of the 

company, institutional context and items of performance measures organised into a firm 

competitiveness index (FCI) (Chikán et al., 2022). The CEO questionnaire addresses 

topics pertaining to strategy, organisational structure and human resources. It was also 

completed by the CEO. Three questionnaires are linked to functional areas namely 

production (production manager), trade/marketing (sales/marketing manager) and 

finance (financial manager). The dependent and independent variables were in different 

questionnaires, thus ensuring a level of methodological and psychological separation 

(Craighead et al., 2011). 

Our research sample comprises 94 manufacturing firms of the 113 due to missing 

data at the construct level. A 50% threshold limit was set for missing data in each 

construct. In the final sample (N = 94), there were 16 large (>250 employees) and 78 

middle-sized firms (50–249 employees). The size and industry categories of the final 

sample accurately represent the national economy (Szukits, 2022). The nonresponse bias 

(Armstrong and Overton, 1977) was tested by comparing the variable means of the first 

and the last registered thirty responses via a t-test. At the 1% significance level, no 

differences were confirmed. 
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IV.4.2. Research techniques 

To explore the data, we employed partial least squares structural equation modelling 

(PLS- SEM) analysis (Hair et al., 2017). Within the SEM family of methods PLS aims to 

maximise explained variance and is one of the most widely used methods (Hair et al., 

2019). PLS-SEM does not require a normal distribution of manifest variables and can be 

used with relatively small samples (Hair et al., 2019; Henseler et al., 2009). The sample 

size of 94 companies and a significance level of 5% permit the model to have 5–10 inner 

or outer model links pointing at any latent variable, depending on effect sizes (Cohen, 

1992) which limit we did not exceed. Additionally, the post hoc power analysis (Faul et 

al., 2008) indicates that, given our N = 94 sample size at a 5% statistical significance level 

the power of the analysis is 0.919, which is acceptable. 

The PLS-SEM algorithm initially estimates the latent variables as linear 

combinations of the manifest variables. Subsequently, the structural equations describing 

the relationships between the latent variables are estimated (Hair et al., 2022). Our model 

comprises eight latent variables measured in a reflective manner, based on 29 manifest 

variables (Table 2). While some researchers suggest that a latent variable should be 

calculated based on a minimum of three variables (Sarstedt et al., 2020), others conclude 

that even one or two indicators are sufficient (Hayduk and Littvay, 2012). In our model 

three of the latent variables are expressed via two manifest variables, while the other five 

latent constructs are based on three to seven indicators. The PLS algorithm is iterative, 

estimating the parameters of the model by repeating a fixed number of times up to a target 

value. The SmartPLS 4 software (Ringle et al., 2022) was used to run the model with 

1,000 iterations (Hair et al., 2019). 

 

IV.4.3. Measures 

In our confirmatory analysis we differentiated task-oriented and relationship-oriented LSs 

which is a common distinction in management (Northouse, 2021) and even in OM (van 

Dun et al., 2017). DT framework (Szukits, 2022) is derived from the works of Kane et al. 

(2017), Gill and VanBoskirk (2016) and a research report (IWI-HSG and Crosswalk AG, 

2015). Finally, we assessed performance improvements based on the firm 

competitiveness index’ (Chikán et al., 2022) OP dimension. Table 12 summarises our 

main concepts and the corresponding manifest variables. 
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IV.5. Data analysis and results  

IV.5.1. The measurement model 

We assessed reliability and validity with several tests. As shown in Table 12, factor 

loadings are all above 0.5 and most above 0.7. Cronbach’s α and Composite Reliability 

(CR) coefficients were employed to assess the reliability of the model and for all latent 

variables they are above or close to the minimum value of 0.7. The AVE values, employed 

as an indicator of convergent validity, are all above the minimum threshold of 0.5. 

Table 12: Descriptive statistics, factor loadings and tests 

 

Measurement of 

main concepts 

Latent 

variable      Manifest variable Mean 

Factor 

loadings 

Cronbach's 

alpha  

Composite 

reliability 

(rho_a) 

Composite 

reliability 

(rho_c) 

Average 

variance 

extracted 

(AVE) 

Digital 

transformation 

To what extent 

does the following 

statement apply to 

your company? 

1 – not at all  

3 – medium 

5 – fully  

Digital 

strategy 

 
The management of our 

organisation has clearly defined the 

digital business strategy of the 

organisation. 

3.936 0.935 0.875 0.884 0.941 0.888 

 
Corporate management understands 

the digital challenges and 

opportunities facing the company. 

3.404 0.950 

Digital 

organisation 

and 

technology 

 
We have allocated adequate 

financial resources to plan and 

implement the digital business 

transformation. 

3.553 0.894 0.965 0.965 0.971 0.825 

 
Our organisation has the 

technological knowledge and skills 

for the DT. 

3.532 0.893 

 
In our organisation, we can come up 

with and embrace digitisation by 

bottom-up ideas. 

3.543 0.924 

 
We can quickly adjust our digital 

solutions to meet business 

challenges. 

3.404 0.900 

 
We are willing to take risks 

compared to our current practice by 

introducing innovative digital 

solutions. 

3.628 0.928 

 
We monitor cutting-edge digital 

solutions in our industry. 

3.585 0.897 

 
We are consciously testing new 

digital technologies to investigate 

their applicability. 

3.415 0.921 

LS  

How important do 

you think the 

following patterns 

of behaviour and 

thinking are for an 

ideal leader?  

1 – not at all  

3 – medium  

5 – very typical  

Relationship-

oriented LS 

 
Leader communicates goals clearly 

and convincingly, jointly discusses 

tasks and entrusts implementation to 

colleagues, who can turn to him/her, 

if they feel the need. 

4.223 0.696 0.825 0.829 0.877 0.589 

 
Key performance indicators (KPI) 

are only part of the leadership 

toolkit, it is necessary that leaders 

and employees feel that the goals 

are their own. 

3.851 0.762 

 
The task of the leader is to make the 

goals personal, to set an example 

and to mobilize the organisation in 

the direction of their 

implementation. 

4.106 0.758 

 
The leader’s duties include 

emotional and professional support 

and development of the colleagues. 

3.947 0.796 
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Building trust is an important 

leadership task because it is the way 

to achieve innovative solutions 

4.011 0.818 

Task-

oriented LS 

 
Key performance indicators (KPIs) 

convey the agreed goals to leaders 

and subordinates. 

3.372 0.727 0.743 0.752 0.855 0.664 

 
The leader’s tasks are largely aimed 

at ensuring that his/her colleagues 

perform their tasks as best as 

possible. 

3.915 0.831 

 
Because of the great responsibility 

in the work organisation, trust is 

based on control and follow-up. 

3.830 0.878 

OP  

Our performance, 

compared to our 

competitors, 

between 2016 and 

2018 in the 

selected dimension 

was  

1 – much worse  

3 – about the same  

5 – much better  

Cost 

improvement 

 
Cost effectiveness 3.617 0.887 0.694 0.698 0.867 0.765 

 
Competitive prices 3.606 0.862 

Quality and 

delivery 

 
Product/service quality 3.851 0.847 0.802 0.846 0.865 0.618 

 
Quality of manufacturing activity 3.766 0.831  
Quality of materials 3.596 0.762 

 
Delivery time/service time 3.755 0.695 

Flexible 

servicing 

 
Flexibility of the logistics system 3.819 0.601 0.779 0.809 0.848 0.587 

 
Product/ service assortment 3.809 0.764 

 
Quality of production/customer 

service 

3.936 0.827 

 
Organisation of distribution 

channels 

3.745 0.849 

Notes: All items are measured on a 1-5 Likert scale and represent the perception of the CEO.  
 

 

Source: Authors’ work, 2024 

 

The Fornell and Larcker (1981) criterion that AVE values should exceed the 

covariance between the latent variables is met considering most constructs. Although the 

AVE value for task-oriented LS (0.664) is very close to the covariance between the two 

LSs (0.666), the cross-loading values concerning these two latent constructs provide 

compelling evidence for discriminant validity. Furthermore, confirming healthy 

discriminant validity, all HTMT (Heterotrait-monotrait ratio) values are under the cut-off 

of 0.9. In conclusion, the outer structural model is sound from a reliability and validity 

perspective. 

Confirmatory analyses indicate that the two LSs proposed are relevant. Regarding 

DT, we distinguish between two constructs. The “digital strategy” construct covers 

environment analysis and elaboration of formal digital strategy. The other digital 

construct combines organisational, cultural and technological elements, named as “digital 

organisation and technology”. 

In the case of performance improvements, our results confirm the validity of three 

operations-related constructs: “cost improvement”, “quality and delivery” and “flexible 

servicing”. 

Building upon the aforementioned constructs, sub-hypotheses were developed 

(Table 13). As for H1 (LSs → OP), we compiled three sub-hypotheses for each 

performance construct in relation to each LS. Regarding H2 (LSs → DT), our four sub-
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hypotheses assume links between two LSs and two DT constructs. In H3 (DT → OP), we 

examine six sub-hypotheses on the links between the two DT and three OP constructs. 

 

Table 13: Sub-hypotheses elaboration 

 

Core 

concepts 

and their 

link 

Main hypotheses Sub-hypotheses 

LSs → 

OP 

H1a: Task-oriented 

LS positively 

influences the 

improvement of OP. 

H1aa: Task-oriented LS positively influences the improvement of cost 

improvement. 

H1ab: Task-oriented LS positively influences the improvement of 

flexible servicing. 

H1ac: Task-oriented LS positively influences the improvement of 

quality and delivery. 

H1b: Relationship-

oriented LS 

positively influences 

the improvement of 

OP. 

H1ba: Relationship-oriented LS positively influences the 

improvement of cost improvement. 

H1bb: Relationship-oriented LS positively influences the 

improvement of flexible servicing. 

H1bc: Relationship-oriented LS positively influences the 

improvement of quality and delivery. 

LSs → 

DT 

H2a: Task-oriented 

LS contributes 

positively to DT. 

H2aa: Task-oriented LS contributes positively to digital strategy. 

H2ab: Task-oriented LS contributes positively to digital organisation 

and technology. 

H2b: Relationship-

oriented LS 

contributes positively 

to DT. 

H2ba: Relationship-oriented LS contributes positively to digital 

strategy. 

H2bb: Relationship-oriented LS contributes positively to digital 

organisation and technology. 

DT → 

OP 

H3: The digital 

transformation 

positively influences 

improvements in OP. 

H3a: The digital strategy positively influences the improvement of 

cost improvement. 

H3b: The digital strategy positively influences the improvement of 

flexible servicing. 

H3c: The digital strategy positively influences the improvement of 

quality and delivery. 

H3d: The digital organisation and technology positively influences 

the improvement of cost improvement. 

H3e: The digital organisation and technology positively influences 

the improvement of flexible servicing. 

H3f: The digital organisation and technology positively influences 

the improvement of quality and delivery. 

DT 

H4: The digital 

strategy positively 

influences digital 

organisation and 

technology. 

- 

Source: Authors’ work, 2024 

 

Finally, the explorative analysis of DT led to the conclusion that digital strategy 

is a prerequisite for the execution of initiatives (H4) (Hess et al., 2016). 
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IV.5.2. The structural model 

The R2 values (Table 14) of the dependent variables – reflecting the predictive accuracy 

of the model – vary between 0.098 and 0.656, meaning that 9.8% – 65.6% of the variance 

of these constructs can be explained by the model. The explanatory power concerning the 

focal dependent constructs are considered significant in this research field and among the 

circumstances of the model. 

 

Table 14: Explanatory power of the model (R2) 

 
        R2 R2 adjusted 

Cost improvement 0.255 0.222 
Digital strategy 0.381 0.367 

Digital organisation and 

technology  

0.656 0.645 

Flexible servicing 0.203 0.168 

Quality and delivery 0.098 0.058 

Source: Authors’ work, 2024 

 

Bootstrapping has been employed to assess the path coefficients (see Figure 17 

and Table 15).  

Regarding other model fit measures, SRMR is below the generally accepted upper 

limit of 0.1 (and equal to the more conservative one, see also (Hu & Bentler, 1998) with 

a value of 0.080, while the d-G measure demonstrates good model fit, as the upper bound 

of the 95% confidence interval = 1.342 is larger than the original value of the d_G = 1.193 

(Dijkstra & Henseler, 2015). 

 

IV.5.3. Research question and hypothesis evaluation 

Regarding H1, task-oriented LS does not have a direct effect on OP improvements (H1aa, 

H1ab and H1ac are not supported). However, relationship-oriented LS exerts weak yet 

statistically significant (p < 0.05) negative influence on OP constructs like quality and 

delivery and cost improvement (f2 = 0.079 and 0.107 respectively) (H1ba, H1bb and H1bc 

are not supported). In conclusion, LSs do not exert a direct positive influence on OP (H1a 

and H1b are not supported). 

As for H2, task-oriented LS has a significant direct impact on digital strategy with 

a medium-level positive effect (β = 0.598, p = 0.000, f2 = 0.321) (H2aa is supported). 

Furthermore, it exerts a direct positive influence on digital organisation and technology 

(β = 204, p = 0.061, f2 = 0.051). This p-value (0.061) with our sample size indicates that 
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H2ab may also be supported. Relationship-oriented LS exerts no significant influence on 

DT (H2ba and H2ab are not supported). The study highlights the pivotal role of task-

oriented LS in DT (H2a is supported) and finds no evidence for the influence of 

relationship-oriented LS in DT (H2b is not supported). 

Looking at H3 while digital strategy does not directly influence any of the three 

OP improvement constructs (H3a, H3b and H3c are not supported), digital organisation 

and technology have a significant positive effect on cost improvement (β = 0.575, p = 

0.000, f2 = 0.153, H3d is supported) and flexible servicing (β = 0.406, p = 0.038, f2 = 

0.071, H3e is supported). However, quality and delivery construct is unaffected (H3f is 

not supported). Altogether, digital organisation and technology are the only construct of 

DT with a direct positive effect on OP. 

While testing H4, digital strategy exerts a strong positive effect on digital 

organisation and technology (β = 0.666, p = 0.000, f2 = 0.798, H4 is supported). It 

indicates that digital strategy can also exert an indirect influence on certain OP measures 

through its positive impact on digital organisation and technology. 

 

Figure 17: Research model and PLS path coefficients 

 

 

Note(s): Path coefficients displayed above the arrows; significant path and related sub-

hypothesis is supported (*p < 0.1; **p < 0.05; ***p < 0.01) (green path); n.s. – significant 
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path, but sub-hypothesis is not supported (orange path); dashed grey arrows: non-

significant paths 

 

Source: Authors’ work, 2024 

 

Table 15: Structural model (direct effects) and hypotheses testing 

 

Hypotheses and sub-

hypotheses 

Supported 

(Y)/ not 

supported 

(N) Direct effects 

Path 

coefficient 

Bootstrapping 

sample mean 

Bootstrapping 

standard 

deviation 

T 

statistics 

p 

values Result 

H1a: Task-

oriented LS 
positively 

influences the 

improvement 

of OP.  

H1aa N 
Task-oriented 
LS -> Cost 

improvement 

0.044 0.047 0.153 0.287 0.774 

not supported H1ab N 

Task-oriented 

LS -> Flexible 

servicing 

0.110 0.111 0.144 0.764 0.445 

H1ac N 

Task-oriented 

LS -> Quality 

and delivery 

0.111 0.123 0.186 0.599 0.549 

H1b: 

Relationship-
oriented LS 

positively 

influences the 

improvement 
of OP. 

H1ba N 

Relationship-

oriented LS -> 
Cost 

improvement 

-0.378 -0.382 0.117 3.236 0.001 

not supported 
(Relationship-

oriented LS 

has a negative 

influence) 

H1bb N 

Relationship-

oriented LS -> 
Flexible 

servicing 

-0.185 -0.189 0.146 1.270 0.205 

H1bc N 

Relationship-

oriented LS -> 

Quality and 
delivery 

-0.359 -0.367 0.143 2.506 0.012 

H2a: Task-

oriented LS 
contributes 

positively to 

DT. 

H2aa Y 

Task-oriented 

LS -> Digital 

strategy 

0.598 0.591 0.117 5.113 0.000 

supported 

H2ab Y 

Task-oriented 
LS -> digital 

transformation 

organisation 

and 

technology 

0.204 0.204 0.109 1.873 0.061 

H2b: 

Relationship-

oriented LS 

contributes 

positively to 
DT. 

H2ba N 

Relationship-

oriented LS -> 

Digital 

strategy 

0.029 0.046 0.121 0.240 0.810 

not supported 

H2bb N 

Relationship-
oriented LS -> 

digital 

transformation 

organisation 

and 
technology 

0.004 0.004 0.084 0.051 0.959 

H3: The 

digital 
transformation 

positively 

influences 

improvements 

in OP. 

H3a N 

Digital 

strategy -> 

Cost 

improvement 

-0.079 -0.081 0.162 0.488 0.626 

not supported H3b N 

Digital 

strategy -> 

Flexible 

servicing 

0.042 0.049 0.200 0.211 0.833 

H3c N 

Digital 
strategy -> 

Quality and 

delivery 

-0.139 -0.146 0.250 0.559 0.577 

H3d Y 

DT 

organisation 
and 

technology -> 

0.575 0.588 0.152 3.789 0.000 
partially 

supported 
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Cost 
improvement 

H3e Y 

DT 

organisation 

and 

technology -> 
Flexible 

servicing 

0.406 0.415 0.195 2.082 0.038 

H3f N 

DT 

organisation 

and 
technology -> 

Quality and 

delivery 

0.265 0.264 0.235 1.128 0.260 

H4: The 

digital 
strategy 

positively 

influences 

digital 

organisation 
and 

technology. 

H4 Y 

Digital 

strategy -> 

Digital 
organisation 

and 

technology 

0.666 0.668 0.077 8.700 0.000 supported 

Source: Authors’ work, 2024 

 

The results indicate that while a direct positive effect from LSs to OP 

improvements is undetectable, task-oriented LS indirectly influences OP improvements 

via DT. The chain of significant positive effects (p < 0.05) appears to originate from task-

oriented LS through digital strategy (medium effect f2 = 0.321) to digital organisation and 

technology (strong effect f2 = 0.798) and finally to OP (cost improvement f2 = 0.153, 

flexible servicing f2 = 0.071, medium and weak effect). The quality and delivery 

constructs are not influenced by task-oriented style or by DT. This indirect mechanism of 

action is not observable concerning the relationship-oriented LS. 

 

IV.6. Discussion 

Our research uncovered novel insights on the interplay of LSs, DT and OP improvements. 

Regarding DT, similarly to Tortorella et al. (2023) and Berman et al. (2020), we confirm 

that DT is an organisation-wide phenomenon. Although we presented only two main 

pillars of DT, namely digital strategy and digital organisation and technology, the latter 

encompasses decisions related to organisation, resources, culture and technology. Our 

finding implies that digital strategy is a vital and distinct pillar of DT (Matt et al., 2015). 

As middle-sized firms dominate our final sample, our findings also underline the critical 

importance of a strategic approach to digitalisation in this size category (Ghobakhloo and 

Iranmanesh, 2021). 

Our study explored the direct influence of leadership on DT. We concluded that 

task- oriented LS is the sole driver of DT. This is primarily due to its positive influence 
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on digital strategy, but it also has a weak positive impact on organisational and 

technological aspects. Our work contradicts studies suggesting positive impacts of 

relationship-oriented traits and behaviours of leaders on DT (Berman et al., 2020; He et 

al., 2023). The results highlight the importance of goal setting (He et al., 2023), efficient 

processes (Tay and Low, 2017) and monitoring (Kretschmer and Khashabi, 2020). 

Regarding the performance implications of LSs, a leadership paradox is revealed 

as the two LSs exert different influences on OP improvements. The positive and indirect 

effects of task- oriented LS via DT on OP improvements are complemented by the 

negative and direct influence of relationship-oriented LS on OP improvements. So, our 

work challenges the very positive performance implication narratives of leadership during 

DT (Berman et al., 2020; Dubey et al., 2020). Our findings are closer to Tortorella et al.’s 

(2023) results who also emphasised the positive influence of task-orientation and negative 

effect of relationship- orientation. The main difference is that we proved the direct 

negative influence of relationship- orientation on performance and found that it has no 

impact on DT. 

Focusing solely on OP improvements, our model revealed a tricky situation in 

which managers are locked in. In some dimensions, LSs and DT are conflicting. 

The tension between the two LSs is most striking in the cost improvement 

construct, which is of key importance in the region (Chanal et al., 2020). On one hand, 

the positive influence of DT on cost improvement is supported indirectly by task-oriented 

LS. DT can reduce labour costs and increase efficiency, leading to significant cost savings 

and can also provide insight into operational inefficiencies. Task-oriented leadership 

indirectly supports these improvements by ensuring that processes are optimised, 

resources are managed efficiently and performance is continuously monitored. On the 

other hand, relationship-oriented leaders are detached from the strong focus on task 

completion and cost efficiency. They prioritise building strong interpersonal relationships 

and team cohesion. While this is beneficial for team morale and collaboration, it has 

consequences on performance. To some extent, this difference might be linked to the 

manufacturing context. It is pervaded by strict standards and rules that could favour a 

task-oriented approach. 

Regarding flexible services, our findings underline the positive direct influence of 

DT and the positive indirect of task-oriented LS. While DT provides the tools for data-

driven decision- making, task-oriented leadership ensures that these tools are used 

effectively to continuously improve processes and adapt services by maintaining a 
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balance between flexibility and operational discipline. 

Contrary to the literature (Szász et al., 2021), quality and delivery are not 

(positively) affected by DT. Moreover, relationship-oriented LS has a negative influence 

on it. DT involves integrating advanced technologies into business processes, which can 

be complex and time- consuming. If not managed well, the initial stages of DT can disrupt 

existing processes, causing delays and affecting quality. In addition, relationship-oriented 

leaders might allocate resources based on team dynamics rather than on the basis of DT 

efforts. This can lead to sub- optimal use of resources, affecting both quality and delivery. 

Many considerations bridge the revealed contradictions. 

For example, different phases of the digital journey might require different 

approaches from leaders. Our findings could resonate with the challenges of the early 

phases of DT. At this stage, the primary driver is task-orientated LS that effectively sets 

directions and goals and monitors them. However, in the long-term managers can achieve 

more favourable results with relationship-oriented LS traits such as people-orientation or 

mentoring. Consequently, our findings could signal a limitation for the long-term success 

of DT because the transition from one LS (task) to another LS (relations) is unlikely at 

the individual level. 

One must also consider the influence of organisational and contextual factors. 

Januszek et al. (2024) presented different perceptions of an OM paradigm (i.e. lean) 

between top (e.g. guiding through vision) and middle management (e.g. applying 

standards and defining tasks) of a large firm. The characteristic of our sample of having 

many medium-sized companies and the internal focus of DT strengthen the viability of 

effective task-oriented LS. Additionally, the results may reflect the Hungarian socio-

cultural context. Earlier evidence suggests that micromanagement contributes to 

successful lean deployment in Hungary (Gelei et al., 2015), which indicates that less 

human-centred managerial behaviour is an enduring contextual characteristic there. 

Finally, our findings deviate from previous experience of OM paradigms. For 

example, works on TQM emphasised skills linked to relationship-oriented LS (Beer, 

2003). Later, lean transitions were related to both task-oriented and relationship-oriented 

traits (Gelei et al., 2015; van Dun et al., 2017). We only underscore the positive influence 

of task-orientated LS. One might speculate that this evolution from relationship-oriented 

to task-oriented LS could be associated with the immense nature of the paradigm. 
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IV.7. Conclusion 

Our research design is based on the experience of OM: leadership is the primary 

initiator of effective deployment of any OM paradigm, among them digitalisation. We 

explored the interplay among LSs, DT and OP improvements. 

Our findings identified two pillars of DT. Digital strategy, as one of the pillars, 

guides a comprehensive “execution” pillar of digital organisation and technology. Our 

investigation indicates that “one-fits-all” LS is effective for the deployment of DT. 

Namely, task-oriented LS is the only potential driver of DT and OP improvements. 

Furthermore, we urge that managers must consider unique interdependences. The 

revealed leadership paradox implies a potential offset effect between relationship-

oriented LS and task-oriented LS. A striking tension is evident in the cost improvement 

dimension of OP improvements. 

Our study has limitations that offer avenues for future research. 

We exclusively focused on measures of OP improvements. However, both LSs 

and DT could influence other layers of performance (He et al., 2023). To depict a more 

comprehensive performance implication, future studies could analyse a broader set of 

indicators including individual- or team-level indicators or financial measures. 

The research model was conceptualised on the assumption that LSs are “sticky” 

in the short run. It is also possible that, on the long run, DT could influence LSs or lead 

to appointments of new managers with new traits. Further studies, employing alternative 

methodologies, may also elucidate the direction of causal relations. 

The cross-sectional analysis relies on data collected before COVID-19. The 

pandemic may have provided a significant impetus for numerous companies to adjust 

managerial attitudes to a more human-centric approach. 

Our work relied on confirmatory analysis of extremely different LSs (i.e. task vs 

relation). Successful deployment of DT might require a mix of traits and ambidextrous 

behaviours of leaders. 

Finally, one should compile an international survey to reveal how the 

embeddedness of leadership and organisational culture into national culture impacts the 

examined relations. 

Altogether, we speculate that since behavioural and cultural traits alter slowly, our 

findings could guide efforts of firms engaged with DT in similar socio-cultural context. 
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CHAPTER V – Conclusion and discussion 

My dissertation's key strength is its holistic view and multidisciplinarity. I examined 

generational differences, attitudes towards digitalisation, digital skills, leadership styles 

and their interactions in light of companies' operational performance of Hungarian 

manufacturing SMEs.   

After the introduction of the research of my dissertation and the topics, I presented 

my research papers in Chapters II, III, and IV. In Chapter V, I present a summary of the 

principal conclusions and discussion arising from the three papers that form the basis of 

my dissertation. The researches were interconnected through the overarching themes of 

digital transformation, leadership styles, and the evolving views of young employees, 

particularly economists, on AI and robotics. 

 In the first research paper, I presented the topic of the connection between 

artificial intelligence (AI), robotics, and human resources (HR) from the perspective of 

younger generations (Zhong et al., 2017). This study explored the key pillars of Industry 

4.0, namely artificial intelligence and robotisation, which guided the direction of my 

research (Lemaignan et al., 2017; Dvorsky, 2017). Following an overview of the 

theoretical and technological background, I proceeded to present the country-specific 

analysis of AI and robotisation that I had conducted. This analysis demonstrated that, 

although both Hungary and the United States were developed countries, there were 

significant differences in their research and development funding allocation. The United 

States invested considerably more in research based on AI than Hungary did. It was 

noteworthy that Hungary made significant advancements in its support of AI over the past 

year (OECD, 2019). However, it should be noted that different approaches might have 

yielded disparate outcomes. 

Subsequently, an analysis was provided of the characteristics of Generations Y 

and Z (Zemke et al., 2000) and their behaviour in the labour market (Bencsik et al., 2016; 

Elmore, 2014), representing the other fundamental element of this study. It became 

evident that younger generations, shaped by the digital age, were integrated into the 

modern labour market in this way, making them ideal subjects for studying their opinion 

on the effects of AI and robotics on human resources (Törőcsik et al., 2014). In this 

context, the research questions were formulated with the objective of understanding how 

the Hungarian and American business communities perceived the relationship between 

digital tools and human resources. A more detailed hypothesis studied the opinion of the 
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younger generations of economists in Hungary and the USA (the current and future 

workforce) regarding the motivation, confidence and interest of the younger generation, 

the impact of AI on HR, and the areas affected. A defining trait of today's youth was their 

high level of education. However, they tended to focus only on areas that genuinely 

interested them, and the current environment also presented uncertainties for them. In the 

context of the contemporary labour market, which was undergoing rapid transformation, 

examining the attitudes and opinions of those entering the workforce was paramount 

(Zhong et al., 2017; Bencsik & Machova, 2016). This was particularly relevant given the 

significant differences between younger and older generations. Considering this, the 

following research question was posed: What were the views of this cohort on artificial 

intelligence and the impact of robotisation on the workplace and society as a whole? 

The primary research was conducted through an online, anonymous questionnaire 

targeting economists in the United States and Hungary from Generation Z and Y. The 

results were different than the literature (Törőcsik et al., 2014). In the short term, the 

opinions of American and Hungarian economists were found to be largely concordant 

and diverse motivations among the participants. The respondents expressed optimism 

regarding the impact of AI on economic, labour market, and social issues. Additionally, 

they demonstrated high confidence in their abilities, which employers should endeavour 

to support. It was perceived that the sectors most likely to be impacted in the near future 

were telecommunications and transport. In the longer term, the areas of health and space 

were identified as the most concerning. A significant proportion of respondents, 

particularly those of younger age groups, indicated that opportunities for learning and 

professional growth served as key motivators in their work. 

Nevertheless, despite the aforementioned considerations, the implications of AI had yet 

to fully capture the respondents’ attention, although they did find it intriguing. Both 

groups of young people concurred that soft and hard skills would be significant in the era 

of AI, affording them a competitive advantage. My long-term observation was that these 

young economists did not foresee the disappearance of jobs but rather their evolution, 

with robots assuming a more significant role in tasks and becoming increasingly human-

like.  

It was, therefore, imperative for companies to retain their workforce, with a 

particular emphasis on providing training and education, as indicated by the respondents. 

Education also served as a valuable tool for modern youth, who tended to pursue it as a 

personal endeavour. Although the respondents demonstrated a limited understanding of 
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the subject matter, they exhibited the potential to achieve notable outcomes if they were 

to expand their knowledge base. Furthermore, these individuals represented the future 

leaders and decision-makers who must comprehend these changes and their underlying 

rationale. 

The findings of the study indicated that the general perception of AI and robotics 

among young economists is predominantly positive. Despite the uncertainties that the 

future might hold, it was evident that the majority of respondents, irrespective of age or 

geographical location, espoused an optimistic outlook on these subjects. This was 

arguably one of the most significant findings and a key takeaway for leaders. 

My research indicated that this was one of the most critical issues of our time, 

given the vast amounts of data generated daily. However, there was no consistent strategy 

for companies to ensure profitability, nor was there a consensus on the types of training 

or retraining those economic entities should offer, whether by employers or the state. The 

subject matter was sufficiently interdisciplinary and relevant to justify further study. 

While the present study focused on the impact of AI on HR, there were numerous other 

areas where additional research could have been conducted (Lemaignan et al., 2017). 

Furthermore, the accelerated rate of technological advancement required continuous 

observation and investigation into the optimal leadership structure. 

The initial paper presented a series of pivotal inquiries that served to establish the 

fundamental premises for subsequent deliberations. These included the role of top 

management in facilitating digital transformation and the potential consequences thereof. 

The second paper built on this foundation by exploring the concerns about Hungary's 

digital transformation, focusing on small and medium-sized enterprises. This marked the 

point at which the connection to leadership began to emerge, giving rise to questions 

concerning the ways in which management could effectively harness positive attitudes 

towards AI. This chapter emphasised the significance of strategic leadership in navigating 

digital change and optimising the opportunities it offers, thereby establishing the 

foundation for an investigation of leadership styles. 

In the second research paper, I presented the importance of understanding the 

relationship between the proper leadership styles and digital transformation in 

manufacturing companies. 

This study examined the digital transformation and its potential for enhanced 

effectiveness and success. It also investigated the impact of leadership styles 

(relationship- and task-oriented styles) on the transformation process. While international 
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studies elucidated the role of leadership in digital transformation and its implications for 

successful implementation (Ruel et al., 2021), there was a paucity of domestic studies on 

this topic. Nevertheless, assuming that all leadership styles were equally effective in 

influencing digital transformation would be erroneous. Top management had the 

opportunity to select the most appropriate style (Alshehab et al., 2022). This was because, 

in a different environment (such as Hungary and the USA), a different leadership style 

would be appropriately applied in a different business model (Lovelance et al., 2019; 

Weber et al., 2022).  

In order to ensure that companies applied the most appropriate leadership style 

during digital transformation, it was necessary to discuss which style was most effective. 

At that moment, digitalisation was not at an advanced stage in Hungary (Szalavetz, 2020), 

so it was essential to be prepared for this to maintain competitiveness. A model was built 

to understand the connection between two leadership styles and digital transformation 

pillars. 

The concept of digital transformation was founded upon four principal pillars. 

Much literature highlighted the utmost importance of a well-defined digital strategy, the 

proper organisational structure, resources, corporate culture that supported digitalisation 

within the manufacturing companies and, the existing technologies that could be the base 

of digital transportation, and the approach to try new technologies (Galbraith & Kates, 

2010; Heini & Heikki, 2015; Gill & VanBoskirk, 2016; Ivan et al., 2019; Móricz & 

Drótos, 2019; Tavoletti et al., 2021; Alshehab et al., 2022; Karippur & 

Balaramachandran, 2022). However, my research indicated that these four pillars could 

be grouped into two principal categories in SMEs: digital strategy and activities related 

to digital transformation. 

Regarding digital transformation, there was less consistency in the alignment 

between the findings of the literature review and those of my own research. Several 

studies highlighted the importance of having a well-defined strategy in place during the 

process of digital transformation. This view was expressed by Matt (2015), Ghobakhloo 

(2018), Teece (2016), Demeter (2003), Amoako-Gyampah & Acquaah (2008) and 

Brunetti et al. (2020). However, the empirical evidence did not consistently support this 

view (Avella et al., 2001). As Swink & Harvey (1998) previously observed, their new 

framework did not prioritise strategy significantly. 

Those task-oriented leaders tended to prioritise three key areas: the tasks to be 

completed, the methods by which these tasks should be carried out and the optimal timing 
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for their completion. Such individuals were inclined to engage in excessive monitoring 

and control, which could be perceived as micromanagement (Katz et al., 1950; Fiedler, 

1951; Tortorella et al., 2019). It was corroborated by evidence of enhanced group 

efficacy, productivity, and positivity among employees in groups led by task-oriented 

leaders (Tabernero et al., 2023; Mikkelson et al., 2019). However, other studies indicated 

that employees under relationship-oriented leaders exhibited enhanced cohesion and 

superior performance (Mikkelson et al., 2019; MacKenzie et al., 2001; Jung & Avolio, 

2017). Those who adopted a relationship-oriented approach to leadership tended to 

prioritise the well-being of their subordinates and the quality of the relationships between 

them. It was the responsibility of the leader to assign tasks to the actors rather than the 

other way around. Such individuals were typically more knowledgeable about their 

colleagues and their work tasks (Yukl, 2012; Tortorella et al., 2018; Rüzgar, 2018). 

The findings on leadership styles demonstrated a consistency between the 

literature review results and the quantitative model. It was crucial to differentiate between 

the strategic plan and the tangible actions undertaken to facilitate digital transformation. 

Teece (2016) emphasised the pivotal function of leadership style in influencing strategic 

orientation, a perspective mirrored in the model. The sources concurred that a 

combination of task- and relationship-oriented leadership styles was the optimal method 

for facilitating digital transformation. Furthermore, the task-oriented leadership style was 

identified as exerting a more pronounced influence on the digital processes, in general, 

and primarily at the early stages of digital transformation (Henkel et al., 2019). 

A synthesis of the model and the results to date indicated that the majority of the 

variables within the model exerted a significant impact. The findings demonstrated that 

leadership styles were pivotal in propelling digital transformation. Among the leadership 

styles examined, the style with more task-oriented attributes with attention to 

performance and employees was demonstrated to exert a more pronounced influence on 

digital transformation, particularly on the strategic pillar. However, it was important to 

consider the long-term relationship attributes within the process. 

The third research paper was directly connected to the second one, as it explored 

the ways in which different leadership styles – particularly task-oriented and relationship-

oriented - could influence the success of digital transformation. Furthermore, the paper 

reiterated the concerns previously raised regarding the role of top management in 

ensuring effective digital change. This chapter offered a critical examination of how 

digital transformation mediated the relationship between leadership and performance 
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outcomes. Furthermore, it linked to the perspectives of younger individuals and 

leadership adaptability, as discussed in earlier chapters. 

It was established that leadership style was a significant factor in the 

implementation of digital transformation and the subsequent operational performance of 

firms. 

The initial and most significant conclusion was the phenomenon of the complexity 

inherent to digital transformation. The concept of digital transformation was approached 

as a complex socio-technical system that extends beyond the technology domain. A 

literature review revealed that digital transformation could be grouped into four principal 

categories. The findings of this study demonstrated the existence of a distinctive 

configuration of digital transformation. In Hungarian manufacturing firms, two pillars of 

digital transformation were identified: strategy and activities. Evidently, strategy played 

a pivotal role in driving the transformation tasks within these firms. Local manufacturing 

companies had experience with technology, but this was mainly limited to introductory 

tools such as MS Office programs, mailing systems, cloud storage, and software 

programs. This indicated that the companies were at the outset of their digital 

transformation process when the questionnaire was completed. The timing of the survey 

suggested that the analysis presented herein represents the initial phase of investigation 

into the digital transformation process of the firms in question rather than an examination 

of the advanced stages of this process. 

The paradigm of leadership. The findings of the study highlighted the pivotal role 

of leadership in managing SMEs’ digital transformation. Despite the international 

literature indicating that the two leadership styles would have a similar positive effect on 

digital transformation (Tortorella et al., 2019), our findings did not align with this 

expectation. The task-oriented leadership style was demonstrated to be of particular 

significance in the context of digital transformation, particularly in the domain of strategic 

planning. The significance of task orientation was corroborated by prior research 

(Tortorella et al., 2023). Conversely, the evidence did not bear out the anticipated effects 

of relationship orientation on digital transformation. This might be because task 

orientation was the key at the implementation phase (Henkel et al., 2019), and based on 

domestic research, digital transformation was still in its infancy (Demeter et al., 2021). 

Furthermore, influenced by their cultural context, Hungarian leaders adhered to the 

efficacy of task-oriented strategies. These strategies offered a defined vision and 

delineated tasks instrumental in facilitating digital transformation and its successful 
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implementation. An additional reason might be attributed to the disparate external and 

internal foci. 

It was contended that the causal relationship we examined accurately reflected the 

reality of the evolving transformation, given that leadership styles and cultural traits 

tended to be relatively enduring. It seemed reasonable to posit that, over time, digital 

transformation might have influenced styles and traits, leading to a convergence with the 

characteristics associated with this new digital era (Fouad, 2019). Further research could 

elucidate whether managers alter their approach or whether new managers with the 

requisite styles were appointed. 

Implications for operational performance were pivotal. The findings of the third 

study emphasised the significance of the role of leadership and the impact of digital 

transformation on operational management innovation in manufacturing firms. The 

model generally affected the operational performance indicators, although the specific 

effects were not uniform. 

The influence of digital transformation extended well beyond operational 

measures. The concept of digital transformation was primarily associated with financial 

measures, such as improved return on sales and return on investments (Dubey et al., 2020; 

He et al., 2023). Additionally, studies emphasised the pivotal role of cost reduction in the 

Central and Eastern European region (Chahal et al., 2020; Demeter, 2003) and globally 

(Berman et al., 2020; Dubey et al., 2020). Conversely, enhancements in quality and 

greater flexibility in services and delivery were equally crucial in the context of 

manufacturing. The results of our study did not align precisely with the direct positive 

outcomes on operational performance improvements that the literature suggests. Digital 

transformation activities had a direct positive impact on operational performance 

indicators such as cost efficiency and flexible services, a conclusion that was also 

supported by the literature. However, the results indicate that digital transformation did 

not affect quality and delivery, contrary to most international literature on the subject. A 

digital transformation strategy guided the implementation of digital transformation 

activities. However, the influence of this strategy on performance outcomes was not 

direct, representing a previously unanticipated connection. The absence of a direct 

positive impact of strategy might be attributed to a reactive (leadership) approach in 

contrast to a more proactive stance. 

Some international literature indicated that both leadership orientations positively 

impacted operational performance. However, the current understanding of this 
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phenomenon is limited. The findings of this study revealed a leadership paradox. This 

finding underscored the notion that relationship orientation influenced pathways distinct 

from digital transformation-associated pathways. However, it also revealed a direct and 

adverse impact on operational performance. The relationship orientation did not yield the 

anticipated results concerning its impact on operational performance. This was contrary 

to the literature, as evidenced by the studies of Akçay Kasapoğlu (2018) and Dubey et al. 

(2020), which suggested that quality should have been positively affected. The results 

demonstrated the disparate effects of the two styles on the firm's performance. In addition 

to the positive and indirect impact of the task-oriented style, there was a negative and 

direct effect of the relationship-oriented style. This led us to inquire about the utility of 

relations from a performance perspective. 

Several studies in the field of leadership focused on the soft aspects of individuals, 

teams, and organisations (Mikkelson et al., 2019; Tabernero et al., 2009). It might be the 

case that the effects should not be sought at this level of operational performance. It was 

evident that merely focusing on task-oriented approaches to management would not 

suffice in ensuring the optimal functioning of the human aspect of the organisation. 

Concurrently, task orientation was paramount during the implementation phase (Henkel 

et al., 2019). In accordance with domestic research, digital transformation was still in its 

infancy (Demeter et al., 2021); thus, the findings aligned with those of international 

studies. Conversely, Hungarian leaders believed task orientation was more conducive to 

productivity than relationship orientation in manufacturing leadership. 

In conclusion, the dissertation demonstrates a cohesive narrative, beginning with 

the evolving perspectives of young economists regarding the interrelationship between 

AI, robotics, and HR. It also highlighted these factors’ pivotal role in formulating 

leadership and digital transformation strategies within Hungarian manufacturing SMEs. 

Integrating these elements enables companies to address key workforce insights, select 

leadership styles that foster innovation, and guide digital transformation efforts with 

greater efficacy. These factors combined a comprehensive strategy that ultimately 

resulted in enhanced operational performance. The chapters were structured to allow the 

reader to gain a deeper understanding of the subject matter by building on the preceding 

chapters. The overarching theme that united the various elements was that of leadership 

styles, which were seen to significantly impact employees’ views, the process of digital 

transformation, and the overall operational performance improvement of a manufacturing 

organisation. 
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Figure 18: Research questions and answers 

 
 

 

Source: Author’s work, 2025 

 

The employment of a dual approach, integrating both top-down and bottom-up 

methodologies, facilitated a comprehensive understanding of the multifaceted nature of 

digital and human interactions. The bottom-up approach played a pivotal role in fostering 

an environment conducive to creativity, thereby enabling digitalisation to permeate 

various levels of an organisation. Concurrently, the top-down approach provided an 

overarching digital strategy, thereby ensuring a seamless transformation process with a 

strong leadership attitude. The synchronised analysis of both approaches enabled the 

identification of success factors and the identification of potential system deficiencies.  

The success of this process could be measured in terms of leadership style, 

implementation, process success and operational performance. Practical applications for 

leaders included the ability to identify the attitudes of their subordinates and apply 

personalised digital strategies to both younger and older generations. 

In future research, it might be beneficial to consider incorporating a cross-

functional analysis by engaging with a diverse range of professionals beyond economists, 

including engineers, doctors, pharmacists, technology experts, sociologists, business 

leaders, and policymakers, with a view to gaining a more comprehensive understanding 

Chapter II – 1st Paper Chapter III – 2nd Paper Chapter IV – 3rd Paper 
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of digital, economic, and societal trends. Additionally, it may be beneficial to consider 

conducting interviews with older generations of the workforce, such as Baby Boomers or 

Generation X, as this could offer valuable historical perspectives, experiential insights, 

and generational comparisons with current data that could enrich contemporary analysis. 

By integrating viewpoints from multiple disciplines and age groups, future studies may 

be able to develop more holistic and practical recommendations that reflect the 

complexities of real-world decision-making. It can provide valuable perspectives on 

technological adaptation, workforce transitions, and the long-term impact of 

digitalisation, ensuring that digital transformation strategies are both inclusive and 

sustainable. The role of leadership in integrating AI and robotics into society has been 

pivotal. The future will be characterised by the effective and ethical management of 

technological advancements, with the objective being to ensure that these systems 

complement human work and creativity rather than replace it.   
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Erboz, G., Hüseyinoğlu, I. Ö., & Szegedi, Z. (2022). The partial mediating role of supply 

chain integration between Industry 4.0 and supply chain performance, Supply Chain 

Management, 27(4), 538-559. https://doi.org/10.1108/SCM-09-2020-0485  

Farina, M., Yu, X., & Lavazza, A. (2025). Ethical Considerations and Policy 

Interventions Concerning the Impact of Generative AI Tools in the Economy and 

in Society, AI and Ethics, 5, 737–745. https://doi.org/10.1007/s43681-023-00405-

2  

Faul, F., Erdfelder, E., Lang, A., & Buchner, A. (2008). G*Power 3: a flexible statistical 

power analysis program for the social, behavioral and biomedical sciences, 

Behavioral Research Methods, 39(2), 175-191. 

https://doi.org/10.3758/BF03193146  

Felsberger, A., Qaiser, F. H., Choudhary, A., & Reiner, G. (2020). The impact of Industry 

4.0 on the reconciliation of dynamic capabilities: Evidence from the European 

manufacturing industries, Production Planning and Control, 33(2-3), 277-300. 

https://doi.org/10.1080/09537287.2020.1810765  

Fiedler, F. E. (1971). Validation and extension of the contingency model of leadership 

effectiveness: A review of empirical findings, Psychological bulletin, 76(2), 128–

148. https://doi.org/10.1037/h0031454  

Fiedler, F. E. (1978). The Contingency Model and the Dynamics of the Leadership 

Process, Advances in Experimental Social Psychology, 11, 59-112. 

https://doi.org/10.1016/S0065-2601(08)60005-2  

Flores, E., Xu, X., & Lu, Y. (2020). Human Capital 4.0: a workforce competence 

typology for Industry 4.0, Journal of Manufacturing Technology Management, 

31(4), 687-703. https://doi.org/10.1108/JMTM-08-2019-0309   

https://doi.org/10.1556/204.2021.00024
https://doi.org/10.1108/SCM-09-2020-0485
https://doi.org/10.3758/BF03193146
https://doi.org/10.1080/09537287.2020.1810765
https://doi.org/10.1037/h0031454
https://doi.org/10.1016/S0065-2601(08)60005-2
https://doi.org/10.1108/JMTM-08-2019-0309


 
139 

Fouad, A. B. K. (2019). Digital Transformation and Leadership Style: A Multiple Case 

Study, ISM Journal, 3(1), 24-33. 2150-1076 

Fornell, C., & Larcker, D. (1981). Evaluating structural equation models with 

unobservable variables and measurement error, Journal of Marketing Research, 

18(1), 39-50. https://doi.org/10.1177/002224378101800104  

Frank, A. G., Dalenogare, L. S. & Ayala, N. F. (2019). Industry 4.0 technologies: 

Implementation patterns in manufacturing companies, International Journal of 

Production Economics, 210, 15-26. https://doi.org/10.1016/j.ijpe.2019.01.004  

Frank, A.G., Thürer, M., Godinho Filho, M., & Marodin, G.A. (2024). Beyond Industry 

4.0 – integrating Lean, digital technologies and people, International Journal of 

Operations & Production Management, 44(6), 1109-1126. 

https://doi.org/10.1108/IJOPM-01-2024-0069   

Frey, C., & Osborne, M. (2013). The Future of Employment: How Susceptible Are Jobs 

to Computerisation?, Oxford Martin, 114. 

https://doi.org/10.1016/j.techfore.2016.08.019   

Füstös, L., & Tárnok, O. (2017). Strukturális egyenletek modellje - Másodgenerációs 

statisztikai módszerek. Társadalmi Elemzések Alkalmazott Műhelye. 

Gabrielova, K., & Buchko, A. A. (2021). Here comes Generation Z: Millennials as 

managers, Business Horizons, 64(4), 489-499, 

https://doi.org/10.1016/j.bushor.2021.02.013 

Galbraith, J. R. (2002). Organizing to Deliver Solutions. CEO Publications, 423, 1-18. 

Center for Effective Organizations Marshall School of Business University of 

Southern California. 

Galbraith, J. R., & Kates, A. (2010). Designing Your Organization: Using the STAR 

Model to Solve 5 Critical Design Challenges. John Wiley & Sons. 

Gandolfi, F., & Stone, S. (2018). Leadership, Leadership Styles, and Servant Leadership, 

Journal of Management Research, 18(4), 261-26.  

Gelei, A., Losonci, D., & Matyusz, Z. (2015). Lean production and leadership attributes 

– the case of Hungarian production managers, Journal of Manufacturing 

Technology Management, 26(4), 477-500. https://doi.org/10.1108/JMTM-05-

2013-0059  

https://doi.org/10.1177/002224378101800104
https://doi.org/10.1016/j.ijpe.2019.01.004
https://doi.org/10.1108/IJOPM-01-2024-0069
https://doi.org/10.1016/j.techfore.2016.08.019
https://doi.org/10.1108/JMTM-05-2013-0059
https://doi.org/10.1108/JMTM-05-2013-0059


 
140 

Gerbert, P., Lorenz, M., Rüßmann, M., Waldner, M., Justus, J., Engel, P., & Harnisch, 

M. (2015): Industry 4.0: The Future of Productivity and Growth in Manufacturing 

Industries. BCG Perspectives. Available: 

https://www.bcgperspectives.com/content/articles/engineered_products_project_b

usiness_industry_40_future_productivity_growth_manufacturing_industries/#cha

pter1 (Download: 2022. 02. 06.) 

Ghobakhloo, M. (2018). The future of manufacturing industry: a strategic roadmap 

toward Industry 4.0, Journal of Manufacturing Technology Management. 

https://doi.org/10.1108/JMTM-02-2018-0057  

Ghobakhloo, M., & Iranmanesh, M. (2021). Digital transformation success under 

Industry 4.0: a strategic guideline for manufacturing SMEs, Journal of 

Manufacturing Technology Management, 1533-1556. 

https://doi.org/10.1108/JMTM-11-2020-0455  

Gill, M., & VanBoskirk, S. (2016). The Digital Maturity Model 4.0 Benchmarks: Digital 

Business Transformation Playbook, Forrester. 

González-Mohíno, M., Donate, M. J., Muñoz-Fernández, G. A., & Javier Cabeza-

Ramírez, L. (2024). Robotic Digitalization and Business Success: The Central Role 

of Trust and Leadership in Operational Efficiency - A Hybrid Approach Using PLS-

SEM and fsQCA, IEEE Access, 12, 192113-192126. 

https://doi.org/10.1109/ACCESS.2024.3509623 

Guzmán, V., Muschard, B., Gerolamo, M., Kohl, H., & Rozenfeld, H. (2020). 

Characteristics and Skills of Leadership in the Context of Industry 4.0, Procedia 

Manufacturing, 43, 543-550. https://doi.org/10.1016/j.promfg.2020.02.167  

Habidin, N. F., Muhammad Yusri, Y., Mohd Zahirwan Halim, Z. A., & Abd Munir, M. 

N. (2016). Penang waqaf management: A Galbraith approaches, International 

Journal of Academic Research in Business and Social Sciences, 6(10), 392-401. 

http://dx.doi.org/10.6007/IJARBSS/v6-i10/2417   

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate Data 

Analysis. Prentice Hall, Upper Saddle River, NJ. 

https://www.bcgperspectives.com/content/articles/engineered_products_project_business_industry_40_future_productivity_growth_manufacturing_industries/#chapter1
https://www.bcgperspectives.com/content/articles/engineered_products_project_business_industry_40_future_productivity_growth_manufacturing_industries/#chapter1
https://www.bcgperspectives.com/content/articles/engineered_products_project_business_industry_40_future_productivity_growth_manufacturing_industries/#chapter1
https://doi.org/10.1108/JMTM-02-2018-0057
https://doi.org/10.1108/JMTM-11-2020-0455
https://doi.org/10.1016/j.promfg.2020.02.167
http://dx.doi.org/10.6007/IJARBSS/v6-i10/2417


 
141 

Hair, J. F., Hult, G. T., Ringle, C. M., & Sarstedt, M. (2017). A Primer on Partial Least 

Squares Structural Equation Modeling (PLS-SEM), Sage Publications, Washington 

DC. 

Hair, J. F., Hult, G. T., Ringle, C. M., & Sarstedt, M. (2022). A Primer on Partial Least 

Squares Structural Equation Modeling (PLS-SEM) (3 ed), Sage Publications, 

Thousand Oaks, CA. 

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to 

report the results of PLS-SEM, European Business Review, 31(1), 2-24, 

https://doi.org/10.1108/EBR-11-2018-020  

Hanafizadeh, P., & Ravasan, A. Z. (2011). A McKinsey 7S model-based framework for 

ERP readiness assessment, International Journal of Enterprise Information 

Systems, 7(4), 23-63. http://dx.doi.org/10.4018/jeis.2011100103   

Hater, J. J., & Bass, B. M. (1998). Superiors' evaluations and subordinate perceptions of 

transformation and transactional leadership, Journal of Applied Psychology, 73, 

695-702. 

Hayduk, L., & Littvay, L. (2012). Should researchers use single indicators, best 

indicators, or multiple indicators in structural equation models?, BMC Medical 

Research Methodology, 12159), 1-17. https://doi.org/10.1186/1471-2288-12-159  

He, Z., Huang, H., Choi, H., & Bilgihan, A. (2023). Building organisational resilience 

with digital transformation, Journal of Service Management, 34(1), 147-171. 

https://doi.org/10.1108/JOSM-06-2021-0216  

Heini, M. T., & Heikki, K. (2015). The usage of digital marketing channels in SMEs. 

Journal of Small Business and Enterprise Development, 22(4), 633-651. 

https://doi.org/10.1108/JSBED-05-2013-0073  

Henkel, T. G., Marion, J. W., & Bourdeau, D. T. (2019). Project Manager Leadership 

Behavior: Task-Oriented Versus Relationship-Oriented, Journal of Leadership 

Education, 18(2). https://doi.org/10.12806/V18/I2/R8  

Henseler, J., Ringle, C., & Sinkovics, R. (2009). The Use of Partial Least Squares Path 

Modeling in International Marketing, Advances in International Marketing, 20(4), 

277-319. https://doi.org/10.1108/S1474-7979(2009)0000020014   

https://doi.org/10.1108/EBR-11-2018-020
http://dx.doi.org/10.4018/jeis.2011100103
https://doi.org/10.1186/1471-2288-12-159
https://doi.org/10.1108/JOSM-06-2021-0216
https://doi.org/10.1108/JSBED-05-2013-0073
https://doi.org/10.12806/V18/I2/R8
https://doi.org/10.1108/S1474-7979(2009)0000020014


 
142 

Hersey, P., & Blanchard, K. H. (1977). Management of organizational behavior: Utilizing 

human resources, Academy of Management Journal. 

Hersey, P., Blanchard, K., & Johnson, D. (2001). Management of organizational 

behavior. 8th ed., Prentice-Hall, Englewood Cliffs, NJ. 

Hersey, P., Blanchard, K., & Natemeyer, W. (1979). Situational Leadership, Perception 

and the Impact of Power, Group and Organisation Studies, 4, 418-428, 

https://doi.org/10.1177%2F105960117900400404  

Hess, T., Matt, C., Benlian, A., & Wiesböck, F. (2016). Options for Formulating a Digital 

Transformation Strategy, MIS Quarterly Executive, 15(2), 123-139. 

Hortoványi, L., Szabó, Zs. R., Nagy, S. Gy., & Stukovszky, T. (2020). A digitális 
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