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CHAPTER 1 – INTRODUCTION 
 

Throughout the history of humankind, innovation has contributed vastly to the achievement of 

significant goals. Using human creativity to overcome technological restraints is one of the 

important shaping forces of history. Innovation appears to be one of the significant forces 

supporting economic development. One of the first innovation theorists was Schumpeter 

(1911/1934), who promoted the concept that innovation is the ultimate source of economic 

growth and hence worthy of study (Fagerberg et al., 2013). Innovation is widely considered to 

be the primary catalyst for companies to thrive, expand, and maintain high profitability by 

securing and preserving their competitive advantage over rivals (Drucker, 1988a; Christensen, 

1997; Teece, 2015). 

 

In the current era, as the world grapples with the implications of the Fourth Industrial 

Revolution (henceforth: FIR), the rate of technological progress has markedly increased. As 

stated by Kurzweil (2004, p.1), “we won’t experience 100 years of progress in the 21st 

century—it will be more like 20,000 years of progress [at today’s rate]”. Meanwhile, as the 

barriers to introducing innovative technology decrease, these phenomena are considered to be 

part of the FIR (Schwab, 2016). The general public’s adoption rate of emerging technologies 

has become very quick (Ritchie & Roser, 2017). Additionally, the ability to learn independently 

has increased due to the extensive internet knowledgebase, which enables the development of 

non-conventional innovations by individuals and groups that were not previously involved in 

innovation by allowing them to deploy and develop new products and new technologies much 

more efficiently than they used to years ago (Roser et al., 2015). Furthermore, during the last 

few years, the world has experienced significant changes, some as a result of the FIR and some 

for other reasons (for example, the COVID-19 epidemic, the Russia-Ukraine war, etc.). One of 

the characteristics of the current period is the phrase VUCA. This is the acronym for Volatility, 

Uncertainty, Complexity, and Ambiguity. It is a term that is frequently used to describe the 

rapid and unpredictable change that is characteristic of the modern world. The world is 

considered to be VUCA because these four factors are all increasing and creating an 

environment that is challenging for businesses and individuals to operate in. This is likely to 

continue to be the case for the foreseeable future (Bennett & Lemoine, 2014). 

 

The FIR holds significant promise, including enhanced decision-making capabilities, advanced 

workshop floor monitoring and control, optimized resource utilization, and improved demand 
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forecasting just mention a few. It is imperative for industry players to maintain pace by 

ensuring a high level of preparedness for the FIR in order to realize these benefits (Schwab, 

2016; Hernandez-de-Menendez et al.,2020; Saleh & Ijab, 2022). The focus of this research lies 

at the heart of the characteristics associated with the FIR.  

 

There are two main terminologies for the definition of the FIR - the first is Industry 4.0, which 

mainly defines production methods, control, and management of production lines. The second 

is the definition of the significant change (the revolution) following the assimilation of 

advanced technological capabilities in all aspects of life. This study focuses on the second and 

much broader terminology. 

 

Industrial revolutions constitute pivotal forces propelling human civilization and economic 

progress in the modern era. At the core of these revolutions lies innovation, the driving force 

that facilitates technological advancement and shapes the trajectory of human progress. This 

research examines the transformative power of innovation, investigating its role in shaping 

technology, industrial revolutions, economic landscapes, and human culture as a whole 

(Fagerberg et al., 2013, Teece, 2015; Schwab, 2016).  

 

The primary research problem of this dissertation explores the influence of the ongoing FIR on 

the innovation ecosystem, with specific emphasis on its implications for contemporary 

entrepreneurs. 

 

This study utilizes a comprehensive strategy, primarily examining how the FIR influences 

entrepreneurial leadership qualities as business leaders and innovators seek to embrace new 

technologies to establish and sustain their companies' market edge (Teece, 2017). The research 

addresses this central question by examining and differentiating these qualities across various 

industrial revolution periods. This investigation can be conceptualized through three 

fundamental questions: "when?," "what?," and "how?". The question "when?" focuses on the 

timing of the change, specifically the Fourth Industrial Revolution. The question "what?" 

examines the main force driving these changes and shaping the revolution, namely innovation. 

Finally, the question "how?" addresses the research craft, which involves analyzing the changes 

in entrepreneurial leadership attributes across different eras of industrial revolutions. 
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Understanding the impact of the FIR on entrepreneurial leadership is important for fostering 

innovation and navigating the complexities of this transformative era. Furthermore, 

understanding those intersections of innovation, entrepreneurship, and the FIR is crucial for 

individuals, businesses, and governments to succeed in the 21st century. It is vital for 

individuals to develop new skills and adapt to changing circumstances, for businesses to stay 

competitive by being innovative and entrepreneurial, and for governments to create policies 

that foster innovation and invest in education. These concepts are global in nature and impact 

the world as a whole, making it essential for individuals, businesses, and governments to 

participate in the global economy and address global challenges. As technology continues to 

advance rapidly, the demand for individuals with knowledge of innovation, entrepreneurship, 

and the FIR is likely to increase in the coming years. 

 

The contribution of this research is primarily to understand how the changes in the current 

technological ecosystem driven by the FIR impact entrepreneurs and encourage them to alter 

their leadership attributes to achieve their firms’ objectives and succeed with innovation 

initiatives. Pertaining to the three academic domains that form the basis of this research, the 

findings establish connections between the present state of knowledge in the fields of 

innovation, leadership, and the FIR. These connections create a solid foundation for future 

research endeavors. Also, the research creates a preliminary foundation to update the 

innovation paradigm related to the FIR, which can be appended to the existing theory of the 

current open, interactive innovation model. Furthermore, this research aims to create 

opportunities for further research regarding the management styles of companies that were 

transformed due to the FIR. 

 

Innovation, defined as introducing new products, processes, or ideas leading to significant 

advancements, is a crucial driver of scientific progress. It involves creating tangible value and 

impactful change within the scientific field (OECD/Eurostat, 2018) and it is the leading force 

that brings the industrial revolutions. Entrepreneurs are key promoters of innovation, 

explaining scholars' interest in entrepreneurial leadership traits that foster innovation. 

Managing innovation is a challenging and compelling research topic, though its success often 

remains elusive due to numerous barriers. Scholars have linked entrepreneurial leadership 

attributes to a firm's innovation success (Zuraik & Kelly, 2019; Berends et al., 2016; 

MacVaugh & Schiavone, 2010). However, a historical perspective on this connection, which 

could enhance understanding of leadership's role in fostering innovation in a dynamic 
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environment, is lacking in current literature. This research aims to investigate this issue to 

determine the necessary modifications in the contemporary entrepreneurs and firm managers’ 

roles. 

 

Based on the careful assessment of the current knowledge, no well-established questionnaires, 

quantitative models, or other research methods were found. Therefore, information available 

for research methods that could be utilized to answer the research questions is limited. 

Additionally, there are no well-established and reliable quantitative tools such as 

questionnaires or pre-built interview forms, that can serve as a foundation for a quantitative 

method to address the research question. Hence and due to the complex, fluid, innovative, and 

under-researched character of this research problem and questions, qualitative research is 

unquestionably the most appropriate method (Agranoff & Radin 1991; Janowicz et al., 2005; 

Marshall & Rossman, 1995). This research employs, as its primary investigative instrument, 

an Artificial Intelligence (AI) based Natural Language Processing (NLP) specific and unique 

module to analyze a large corpus of written texts in order to elucidate the variations across 

different historical periods. 

 

Developing a robust and accurate AI-based specific NLP module for this research involved a 

meticulous and labor-intensive process. The initial phase focused on training the AI model to 

effectively recognize and extract entrepreneurial leadership attributes from textual data. This 

required careful selection and annotation of a large corpus of text, ensuring representation 

across different eras and industries. The training process involved numerous iterations of 

refining the model's algorithms and parameters to optimize its accuracy and efficiency in 

identifying the desired attributes. Following the training phase, the NLP module underwent 

rigorous testing and validation to assess its performance on unseen data. This iterative process 

of training, testing, and refinement demanded significant effort and expertise, ultimately 

culminating in an NLP module capable of reliably extracting and analyzing leadership 

attributes from a vast collection of textual documents. This powerful tool enabled a 

comprehensive and nuanced investigation into the evolution of entrepreneurial leadership 

across different industrial revolutions, providing valuable insights into the changing dynamics 

of innovation and leadership over time. 

 

The ability to understand the meaning of the changes and their peripheral effects is crucial for 

the survival of companies and businesses. It not only preserves their competitive advantage but 
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also enhances their business positioning and improves economic outcomes. This study deals 

with the fundamental aspects of change in the world of innovation and specifically focuses on 

the entrepreneur, an understanding of the meanings of this change, the reasons that led to this 

change and how its impact may improve the way in which entrepreneurs operate in the world 

of strategic management, and improving business results. Beyond that, the current study is also 

focused on understanding how methods of operation can influence the training methods of 

entrepreneurs as well as assist in the examination processes of economic investments in 

companies that are the basis for startup companies. This dissertation, whose structure is 

summarized in Figure 1, comprises two main parts. The first part establishes the foundation - 

the research background and the literature review. The second part encompasses the analytical 

process to identify the research gap, delineate the research framework, and outline the research 

methodology. This part also includes the research results, analysis, and conclusion. 

Figure 1 - Dissertation Outline 

 
Source: Author’s own edition. 
 

This dissertation’s first part delves into the scientific underpinnings of the research, examining 

the existing knowledge, identifying the research gaps, and presenting the research 

methodology. Chapters 2 to 4 constitute the central literature review and adhere to a consistent 

Chapter 1 - Introduction

Chapter 2 –
Industrial 
Revolutions and 
their impact

Chapter 3 –
Evolution Of The 
Innovation 
Paradigm 

Chapter 4 –
Leadership and 
Entrepreneurship

Chapter 5 – Research Gap And Research Methodology 

Chapter 7 – Research Results

Part 1 -
Literature 
Review and 
Research 
Background

Part 2 -
Empirical 
Findings and 
Interpretations

Chapter 6 – Research Framework 

Pathway #1 -
Quantitative 
Data Analysis 

Pathway #2 -
Grounded Theory
Method Data 
Analysis

Pathway #3 -
Use Cases Data 
Analysis

Unified Overall results and Research Questions Synthesis

Chapter 8 – Conclusions and Discussion
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structure, incorporating definitions, theories, and historical development for each domain. 

These chapters provide a robust foundation for the research and enable further exploration and 

in-depth study within the field. To achieve this goal, this research encompasses extensive 

investigation into the aforementioned three scientific domains. The first elucidates the temporal 

aspect (“when?”), which is the FIR. The second is the fundamental cause of change as the 

primary driver of the industrial revolution, which is innovation (“what?”). The third domain is 

the tool that aids in assessing the changes, which is entrepreneurial leadership and specifically 

the entrepreneurial leadership attributes that will be utilized for the analytical investigation 

(“how?”). 

Chapter 2 focuses on the “when?” concept and investigates the roots of technological progress, 

concentrating on the industrial revolutions as the main impetus for innovation. The chapter 

explores the historical development of the industrial revolutions, scrutinizing their fundamental 

causes and the subsequent effects on technology. 

Chapter 3 is dedicated to examining the "what?" question, exploring the historical foundations 

and theoretical underpinnings of innovation. The chapter undertakes an in-depth analysis of 

diverse definitions of innovation and their developmental trajectory over time. Furthermore, it 

investigates the different types of innovation and their historical progression. Moreover, the 

chapter scrutinizes innovation theories and their empirical development. 

The fourth chapter delves into the “how?” question, or the research tool, with the critical 

research questions of leadership and entrepreneurship. It presents significant advancements in 

leadership theories and their relationship with management and strategy, and it also explores 

the interconnection between leadership and innovation. Furthermore, this chapter investigates 

entrepreneurship theories and elucidates leadership qualities as per the current academic 

consensus. 

The central component of this dissertation is the second part, which commences with the 

research framework that elucidates the overarching strategy employed in this study. 

Subsequent to this, the research outcomes and the research thesis are presented, followed by a 

discourse on the implications of the findings and recommendations for future investigations.  

The fifth chapter concludes the initial segment of this dissertation, by examining the 

interconnectivity between innovation and leadership, with a focus on their historical 
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development. The chapter identifies the existing research gap and establishes the 

methodological framework for the present study. 

Chapter 6 offers a comprehensive examination of the theoretical framework that serves as the 

basis for the research and exploration of the impact of the FIR on entrepreneurial leadership. 

This chapter delineates a detailed roadmap that facilitates the collection, analysis, and 

interpretation of data, thereby guiding our investigation of the intricate relationship between 

the FIR and the innovation paradigm. Moreover, it provides a robust foundation for our 

research by carefully outlining the methodological tools and techniques that employed to 

uncover the nuances of this interesting phenomena. 

 

Chapter 7 serves as the stage upon which our research findings are artfully portrayed. In this 

chapter, the raw data metamorphoses into illuminating narratives, bringing to light the 

complexities of the research. We delve into the three avenues of the research - the Quantitative 

data analysis, the Grounded Theory Method, and the Use Cases Data Analysis. This chapter 

culminates in the integration of the research results and the synthesis of the research questions. 

 

Chapter 8 synthesizes the salient results from Chapter 7, providing a comprehensive and in-

depth perspective on the influence of the FIR on the leadership attributes of entrepreneurs, 

along with its implications for the future. This chapter presents the research theses, its novelty, 

and digs into the potential of the research to inspire thought-provoking discussions and 

stimulate transformative applications in a range of fields. Ultimately, this chapter presents 

promising areas for future research that could build upon the findings of this study and expand 

the current understanding of the intersection between innovation, leadership, and technology 

advancement within the context of the FIR. 
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PART 1 – LITERATURE REVIEW AND RESEARCH BACKGROUND 
 
The literature review is a crucial foundation for further research in the field, aiming to gather 

existing knowledge and lay the groundwork for evolving research. This study investigates how 

present-day entrepreneurs navigate innovation initiatives in the context of the Fourth Industrial 

Revolution (FIR), comparing these strategies to those used in the past. The basic research 

assumption is that the revolution has transformed the pattern of entrepreneurship, based on 

readily available technology and access to resources in the technology ecosystem. As a result, 

entrepreneurs can easily access the necessary tools, knowledge, and cutting-edge technology 

to integrate into innovative initiatives (Schwab, 2016). This review constitutes a crucial initial 

point; however, it is essential to recognize the inherent constraints of this study in capturing 

the swift pace of technological advancement fostered by the FIR. While this research offers a 

snapshot of the present entrepreneurial tactics and innovation endeavors, the fluid nature of the 

technological terrain implies that the results may not entirely mirror future progress. Thus, this 

thesis embodies a current state assessment, one that is likely to change alongside the continuous 

transformations instigated by the FIR. 

The literature review adopted a multifaceted approach, meticulously tracing the historical 

evolution of academic knowledge, economic landscapes, and technological progress across 

three pivotal domains: innovation management, leadership and entrepreneurship, and the 

technological shifts instigated by industrial revolutions. This longitudinal analysis is not only 

chronicling the transformations within each domain but also critically examining the interplay 

of factors that have shaped their trajectories across different eras, as outlined in Figure 2. By 

scrutinizing the historical context from various angles—economic, social, political, and 

technological—we can discern the profound and nuanced influences that have molded 

innovation paradigms, leadership styles, and entrepreneurial endeavors. 

The literature review elucidates the temporal aspect ("when?"), which is the Fourth Industrial 

Revolution, the fundamental cause of change as the primary driver of the industrial revolution, 

which is innovation ("what?"). To achieve the goal of this research, the literature review 

establishes the knowledge foundation regarding the tool that aids in assessing the changes, 

which is entrepreneurial leadership, and specifically the entrepreneurial leadership attributes 

that is utilized for the analytical investigation ("how?"). This multidimensional perspective is 

indispensable for comprehending the current state of these domains and the intricate forces that 
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have sculpted them. It allows us to understand how entrepreneurs throughout history have 

responded to and capitalized on the opportunities and challenges presented by their unique 

contexts. Through a rigorous examination of these historical changes and their multifaceted 

influences, an integrative knowledge map has been constructed, elucidating the complex 

interactions and interdependencies among innovation management, leadership, 

entrepreneurship, and technological advancements across successive industrial revolutions.  

Figure 2 - Cross Intersection between FIR, Innovation and Leadership Analysis Framework 

Years 1760-1900 1900-1960 2000-1960  2010-ongoing 
Industrial Revolution 
– “when?” 
(Chapter 2) 

First Second Third Fourth 

Technology & 
Industrial Paradigm 
– “what?” 
(Chapter 2) 

(1) How has the technology evolved throughout the history?  
(2) What are the effects of the industrial revolution?  

Innovation Paradigm 
– “what?” 
(Chapter 3) 

(1) What are the predominant innovation paradigms? 
(2) How can innovation be effectively managed?  
(3) What changes have been observed in innovation systems 

over time?  
Leadership 
Paradigm- “how?” 
(Chapter 4) 

(1) What is the significant role of innovation? 
(2) How does leadership influence innovation? 
(3) What are the interrelations between entrepreneurship and 

leadership? 
Analysis      

 
Entrepreneur 
Paradigm – “how?” 

(1) How has the entrepreneur evolved throughout the history? 
(2) How do entrepreneurs adapt to technological changes? 

 Source: Author’s own edition. 

 

This integrative approach, grounded in historical analysis and a multidimensional perspective, 

is crucial for attaining a holistic understanding of the current innovation paradigm and the 

challenges and opportunities it presents for entrepreneurs in the FIR. By unraveling the 

historical threads that have woven the tapestry of innovation, leadership, and technological 

progress and by understanding the multifaceted factors that have influenced their evolution, we 

can equip ourselves with the knowledge and insights necessary to navigate the complexities of 

the present and forge a path toward a future where innovation flourishes and entrepreneurial 

leadership thrives. 
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CHAPTER 2 - THE INDUSTRIAL REVOLUTIONS AND THEIR IMPACT 

 

Over the past three centuries, industrial revolutions have signified periods of rapid 

development in human history. Industrial revolutions are particularly impactful because they 

not only increase productive rates, subsequently reducing prices, but they also foster significant 

innovations that establish new methods of operation (Schumpeter, 1911; Schumpeter, 1934; 

Daemmrich, 2017). As a result, revolutionary periods inevitably bring significant changes to 

work and consumption as methods and means of production are transformed. A prime example 

of this is the rapid urbanization and migration from rural areas to cities, which was a direct 

result of the First Industrial Revolution. As people sought employment in factories located in 

cities, this movement became one of the most fundamental changes (Mantoux, 1955; Allen, 

2009). Another influential example is the globalization movement, which emerged as an 

immediate consequence of the Third Industrial Revolution due to the spread of computing 

power and the internet. This enables fast and accessible global communication (Daemmrich, 

2017). In contrast to the belief that changes emerge from human adaptation to the imperatives 

of new technology, these changes become evident through a dynamic push and pull relationship 

among inventors, business entrepreneurs, and consumers (Daemmrich, 2017).   

 

The industrial revolutions can be linked to the theory of economic cycles, which were first 

observed in the 18th and 19th centuries with a pattern of recurring economic expansion and 

bust. Economic cycle theory seeks to explain the recurrent yet non-periodic fluctuations in 

overall economic activity (Burns & Mitchell, 1946). These cycles encompass phases of 

expansion, peak, contraction, and trough, with their severity and duration influenced by 

complex factors. There is a connection between the industrial revolution and the economic 

cycle, though it is unclear which is the dominant factor and how technological shifts trigger 

surges in investment growth and economic restructuring (Kondratieff, 1926; Schumpeter, 

1934; Perez, 2002).  

 

Thus, in the course of investigating a revolution, it is necessary to investigate several factors 

that are involved in the process. These include the external factors that trigger the revolution, 

the internal dynamics that shape the surrounding environment and the ultimate outcome of the 

revolution, which represents the transformation that occurs in society (Stearns, 2020). The 

objective of this current research is to investigate the influence of the FIR on innovation, 

specifically on entrepreneurial leadership attributes. Therefore, the study concentrates on the 
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outcomes and effects of the revolution rather than the sources and factors prior to the revolution 

or the internal elements that comprise it. Specifically, going beyond merely identifying the 

change force that instigated the revolution and instead examining the societal impact and 

changes brought about is crucial to understanding how industrial revolutions are navigated by 

members of a society. 

 

2.1 Defining the term ‘Industrial Revolution’ 

When attempting to define what constitutes an industrial revolution, there is a lack of consensus 

in the literature. Each revolution possesses distinct characteristics in the driving force that 

initiated the revolution and its subsequent consequences (Daemmrich, 2017; Mantoux, 1955). 

As such, some definitions concentrate on the root cause or primary change force associated 

with the revolution, while others focus on the immediate relevant outcomes of the revolution 

(e.g., Daemmrich, 2017; Baweja et al., 2016; Lucas, 2016; Schwab, 2017). 

 

The definitions that concentrate on the primary force associated with the revolution classify a 

time period as an industrial revolution when there is the introduction of new technologies, the 

growth of industrial production, and the transformation of society and the economy (Musson 

& Robinson, 1989; Stearns, 2020). These definitions can be linked to several points of view, 

such as to the use of machines, as defined by Hobsbawm (1964, p.10): “the first great age of 

machine production”; or to the introduction of new technologies: “a period of rapid 

industrialization characterized by the introduction of new technologies and new forms of 

industrial organization” (Allen, 2009, p. 5). 

 

Other scholars define a revolutionary period by the outcome of that era. As reflected by 

economic historians, Lucas (2018) examined the era after the First Industrial Revolution and 

showed a strong negative correlation between the economy’s real income levels and the 

fraction of its workforce. Similarly, Allen (2009) claimed that the industrial revolution led to a 

rapid increase in labor productivity and a corresponding rise in living standards as people 

migrated from the countryside to the cities to search for work. However, this also had a negative 

impact as it led to the development of new forms of social organizations and new patterns of 

social inequality (Williamson, 2002). 

 

Table 1 summarizes these definitions and presents a comprehensive compilation of the diverse 

definitions pertaining to the Industrial Revolution, accompanied by their respective sources. 
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This table distinguishes whether each definition predominantly reflects the consequences and 

outcomes of the revolution or, alternatively, whether it emphasizes the internal factors that 

propelled this transformative era. The table also emphasizes the commonalities among the 

various definitions in italic font. 

 
Table 1 - Definition of Industrial Revolution 

Scholar  Definition  Definition 
Perspective  

Stearns (2020) A massive set of changes that begin after radical 
innovations in technologies and organizational introduction 
of new technologies, the growth of industrial production, 
and the transformation of society and the economy  

Outcome & 
Change force  

Hobsbawm (1964)  The use of machines  Change force 
Allen (2009)  Introduction of new technologies  Change force 
Williamson (2002)  A time of rapid growth in the production of goods Outcome 
Landes (1998) The great change that brought the modern world into being Outcome 

Lucas (2018) 
Negative correlation between an economy’s real income 
levels with the fraction of its workforce that is engaged in 
conservative industries  

Outcome 

Allen (2009) Rapid increase in the productivity of labor and a 
corresponding rise in living standards  Outcome 

Williamson (2002)  
Smith (2003) 

The development of new forms of social organizations and 
new patterns of social inequality  Outcome 

Source: Author’s own edition  

 

In this research examining the impact of the industrial revolutions, the definitions provided by 

Stearns (2020) and Allen (2009) are pertinent as they establish a clear focus on the outcomes 

and consequences of the FIR. This approach facilitates a more targeted investigation into how 

this revolution shapes innovation paradigms and entrepreneurial leadership attributes, 

ultimately contributing to a deeper understanding of its transformative impact on society and 

industry. 
 

2.2 Four Industrial Revolutions – Overview 

The industrial revolutions are categorized into four distinct eras: the first in the 18th and 19th 

centuries, the second at the turn of the 20th century, the third in the mid-20th century, and the 

fourth at the start of the 21st century. 

 

The First Industrial Revolution, which occurred in Britain during the 18th and 19th centuries, 

marked a rapid industrial expansion fueled by technological advancements (Mantoux, 1955; 

Stearns, 2020; Allen, 2009). Key innovations included the steam engine, spinning jenny, and 

power loom (Prisecaru, 2016; Lukac, 2015). Mantoux (1947/1955) described this revolution 

as “the invention and use of processes that make it possible to speed up and constantly increase 
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production” (p. 475), while Hobsbawm (1964, p.10) called it “the first great age of machine 

production.” Mantoux and other historians viewed it as more than a technological shift; it was 

a transformative period in history. It prompted mass urban migration and transitioned the 

economy from agriculture to industry, laying the foundation for the Second Industrial 

Revolution through the introduction of steam-powered production lines. 

 

The Second Industrial Revolution, beginning around 1870, generated a higher level of 

automation through the advancement of mass production and enhanced connectivity in 

production through the division of labor (Prisecaru, 2016; Daemmrich, 2017). For example, a 

significant advancement was made in the 1910s as American cities installed electric 

infrastructure, powerlines, and electrical systems (Stearns, 2020). These new electric systems 

then supported the manufacturing process, which allowed supply chains to expand rapidly 

across different companies and increasingly between different nations (Nye, 1990; 

Daemmrich, 2017). The introduction of the commercial electric light bulb during this 

revolution significantly impacted urban society. However, one of the most influential 

inventions was the efficient production and assembly line, which was pioneered by Henry Ford. 

The mass production and lower cost of production made the affordable Ford T vehicle 

accessible to the mass public in the United States and worldwide. Additionally, the mass 

production line made modern, affordable household appliances available to the general 

population (Stearns, 2020; Prisecaru, 2016). 

 

The Third Industrial Revolution, which manifested mainly as an information revolution, began 

in 1969 with the rise of the digital age (Stearns, 2020; Daemmrich, 2017). It was defined by 

sophisticated automation and increasing connectivity between humanity and the natural world. 

The revolution started to take shape as the semiconductor technology emerged, resulting in a 

significant increase in computing speed and a corresponding decrease in cost. The relationship 

between computing power and cost underwent a remarkable inversion, which resulted in the 

emergence of Moore’s Law1. This principle, which continues to hold true in the present, marks 

the continuous growth of computer power on the one hand and the expanded availability due 

to low cost on the other hand. This development led to a significant shift in the field of 

technology (Rostow, 1985; Prisecaru, 2016; Daemmrich, 2017). Furthermore, with the 

 
1 According to Moore’s Law, observed by Gordon E. Moore, co-founder of Intel, the number of transistors on an 
integrated circuit doubles approximately every two years while the cost remains stable. This observed trend leads 
to exponential increases in computing power (Moore, 1965). 
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introduction of personal computers in the late 1970s, the third revolution spread as firms and 

consumers began to innovate new uses for computing technology (Daemmrich, 2017). There 

was also significant impact to automated manufacturing, data storage and retrieval, and 

entertainment media creation and distribution. The digital age enabled connectivity to leap 

forward after sending the first message over ARPANET, the early generation of today’s 

internet (Daemmrich, 2017).  

 

The Fourth Industrial Revolution (FIR), also mentioned as Industry 4.0, began in Germany in 

the early 2010s (Schwab, 2017; Schwab, 2016). The FIR refers to the ongoing transformation 

of society and industry brought about by the convergence of physical, digital, and biological 

technologies (Schwab, 2017; Daemmrich, 2017; Li et al., 2017). In recent years, the subject of 

the FIR has garnered significant attention from both academics and professionals within the 

realm of technological advancements and cutting-edge manufacturing methods (Ferrigno et al., 

2023; Chen et al., 2021). For example, Schwab (2016) predicts that FIR will continue to create 

changes in how we work, live, and do business. Specifically, characterized by the emergence 

of new technologies such as artificial intelligence, robotics, the Internet of Things, and 3D 

printing, these technologies are blurring the lines between the physical and digital worlds and 

have a profound impact on all aspects of our lives, especially within the business sector 

(Maynard, 2015).  

 

Industrial revolutions have profoundly influenced the economic and social spheres over 

centuries. From 18th-century mechanization to the present AI era, these periods have spurred 

economic growth, generated new industries, and enhanced living standards, albeit causing 

environmental damage, social inequality, and job displacement. Each phase, from steam 

factories to the data-centric fourth revolution, introduced both advancements and 

repercussions. Comprehending these trends is essential for navigating the current fourth 

revolution and ensuring equitable progress. Table 2 outlines the four industrial revolutions and 

their impacts on industry, economy, and innovation traits. 



 

Table 2 - Main Characteristics of Industrial Revolutions 

Industrial  
Revolution Years 

Main Technical -
Engineering 
Achievement 

Main Affected 
Industries 

Visible Outcomes of the 
Revolution 

Social Impact of the 
Revolution 

1st 1860-1900 Coal Textile 
Steel 

First factories 
Mass transportation  
Increasing standard of life 

Urbanization 
Wealth  
Labor Unions 
New industries tycoons  

2nd 1900-1960 Oil 
Electricity 

Automotive 
Machinery 
Metallurgy 

Cars 
International trades 
Product availability  
Environmental issues 

Price reduction of daily 
products  
Poverty in the cities  
Massive consumption of 
products  

3rd 1960-2000 

Transistor and Integrated 
Circuit 
Microprocessor  
Nuclear power Energy 
Natural Gas 

Automotive  
Telecommunications 
Chemistry 
Retail 

Internet 
Personal computers 
Connectivity  

Social inequality  
Professions change 
New skill sets 
Globalization  

4th 2000- 

Small-scale network 
units 
Dense Batteries Cells 
AI & ML 
Green Energies 

High-Tech Industries 
Transportation 
Healthcare 
Energy  

Artificial Intelligence 
Personal robotics 
Smartphones 
IOT 
Cyber-Physical systems 

Work from home 
Personal communication 
changes 
Change is constant  

 Source: Author’s own edition based on Prisecaru (2016) and Rook et al. (2017). 
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2.3 Fourth Industrial Revolution and Industry 4.0 – Differentiation  

To comprehend the implications of the FIR and its ensuing consequences, it becomes pivotal 

to establish a precise definition for the context of this dissertation. The FIR is construed through 

the lens of two distinct streams of thought. The first stream of the definition, Industry 4.0, is a 

term frequently used in the European context, particularly in Germany, as it originates from 

the German government’s “Industrie 4.0” initiative aiming to safeguard the long-term 

sustainability of the manufacturing industry (Kagermann et al., 2013). Sanders et al. (2016, p. 

816) introduced the theme of Industry 4.0 on production dynamics and stated that “Industry 

4.0 significantly influences the production environment with radical changes in the execution 

of operations”. Furthermore, it is complemented by programs such as the “Industrial Internet 

of Things” in the United States and the “Smart Manufacturing Innovation Strategy” in South 

Korea (Müller & Voigt, 2018).  

 

The second stream is associated with the term itself, the FIR, which has been characterized as 

instigating global shifts in how society conceptualizes and conducts its functions (Schwab, 

2016). This definition reflects a much broader view, which links to the effects of this 

revolution, mainly technological and social effects. The main technological force of this 

revolution is often understood as the Cyber-Physical systems connection and the convergence 

of digital, physical, and biological technologies, which enable to connect the computational 

power into tangible instruments, in example Virtual Reality glasses which can add extra layer 

of vision into the physical world, or brain computer interfaces which allow direct 

communication between the brain and computers, enabling control of devices or artificial limbs 

through thoughts or mental command. Other dominant technological effect of the FIR is the 

connectivity between agents, for example the progression of the revolution is supported by the 

evolution of information and communications technologies into additional technologies, 

including the Internet of Things (IoT), and cloud computing which enable distant computation 

power, Big Data analytics (Nascimento et al., 2019). Those two effects, as well as the 

connection to the high computing power, which was initiated and accelerated during the Third 

Industrial Revolution, are the enablers of the Artificial Intelligence (AI) and Machine Learning 

(ML) capabilities, which can reflect the ability of the computer to act as intelligent machines 

capable of performing tasks that typically require human intelligence (Li et al., 2017).   

 

The FIR has led to numerous instances of social impact with the benefits of technology, such 

as increased productivity and efficiency. These outcomes result from implementing automation 
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and AI to optimize processes, boost production, and enhance resource management. The 

significant influence of the FIR is that advancements in communication and collaboration, 

including teleconferencing and virtual reality, have helped eliminate geographical and physical 

boundaries, enabling seamless communication and collaboration across borders and sectors. 

Consequently, this has led to economic growth and improved living standards. All of these 

effects, which are the basis of the FIR’s broader definition, have the potential to transform 

industries, create new jobs, and increase productivity (Drath & Horch, 2014; Mosterman & 

Zander, 2017). 

 

In their systematic literature review, Culot et al. (2020) integrated a broader perspective of the 

FIR into three categories, as the second definition stream described. The first category, Key 

Enabling Technologies, encompasses the increasing digitalization and connectivity driven by 

physical-digital interfaces, networks, and data-processing technologies. The second category, 

Distinctive Characteristics, encompasses the technological advancements that affect the 

business world, such as virtualization, real-time information sharing, and autonomy. The third 

category, Possible Outcomes, includes the potential benefits of the FIR, such as increased 

productivity and flexibility, leading to mass customization and personalization (Culot et al., 

2020). As a connection between those two streams Kagermann et al. (2013) tried to tackle the 

ambiguity between the term “Industry 4.0” and FIR by asserting that Industry 4.0 represents 

nothing less than the FIR, comprising of 3D printing, Big Data, IoT, and IoS, i.e., all the 

ingredients needed to facilitate smart manufacturing and logistics processes. Thus, while the 

definitions are used in conjunction, current research adapts the broader and more influencing 

term of the FIR. Table 3 below delineates the fundamental distinctions between the FIR and 

Industry 4.0 concepts. 

 

Table 3 - FIR and Industry 4.0 – Comparison between the Concepts 

Parameter  FIR Industry 4.0 
Period Of History 2000- 
Geographical Source Origin  Worldwide, mainly USA  Germany 
Main Focus  Broad market and society Industry, production line, efficiency of 

manufacturing  
Core Component  Merging domains – digital, 

physical, biological 
Creation of “smart factories” and 
improving efficiency, flexibility, and 
responsiveness. 

Technological Driver AI, IOT, cloud computing, 
AR/VR, biotechnology 

IOT for industry and production lines, 
AI, simulation, digital twin, 3D printing 

Main Impact Human life as whole, quality of 
life, work-life balance  

Industries, and cost of production 
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Parameter  FIR Industry 4.0 
Outcome And Examples AI impact of life, Transformation 

of work, disruption of 
transportation industry, 
tailormade medical treatment  

Increased productivity, flexible 
production line, agility and ability to 
rapid change in the production 

Source: Author’s own edition. 
 

Another way to consider the FIR is to differentiate it from the previous three industrial 

revolutions, particularly in light of its widespread use of cyber-physical systems in 

manufacturing (Liu & Xu, 2017). The fundamental background of the FIR is the deep 

integration of intelligence and networking systems (Zhang, 2014). Consequently, the goals of 

the FIR are to achieve a higher level of operational efficiency, productivity and a higher level 

of automatization (Thamaes & Schaefer, 2016). As Roblek et al. (2016) and Posada et al. 

(2015) point out, the five major features of the FIR are (1) digitization, optimization, and 

customization of production; (2) automation and adaptation; (3) human-machine interaction; 

(4) value-added services and businesses; and (5) automatic data exchange and communication. 

These features are not only highly correlated with internet technologies and advanced 

algorithms, but they also indicate that Industry 4.0 is an industrial process of value-adding and 

knowledge management. Table 4 summarizes the different approaches to defining FIR.  

 
Table 4 - Definitions of the Fourth Industrial Revolution 

Authors  Definition Characteristics * 
 Merge 

Physical and 
Digital 

Connectivity 
between 
Agents 

Influencing 
Manufacturing 
Industry 

Provide 
Innovation 
Initiative 

Schwab (2016) V V  V 
Miller (2015) V V V  
Roblek et al. (2016) V    
Kagernann et al. (2013) 
Sanders et al. (2016)    V  

Muller & Voigt (2018)  V V V 
Drath & Horch (2014), 
Mosterman & Zander (2017)  V   V 

Nascimento et al. (2019) V V V  
Lin et al. (2017) V V   
Stock et al. (2018) V V   
Culot et al. (2020) V  V  

 Source:  Author’s own edition. 
 * Legend: The V sign denotes the presence of specific traits in the term’s definition of the certain scholar. 

 

2.4 The Impact of the Fourth Industrial Revolution  

This research requires examining the forces driving the changes in innovation and technology 

firms, which extend beyond the production line itself. The FIR is not limited to industrial 

production but is manifested in all aspects of the society, and influences every aspect of human 

life, including technology (Ammirato et al., 2023; Xu et al., 2013; Lalanda et al., 2017; Theorin 
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et al., 2017), production (Kube & Rinn, 2014; Webster, 2015), consumption and business 

(Sommer, 2015; Gentner, 2016; Ivanov et al., 2016; Home et al., 2015; Singer, 2015; Qin & 

Cheng, 2016; Sackey & Bester, 2016; Weiss et al., 2016). As asserted by Schwab (2016), a 

pioneer in this field, the advancements in digital, physical, and biological technologies 

constitute three fundamental technological and core drivers of the FIR (see Figure 3). 

 

Figure 3 - Technological drivers for the FIR 

 
Source: Author’s own model 
, Based on Li et al. (2017) 
 

The FIR, marked by its rapid and extensive changes, is anticipated to lead to shifts in power, 

wealth, and knowledge (Grabowska & Saniuk, 2022; Xu et al., 2018). The FIR will have a 

monumental impact on the global economy, so vast and multifaceted that it will be hard to 

disentangle one particular effect from the next (Xu et al., 2018). Indeed, macro variables such 

as GDP, investment, consumption, employment, trade, and inflation are affected (Schwab, 

2016). The way in which products are consumed will also be impacted. Specifically, there is a 

rising need to meet consumer demands of “mass customization” or “product individualization” 

without increasing costs through the use of advanced technologies (Winkelhaus & Grosse, 

2020). As such, the FIR will continue to propel and meet this demand for individualized 

customer products. The FIR also presents numerous promising prospects, such as enhanced 

decision-making capabilities, advanced shop floor monitoring and control, optimized resource 

utilization, and improved demand forecasting (Baweja et al., 2016; Drath & Horch, 2014). 

Thus, it is vital for industry stakeholders to sustain a brisk pace by ensuring extensive adoption 

and adaptability of the FIR to realize these advantages (Hernandez-de-Menendez et al.,2020; 

Saleh & Ijab, 2022).  

 

The implications of the FIR are broad and intricate, impacting businesses, governments, civil 

society organizations, and individuals in a way that signifies a systemic shift in nature. These 

• The internet of things (IOT)
• Artificial Intelligence and machine learning
• Big data and cloud computing
• Digital platforms
• Blockchain

Digital 

• Autonomous cars
• Robotic Entities 
• 3D printing
• Metaverse
• Digital Twin

Physical

• Genetic Engineering
• Neurotechnological Biological 
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range from practical to ethical considerations, as well as monetary to societal consequences.  
The FIR is expected to have a significant impact on six key areas, namely: industry, products 

and services, business models and markets, the economy, work environments, and skills 

development. Furthermore, there is a growing belief that the FIR will also support the 

achievement of sustainable development and generate sustainable outcomes in terms of 

environmental, social, and economic factors (Bresciani et al., 2022; Grabowska & Saniuk, 

2022; Koh et al., 2019; Pereira & Romero, 2017; Kamble et al., 2018).  

 

The FIR is also responsible for the growing harmonization and integration of many different 

disciplines and discoveries. Tangible innovations that result from interdependencies among 

different technologies are much more accessible than in the past (Schwab, 2016). For example, 

digital fabrication technologies can interact with the biological world. Some designers and 

architects are already mixing computational design, tailor-made manufacturing, material 

engineering, and synthetic biology to pioneer systems that involve the interaction among 

micro-organisms, our bodies, the products we consume, and even the buildings we inhabit. In 

doing so, they are making (and even “growing”) objects that are continuously mutable and 

adaptable (Grabowska & Saniuk, 2022; Anderson, 2010).  

 

The growing prominence of data connectivity, as an element of the FIR, has facilitated the 

utilization of connected agents, including cloud-based computer servers and remote software 

as a service application, which have enabled certain professions, particularly those in the 

technology sector, to benefit from flexible work arrangements. This development has also been 

influenced by the widespread implementation of remote work brought about by the COVID-

19 pandemic, which has given rise to a new form of employment known as “work from 

anywhere.” This concept provides employees with the freedom to choose their place of 

residence, rather than being restricted to a specific geographic location. Studies have shown 

that work-from-home programs can improve individual productivity, reduce commute times, 

and decrease the number of sick days taken by workers (Bloom et al., 2015; Mas & Pallais, 

2017). The transition to work from anywhere has enabled employees to have greater freedom 

in choosing their place of residence, rather than being tied to the location of their employer. 

This has resulted in an increase in productivity without an increase in rework (Choudhury et 

al., 2021). The transition has resulted in significant alterations in the manner by which 

individuals live their lives and there has been a noticeable shift toward residing closer to one’s 

place of employment. This trend is reminiscent of the movement that occurred during the initial 



 

 21 

industrial revolution, where people relocated from rural areas to urban centers. The acceptance 

of this concept has also accelerated during the COVID-19 global pandemic. 

 

In addition, during the COVID-19 pandemic, several technologies that are products of this 

revolution emerged and shaped the world, such as virtual meetings (i.e., Zoom) and 

telemedicine, which helped to support the need for social distancing (Javaid et al., 2020). 

Healthcare professionals were able to improve their efficiency and provide better solutions by 

embracing FIR technologies and using AI-based video surveillance to reduce the workload of 

doctors and hospital managers during this crisis (Javaid et al., 2020). Furthermore, products 

can prosper based on niche markets due to the emergence of “long tail” strategies under which 

firms such as Amazon ecommerce platform that stocks and sells inventories massively larger 

than any physical store (Anderson, 2006). However, it is essential to note that while the FIR 

does generate positive outcomes, such as the reduction of barriers between inventors and 

markets (Anderson, 2012), there are also negative aspects that result from this revolution, such 

as risks of income inequality and disruptive change within certain industries and employment 

structures (Balogh, 2017; Schwab, 2016). 

 

Specifically, the rapid advancement has made it difficult to predict the change and the barriers 

that can be lowered or escalated. Brynjolfsson and McAfee (2014) argued that computers are 

so dexterous that it is virtually impossible to predict what applications they may be used for in 

just a few years. The omnipresence of artificial intelligence (AI) is discernible across a range 

of domains such as autonomous vehicles and drones, virtual assistants, and translation software 

(Utomo et al., 2020; Schwab, 2017; Syam & Sharma, 2018). AI’s capacity to automate 

decision-making and learning constitutes the essence of innovation. As a result, the influence 

of AI on innovation performance is of great significance as it surpasses the customary 

constraints of human-centric design in terms of scale, scope, and learning, thereby enabling 

superior performance in terms of customer focus, creativity, and innovation velocity. However, 

AI also has some drawbacks, such as the fact that the expanding use of AI can be linked to 

privacy infringement, fraud by pretending to be others, and cyber-security weaknesses 

(Nikolskaia, 2021; Dimitrieska, 2018). Furthermore, the use of generative AI technology can 

lead to problems in data analysis such as wrong conclusions (Ågerfalk, 2020).  

 

One of the most pressing issues today is the increasing interconnectedness of cyber and 

physical systems, which has created vulnerabilities and risks (Xu et al., 2018). The Internet of 
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Things (IoT), a key component of this revolution, connects numerous devices, ranging from 

everyday appliances to industrial machinery. Although this connectivity offers convenience 

and efficiency, the lack of robust security measures in IoT devices makes them susceptible to 

cyber-attacks, compromising sensitive data, disrupting operations, and potentially causing 

physical harm (Mosterman & Zander, 2016). Additionally, the proliferation of connected 

devices has amplified privacy and data protection concerns, as vast amounts of personal 

information are generated and transmitted, which make individuals vulnerable to identity theft, 

fraud, and unauthorized surveillance (Xu et al., 2018). The convergence of cyber and physical 

systems has exacerbated the potential impact of cyber threats, as breaches can now have 

tangible consequences in the real world (Xu et al., 2018). Furthermore, the increasing reliance 

on AI, automation, and robots in various industries has given rise to new ethical concerns in 

the field of FIR. While robots and other AI entities have become more intelligent and 

autonomous, they still lack the essential capacity for moral reasoning, which limits their ability 

to make good or ethical decisions in complex situations. Moral values vary greatly from person 

to person, across countries, religions, and ideological boundaries (Dimitrieska et al., 2018). 

 

This chapter explores the main drivers of the industrial revolution and its historical global 

impact over the past three centuries. It provides a historical overview and analysis of the unique 

characteristics of each of the four industrial revolutions, from the mechanization of the first to 

the convergence of physical, digital, and biological aspects in the Fourth Industrial Revolution 

(FIR). The chapter differentiates between Industry 4.0 and the broader FIR, emphasizing the 

latter's extensive implications beyond manufacturing. It examines the FIR's transformative 

potential to reshape industries, redefine business models, and create opportunities and 

challenges for individuals and societies. This foundation sets the stage for subsequent chapters 

on innovation paradigm, entrepreneurship, and leadership in advancing innovation, forming 

the comprehensive knowledge framework for this research, to be applied in the analytical 

investigation section. 
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CHAPTER 3 - EVOLUTION OF THE INNOVATION PARADIGM  

When looking at the history of mankind, innovation is one of the most essential shaping forces 

that uses human creativity to overcome technological restraints and achieve significant goals. 

Innovation is considered the primary driver of industrial revolutions (Schwab, 2016). This 

chapter serves as the most essential cornerstone of scientific understanding for this study, 

addressing the fundamental question of "what?" It explores how innovation propels 

technological advancement, acting as the driving mechanism and the energy source behind the 

FIR. Additionally, it examines the historical progression of innovation paradigms that have 

molded our world. 

The current body of knowledge and academic literature emphasizes the importance of 

innovation for economic growth and socio-economic development (Chen et al., 2018; 

Fagerberg et al., 2013; Lundvall, 2016). However, despite the vast body of literature available, 

providing a comprehensive definition of the term innovation and a clear description of its 

source and nature is not easy. Innovation is considered a multidimensional concept that 

includes various meanings and definitions from the perspective of different disciplines, with 

some being constantly developed in emerging fields, such as innovation studies (van der Kooij, 

2013; van der Kooij, 2018; Fagerberg & Verspagen, 2009; Chen et al., 2018; Cunningham, 

2013; Edwards-Schachter & Wallace, 2017; Edwards-Schachter, 2018). Therefore, this chapter 

starts by describing the different definitions of innovation after a full 360-degree overview of 

innovation from a different point of view – types of innovation, the historical perspective of 

innovation evolution, and systems of innovation, which elaborate on the various frameworks 

to manage innovation as a system. Then, those parts follow the sources of innovation and the 

connection of innovation to significant global changes. Finally, the last sub-chapter elaborates 

on the innovation outcomes as a conclusion to this 360-degree overview. 

3.1 The Definition of Innovation 

Innovation is a multifaceted concept that a single, all-inclusive definition cannot be fully 

captured. The classic definition of innovation, according to the Merriam-Webster (n.d.a) 

dictionary, is: “the introduction of something new” and “a new idea, method, or device — 

novelty.” However, if we look at the evolution of the definition in the early twentieth century, 

innovation was linked and mixed with the term “invention” (Chen, 1999; Chen et al., 2018). 

Different scholars consider the term invention as the combination of technical progress and 

economic progress. The first known definition of the term innovation was made by the pioneer 



 

 24 

of the academic field of innovation, Schumpeter (1911/1934), who defined innovation as: “the 

setting up of a new production function. The production function is a datum and invariant 

form… This covers the case of a new commodity, as well as those of a new form of 

organization such as a merger, of the opening up of new markets, and so on” (pp. 15, 16, 62). 

Schumpeter (1911/1934) portrays innovation as a dynamic force that causes continuous 

transformation of social, institutional, and economic structures (Andersen, 2009; McCraw, 

2007). In his early work, Schumpeter (1911/1934) also emphasized the important role that 

committed entrepreneurs capable of overcoming an inert or resisting environment may play in 

innovation. He identified three linear stages of the process as the central theme of the model: 

invention, innovation, and diffusion. An invention is the first demonstration of an idea, 

innovation is the first commercial application of an invention in the market; and diffusion is 

the spreading of the technology or process throughout the market. As time has progressed, a 

more sophisticated definition has evolved. For example, the OSLO manual of the OECD (2018, 

p.20) further defined innovation as: “a new or improved product or process (or a combination 

thereof) that differs significantly from the unit’s previous products or processes and that has 

been made available to potential users (product) or brought into use by the unit (process)”. 

Another modern definition of innovation, which follows the concept of the OECD, is “the 

design, invention, development and/or implementation of new or altered products, services, 

processes, systems, organizational structures, or business models to create new value for 

customers and financial returns for the firm” by the U.S. Department of Commerce (2008, 

p.11). Additionally, the Federal Reserve Bank of St. Louis (2007) defined innovation as the 

process of introducing new ideas or methods while creating new dimensions of performance 

and adding value to the current state (Slaper et al., 2011). 

 

Innovation is a concept that has been subject to various definitions over time, however, these 

definitions, while succinct, fail to capture the full scope of innovation’s manifestations. 

Innovation encompasses a wide range of activities and hence, there is a need to move from 

defining innovation to categorizing it into different aspects. This shift stems from the growing 

recognition of the diversity of innovation. By classifying innovations based on their attributes, 

it is possible to gain a more nuanced understanding of their origins, characteristics, and 

potential impact. A summary of all definitions discussed further in this section is found in  

Table 5. The definitions are categorized based on a recent systematic literature review on the 

definition of innovation (Jenjarrussakui, 2017) and are classified into three aspects: 
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1) An activity caused or enforced by technological changes (Archibugi & Planta, 1996; 

Cooke, 2001). 

2) An iterative process of new ideas, while in this aspect, commercialization of the process 

is also required (Garcia & Calantone, 2002; Fagerberg, 2003). 

3) A creation of something new (Drucker, 1988a; Veryzer, 1998). 

 

Table 5 summarizes various definitions of innovation. Traditional definitions focus on novelty 

or new introductions, but the term has been broadened to include diverse forms. Innovation can 

refer to the entire process of invention, dissemination, and market acceptance; or a specific 

aspect such as idea generation or technology refinement. It can also denote the end result: a 

product, service, or model with market success. Understanding these dimensions is crucial for 

analyzing its drivers, mechanisms, and consequences. 

 

Table 5 - Definition of Innovation and its Categorization 

Definition Author / Source 
Categorization*  
I II III 

Introduction of something new 
a new idea, method, or device — novelty Merriam-Webster V   

Setting up of a new production function. The production 
function is a datum and invariant form… This covers the 
case of a new commodity, as well as those of a new form of 
organization such as a merger, of the opening up of new 
markets, and so on 

Schumpeter (1911/1934) V V  

Implementation of a new or significantly improved product 
(good or service), or process, a new Introduction marketing 
method, or a new organizational method in business 
practices, workplace organization or external relations 

OSLO manual of the 
OECD (2018) V V  

Design, invention, development and/or implementation of 
new or altered products, services, processes, systems, 
organizational structures, or business models to create new 
value for customers and financial returns for the firm 

Federal Reserve Bank of 
St. Louis 
U.S. DOC 

V  V 

An activity regarding technological changes Archibugi & Planta 
(1996); Cooke (2001)  V  

An iterative process of new ideas, while in this aspect, 
commercialization of the process is also required 

Garcia & Calantone 
(2002); Fagerberg (2003)  V V 

A creation of something new Drucker (1988a); Veryzer 
(1998) V   

Generation of an idea or invention, while connected with 
the implementation or exploitation of it. Roberts (2007) V  V 

    
Source:  Author’s own edition, based on Jenjarrussakui (2017). 
*Legend:  The V sign denotes the categorization and connection of the definition with the domain: I. New product, new Idea, or new 

process; II. Ongoing process of continuous improvement; III. Implementation, commercialization, and exploiting the idea. 
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3.2 Understanding Innovation:  Multiple Perspectives of Innovation Concept  

This chapter, serving as the primary foundation of this literature review, undertakes a 

comprehensive examination of innovation. It begins by dissecting various definitions and 

laying the groundwork for a comprehensive understanding of this transformative phenomenon. 

Our journey then delves into the multifaceted nature of innovation, appreciating its profound 

impact across various domains. 

 

The chapter unfolds through a kaleidoscope of perspectives, some seemingly tangential, 

overlapping, or even contradictory at times. However, embracing these diverse viewpoints is 

precisely what empowers us to grasp the true complexities of innovation. Each perspective acts 

as a unique lens, offering valuable insights into the intricate inner workings of this dynamic 

process. Figure 4 visually outlines the key aspects of innovation that will be meticulously 

dissected throughout the chapter. 

 

Figure 4 - The different Aspects of the Innovation Phenomena  

 
Source: Author’s own edition 
 

The initial sub-chapter serves as the starting point, emphasizing the significance of innovation 

in the business realm. It delves into the relationship between innovation and corporate 

performance, illustrating how innovation fosters competitive advantage and augments 

expansion. The second sub-chapter explores the different types of innovation and the process 

of categorizing them. The third sub-chapter delves into the historical development of 

innovation mechanisms, revealing how innovation processes have changed over time to adapt 

to evolving societal demands. The fourth aspect of innovation management involves examining 

the systematic approaches used to manage it as a complex system. This includes understanding 
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innovation as a system in and of itself as well as the strategies that have proven effective in 

managing it. To better understand the relationship between environments and innovation 

processes, the impact of external factors such as rapid technological advancements, economic 

fluctuations, and social changes has been investigated. The central objective of this research is 

to examine the consequences of the FIR, characterized by rapid technological advancements, 

in the realm of innovation. This sub-chapter, in particular, delves into the manner in which 

technological advancement has influenced innovation management and alignment techniques. 

Finally, the chapter concludes with an examination of the development of the innovation 

concept from a historical perspective, synthesizing the previously discussed ideas and theories 

into a chronological framework. This chapter endeavors to develop a nuanced understanding 

of innovation through diverse perspectives, enhancing comprehension of its complexities in 

the modern world. The preceding section connects to the next chapter, which examines 

leadership's role in promoting innovation. The subsequent chapter examines leadership and 

entrepreneurship, serving as the primary empirical instrument for this investigation. 

 

3.3 The importance of Innovation - The impact of Innovation on Firm Performance   

This sub-chapter aims to emphasize the significance of innovation and its indispensable role in 

any business model. It serves as a bridge between innovation and strategic management and 

although the primary focus of this research is on the interplay between innovation, technology, 

and leadership, it is essential to highlight the importance of innovation as a starting point. In 

this section, the discussion delves into the innovation phenomenon and its derivatives. 

 

The global business model necessitates incorporating innovation concepts and their associated 

processes, as it is imperative to discuss the significance of innovation and emphasize the 

technological aspects that impact a firm’s overall performance. The outcomes of the innovation 

process are multifaceted and can have a substantial influence on a company’s profitability. 

These outcomes can be classified into several categories, the first of which includes gaining or 

maintaining a competitive advantage over rival firms; enhancing financial results, and 

increasing market share. The second type of outcome has a broader scope and affects the world 

at large, such as driving economic growth, improving the quality of life, and tackling global 

challenges, which can be linked to the aftereffects of the industrial revolution. 

 

Innovation literature posits that innovation is the primary source of a firm’s success and 

survival in a competitive, complex, and intellectual environment (Abbing, 2010; Cho & Pucik, 
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2005; Calantone et al., 2002). As such, innovation increases the likelihood of achieving better 

performance outcomes in small and medium-sized enterprises (SMEs). Furthermore, studies 

have shown that innovation positively impacts on business performance for SMEs, although 

the findings of Heunks (1998) suggest that innovation of any kind can foster business 

performance. The effect of innovation on performance varies based on the performance 

indicator chosen. This is highlighted by Damanpour et al. (1989), who argued that the specific 

type of innovation influences its impact on business performance. Product and process 

innovation seem to have a stronger relationship with improved business performance compared 

to organizational and marketing innovation. This disparity is due to the fact that product and 

process innovation has a more direct influence on the organization’s ability to create value for 

its customers. Nonetheless, organizational and marketing innovation can also play a crucial 

role in enhancing business performance, particularly in unstable environments. For instance, 

organizational innovation can increase an organization’s flexibility and adaptability, while 

marketing innovation can help it reach new customer segments or expand its market reach. 

 

Drucker (1998b) states that promoting innovation is critical for businesses to maintain a 

competitive advantage in the marketplace. Innovation enables businesses to adapt to changing 

customer demands and market conditions. By promoting innovation, businesses can create a 

culture of continuous improvement where managers and employers are encouraged to generate 

new ideas and solutions. Those innovation initiatives, in turn, can help businesses sustain their 

competitive advantage by enabling them to stay ahead of the curve and offer better products 

and services to customers (Drucker, 1998b; Distanont & Khongmalai, 2018; Aziz & Samad, 

2016; De Jong & Den Hartog, 2007).  

 

Innovation has been established as a critical driver of firm success and survival in today's 

competitive landscape (Abbing, 2010; Cho & Pucik, 2005; Calantone et al., 2002; Cefis et al., 

2023). It serves as a catalyst for achieving superior performance outcomes, including gaining 

or maintaining a competitive advantage, enhancing financial results, and increasing market 

share (Teece, 1997). Innovation initiatives enable businesses to introduce new or improved 

products to the market ahead of their competitors, thereby expanding their market share and 

solidifying their position in the industry (Porter, 1998). The positive correlation between 

innovation and organizational success has been widely recognized by researchers, who affirm 

that innovation is a key factor in enabling organizations to thrive and achieve sustainable 

growth (Goksoy et al., 2013; Lim et al., 2010; Cefis et al., 2023). Beyond its impact on market 
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share and financial performance, innovation also yields other valuable outcomes, such as 

increased customer satisfaction, improved employee engagement, and the development of new 

intellectual property that can be leveraged for further growth and profitability. 

 

When looking at the broader effects of innovation, which arise from the existence of innovation 

in a business firm, academia, public sectors, and their related eco-system, innovation initiatives 

have a significant global impact (Abbing, 2010; Cottam et al., 2001). Those innovative 

initiatives not only have positive results for the organization but also foster the growth of the 

entire national economy. Subsequently, this drives economic growth, improving the standard 

of living, and addressing global challenges. Other impacts on the national or global economy 

are the disruption of traditional industries, improvement of the communication between the 

world’s different nationalities, as well as the development of new intellectual properties, such 

as patents, trademarks, and copyrights, that allow sharing of knowledge within the eco-system 

(Abbing, 2010; Cottam et al., 2001). 

 

3.3 Types of Innovation and Categorization Methods  

Innovation is typically characterized by its multidimensionality (Torugsa & Arundel, 2016; 

Demircioglu & Audretsch, 2017), with various recognized types. This sub-chapter provides an 

overview of the different types of innovation and establishes a foundation for the research 

question. Categorizing innovations is crucial for several reasons. First, it aids in understanding 

the characteristics, dynamics, and implications of various innovation types. Second, it provides 

a structured approach to assessing the potential impacts and risks associated with specific 

innovations. Third, it facilitates the development of targeted strategies and policies to foster 

and support different innovation categories effectively. 

 

Innovation is a complex and multifaceted phenomenon encompassing a wide range of ideas, 

processes, and outcomes. It is challenging to create a comprehensive categorization of 

innovation types due to its diverse manifestations across industries and disciplines. There is no 

universally accepted taxonomy for innovation. While the term is often associated with 

groundbreaking inventions or game-changing technologies, the reality is more intricate. 

Innovation can take the form of incremental improvements to existing products or radical 

transformations that disrupt entire industries. It can target external markets with novel offerings 

or focus on internal company processes to optimize operations. The pace, impact, and trajectory 

of innovation also vary significantly, ranging from rapid bursts of creativity to meticulously 
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planned, long-term initiatives. Recognizing the multifaceted nature of innovation is an essential 

first step toward categorizing its different types effectively. 

 
Innovation categorization can be a complex undertaking, but by taking into account various 

dimensions, such as internal content, intended outcome, level of novelty, and underlying 

process, we can gain a better understanding of the complexities involved. To systematically 

examine and categorize a variety of innovations, there are several factors and methods that can 

be employed: first, assessing the objective or intended area of innovation; second, evaluating 

the source or origin of the innovation; third, examining the path or process taken to achieve the 

innovation; and fourth, determining the impact or scope of the innovation, as well as its degree 

of novelty. While various types of innovations can be categorized in different ways, the 

fundamental origin remains consistent. 

 

First categorization method utilizing output as the criteria of innovation, the widely used 

categories of innovation include product, process, organizational, and marketing. One of the 

well-known knowledge sources for innovation is the OSLO manual by the OECD which set a 

guideline for collecting, reporting, and using data on innovation. At its newest edition (OECD, 

2018) the two last categories (organizational and marketing) merged into the second (a process 

that altered into a business process).  

• Product innovation refers to introducing a new (or significantly improved) product or 

service in the firm’s portfolio offered to the market, thus influencing sales and product 

quality, among other business performance measures (Rosenbusch et al., 2011). According 

to the OSLO manual (OECD, 2018), product innovation has two dimensions—goods and 

services innovation, both of which introduce a “new or improved good or service that 

differs significantly from the firm’s previous goods or services and that has been introduced 

on the market.” (OECD, 2018, p. 34). There is still ambiguity about the degree of novelty 

of this new product and it is not easy to define it precisely.  

• Process innovation is “a new or improved business process for one or more business 

functions that differ significantly from the firm’s previous business processes and that has 

been brought into use by the firm” (OECD, 2018, p. 36). Process innovation also has the 

potential to influence different performance measures, i.e., production costs, product 

quality, and productive capacity (Tavassoli & Karlsson, 2016).  

• Organizational innovation is “the implementation of a new organizational method in 

business practices, workplace organization or external relations” (OECD, 2005, p. 51), that 
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can improve firm performance by reducing administrative and transaction fees as it intends 

to improve workplace satisfaction (OECD, 2005). The activities oriented toward 

organizational change can be consequently linked to organizational innovation (Tether & 

Tajar, 2008).  

• Marketing innovation is, by earlier version of the OSLO manual (which is not valid today), 

“the implementation of a new marketing method involving significant changes in product 

design or packaging, product placement, product promotion or pricing” (OECD, 2005, p. 

49). The main objective of marketing innovation is to better address customer needs, 

penetrate a new market, and new position a firm’s product on the market to increase firm 

sales (Rajapathirana & Hui, 2018).  

 

Keeley et al. (2013) proposed a similar categorization method that is linked to the target or 

focus of the innovation as an alternative to the previous classification system outlined in the 

OSLO manual, which is broader in scope and does not clearly indicate the specific impact on 

a firm and its products. Keeley et al.’s method categorizes innovation into ten distinct types 

based on their influence and the areas they alter. These ten types of innovation are combined 

into three groups: Experience, Offering, and Configuration.  The experience group is an 

experience that focuses on customer-facing elements of an enterprise and its business system, 

including service, channel, brand, and customer engagement (Keeley et al., 2013). The offering 

group focuses on an enterprise’s core product or service, a collection of its products and 

services, and includes the product performance and product system. The configuration group 

types focus on the innermost workings of an enterprise and its business system and include the 

Profit model, Network, Structure, and Process (Keeley et al., 2013). The Oslo Manual presents 

a standardized and widely recognized definition and classification system, while Keeley’s 

framework offers a more refined and practical approach for comprehending and applying 

innovation in organizations. 

 

The second method of categorizing innovation entails evaluating the objective of the 

innovation process, which may be directed at the external, broader commercial market or the 

internal initiative that impacts the organization or firm. In this category of innovation 

initiatives, we can identify improvements to the organization’s structure that facilitate better 

operations, or the implementation of tools and methods in the production line that enhance 

quality or reduce production costs (OECD, 2018). For instance, a company may develop a new 

training program for employees to improve customer service skills, leading to higher customer 
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satisfaction as an external market impact. Another example could be a logistics firm 

implementing a new route optimization software as an internal impact that shortens delivery 

times and reduces fuel consumption as an internal cost reduction (OECD, 2018). Academic 

institutions, for example, might prioritize research and development that pushes the boundaries 

of knowledge with little immediate commercial application. Their innovations could be 

groundbreaking discoveries in medicine, advancements in renewable energy technologies, or 

the development of new educational methodologies. Similarly, the public sector might focus 

on social innovation, aiming to address societal challenges such as poverty, environmental 

degradation, or healthcare access. Examples include initiatives promoting financial inclusion, 

developing sustainable waste management solutions, or creating accessible public 

transportation systems (Etzkowitz, 2003; Etzkowitz & Leydesdorff, 2000). This category 

encompasses two types of innovation that have been thoroughly discussed later in this chapter: 

the technology push model, which is linked to innovation resulting from technological or 

scientific advancements, and the demand-pull model, which is linked to high market demand 

for innovation (Di Stefano et al., 2012; Fagerberg et al., 2013). Similarity, innovation can be 

examined from both internal and external sources, as illustrated by Peter Drucker (1998a), the 

“father of modern management.” Drucker, a prolific author and consultant, significantly 

influenced business and management by identifying seven distinct causes or sources of 

innovation. He asserted that companies could and should systematically analyze these sources 

to uncover new growth opportunities. Drucker categorizes these sources into internal and 

external types. Internal sources, such as the Unexpected, Incongruities, Process needs, and 

Industry changes, originate within a company or industry, requiring a deep understanding of 

existing operations for improvement. External sources, including Demographics, Changes in 

perception, and New knowledge, arise from shifts in the broader environment. Companies must 

adapt to these external changes to stay competitive and ahead of the curve (Drucker, 1998b).  

 

The third method for evaluating innovation categorization involves assessing the path to 

achieving it. This method of categorization also involves a particular focus on the problem 

definition (how well this problem is defined) and the scope of the domain (how well it is 

defined). This approach categorizes innovation initiatives into four categories: Sustaining 

innovation, Breakthrough innovation, Basic research (Frontier), and Disruptive innovation 

(Satell, 2017). Table 6 illustrates the types of innovations based on how well the problem is 

defined and how well the domain is defined. 
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Table 6 - Categorizing innovation by the problem and the domain 

 How well is the domain defined? 
Not Well Well 

How well is 
the problem 
defined? 

Well Breakthrough Innovation  
(Open Innovation, Hackathon) 

Sustaining Innovation  
(Road mapping, R&D Labs etc.) 

Not well Basic Research (Research division, 
Academic partnership) 

Disruptive Innovation  
(VC models) 

 Source: Taken from Satell (2017). 

 

Sustaining innovation is when there is a good declaration and definition of the approach 

problem and an understanding how to solve it. There are two types of sustaining innovation: 

(1) Evolutionary (incremental): implement small improvements of existing products, services, 

and business processes; and (2) Revolutionary (discontinuous or radical): results in new 

products or services which are delivered in entirely new ways.  

 

In contrast to sustaining innovation that listens to the market needs and tries to address those 

needs effectively and efficiently, breakthrough innovation aims to bring new products through 

visioning the market and building and creating demand for the product (Byun & Xia, 2021; 

Rangan & Bartus, 1995). Breakthrough innovation, while it brings a totally new product to the 

firm and to the customers, involves risk to both. Specifically, the risk associated with the 

customers is that the innovative product may not fit their needs, whereas the firm is at risk 

when the market is unknown and risky (O’Connor, 1998). The mechanism to bring 

breakthrough innovation is based on rising ideas–as many as possible, preferably unusual, to 

enable new markets and new products. When implementing breakthrough innovation, there is 

a need for divergent thinking within the firm, future analysis, and methods to enable the 

interaction with current customers about the conceptual futuristic products. 

 

Basic research is a type of scientific research that is focused on expanding fundamental 

knowledge and understanding of a particular topic, phenomenon, or system without any 

immediate practical applications in mind. It is also sometimes referred to as pure or 

fundamental research. Basic research is often curiosity-driven and exploratory, seeking to 

answer fundamental questions about the nature of the universe, life, or human behavior 

(Héraud, 2017).  

 

Disruptive innovation is an approach to achieving innovation that describes a strategic business 

method whereby a smaller company with fewer resources can successfully challenge 

established incumbent businesses (Christensen, 1997; Christensen, 2013). Specifically, 
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disruptive innovation introduces a novel product or service that creates a new market, disrupts 

existing ones and eventually replaces them. It is defined by the need of a company to stop 

investing effort in its most successful product and to start exploring and building in other 

directions by using novel technologies despite the notable risks involved (Christensen 1997; 

Bower & Christensen, 1995).  

 

Unlike sustaining innovation, which enhances existing markets by providing better value, 

disruptive innovation creates new markets and value propositions. Figure 5 shows product 

performance through both innovation types. Disruptive innovation is essential for start-ups to 

enter the market and is crucial for achieving innovation in the current technological era 

(Christensen, 1997). It plays a vital role in today's fast-paced technological environment, 

helping companies stay competitive and drive innovation. It can substitute for breakthrough 

innovation, which involves creating entirely new products or services that require substantial 

budgets and resources. Disruptive innovation can achieve similar outcomes with less effort and 

time. For instance, changes in e-commerce and social media stem from disruptive innovation. 

Companies that fail to adapt to these changes risk decline, as evidenced by the collapse of many 

traditional businesses with the rise of e-commerce. Thus, embracing disruptive innovation is 

key to success in today’s technological landscape (Christensen, 1997; Christensen, 2013; 

Satell, 2017). 

 

Figure 5 - Sustaining Innovation vs. Disruptive Innovation

 
Source: Taken from Christensen (1997, p.12) 

 

The fourth categorization method is by checking the impact of the innovation on the market 

and on the technological environment, as well as the innovation degree or novelty. Innovations 

can be classified according to their impact, differentiating between sustaining innovations that 
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improve existing offerings, disruptive innovations that create new markets or disrupt existing 

ones and also breakthrough innovations that revolutionize the market and bring new products 

through visioning the market and building and creating demand for the product. 

 

This method of categorization can result in delineating various types of segments, such as 

industry-specific or sector-oriented innovation taxonomies. These taxonomies investigate 

innovation types unique to particular industries, such as manufacturing, healthcare, or finance, 

while simultaneously highlighting the distinct challenges, drivers, and examples of innovation 

within these sectors. Another segmentation approach involves categorizing innovation types 

based on academic or theoretical models, which are classified by the leading theorists. 

Classifying different types of innovation is beneficial for organizations, researchers, and 

policymakers, as it helps to understand the nature, dynamics, and implications of various 

innovation types. However, it is important to note that the categorization methods presented in 

this table are not strict or mutually exclusive. There may be instances where certain innovations 

could fit into multiple categories or where there may be ambiguity or dispute over the 

categorization parameters. 

 

Table 7 outlines elements and classifications used to define and categorize innovations, 

including the target area, source, path, impact, scope, and novelty level. Despite the extensive 

literature, a universally accepted method for segmenting and classifying innovation remains 

elusive. The abstract nature of innovation complicates the creation of a comprehensive 

framework. While these methods provide a structured approach, overlaps or ambiguities may 

arise where innovations display traits from multiple categories. 

 

Table 7 – Summary of Innovation Types and their Categorization 

 Category 
Type 

How to Segment 
this Category 

Types of Innovation Included 

1 
Innovation 
Target or 
Focus Area 

Based on the target 
area or focus of the 
innovation 

- Product innovation - Changes in goods or services offered 
- Process innovation - Changes in production or delivery methods 
- Marketing innovations - Changes in promotion or pricing 
- Organizational innovations - Changes in business practices or 

structures 
- Experience innovation - customer-facing elements of an enterprise 

and its business system 
- Offering and Marketing innovation - enterprise’s core product or 

service, a collection of its products and services  
- Configuration innovation - the innermost workings of an enterprise 

and its business system and include the Profit model, Network, 
Structure, and Process  
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 Category 
Type 

How to Segment 
this Category 

Types of Innovation Included 

2 
Innovation 
Source or 
Origin 

Evaluating the 
objective of the 
innovation process 
Based on the 
driving force or 
source behind the 
innovation 
 
Checking 
systematically the 
sources or the 
reasons for 
innovation  

- Organizational innovation – which link the need of the firm to act.  
- Procedure innovation – which cause by new product (i.e. training 

methods) 
- Technology-push concept – innovation which caused by technology 

or science development.  
- Demand-pull concept - higher demand for goods and services than 

available supply which drive innovation  
- The Unexpected - Unexpected successes, failures, or external events 

that reveal opportunities for innovation (firm’s internal). 
- Incongruities - discrepancies between what is and what should be, 

or between reality and assumptions (firm’s internal). 
- Process needs - Weaknesses or missing links in existing processes 

(firm’s internal). 
- Industry changes- Structural changes within an industry or market 

that create new opportunities (firm’s internal). 
- Changes in perception - Shifts in how people perceive the world, 

their values, or their priorities (firm’s external). 
- New knowledge - Scientific and non-scientific discoveries that can 

be applied to create new products or services (firm’s external). 

3 
Path taken to 
achieve 
Innovation  

Assessing the path 
taken to achieve 
innovation or 
categorizing by the 
problem need to 
solve and its 
domain 
 

- Sustaining innovation – constant, steady and small scale of 
innovation achievement  

- Breakthrough innovation - bring new products through visioning 
the market and building and creating demand for the product 

- Basic research - scientific research that is focused on expanding 
fundamental knowledge 

- Disruptive innovation - a strategic business method whereby a 
smaller company with fewer resources can successfully challenge 
incumbent businesses 

4 
Innovation 
Impact or 
Scope 

Based on the 
impact or scope of 
the innovation 
 
Checking the speed 
and velocity of the 
impact 

- Sustaining innovation – constant and small-scale steps of 
innovation - Disruptive innovations – changing and revolutionize the 
entire specific market. 

- Breakthrough innovation – bring new product and new market.  
- Radical Innovation - type of innovation that introduces significant 

changes and fundamentally alters existing markets, industries, or 
ways of life. 

 
Source: Author’s own edition.  
 

3.4 Longitudinal Perspective of Innovation Mechanism and Models  

Following a comprehensive assessment of the definitions of innovation, the subsequent stage 

in comprehending this phenomenon and primarily its intrinsic mechanisms is to examine its 

historical development over an extended period of time. The concept of innovation has changed 

its meaning gradually over the last 200 years. Innovation acquires a positive connotation 

because of its instrumental function in the political, social, and material progress of societies 

(Fagerberg & Verspagen, 2009; Fagerberg et al., 2013; Chen et al., 2018). Currently, the 

concept of innovation is well-connected to economic science roots, but the original use of this 

concept was political. From its very emergence in Ancient Greece, the concept of innovation 

(kainotomia) had a political connotation. As “introducing change into the established order,” 

innovation was subversive, or revolutionary, as we say today. This political and contested 

connotation survived during the Reformation (Godin, 2017). However, before the twentieth 
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century, innovation was something explicitly forbidden by law and used as a linguistic weapon 

by the opponents of change. The concept had somehow acquired a negative meaning: a history 

of contestations, refutations, denigrations, and denials (Godin, 2015). 

 

Furthermore, innovation has been a prominent aspect of economic studies since the early stages 

of academic research in this field. However, it cannot be limited to a single discipline or school 

of thought. Instead, conceptual strands are derived from various academic disciplines and 

research areas (Greenacre et al., 2012). Consequently, the historical progression of innovation 

can be delineated into three distinct phases, which are elaborated upon in the subsequent sub-

chapters. Furthermore, additional factors that have influenced the innovation mechanism are 

discussed in the following sections. The chapter concludes with a comprehensive overview of 

the evolution of the innovation mechanism throughout history. 

 

3.4.1 First Stage (1930–1970): The Linear-Closed Model 

The first stage of the innovation concept is the linear-closed model, which is derived from 

Schumpeter’s pioneering work (1911/1934) and emphasizes the notion that innovation is the 

primary driver of economic growth and should be studied (Fagerberg et al., 2013). This linear 

and closed model of innovation, as described by Schumpeter (1911/1934), consists of two main 

alternative sub-theories: On the one hand, the technology-push perspective pinpointed the key 

role that science and technology play in developing technological innovations and adapting to 

the changing characteristics of the industry structure. On the other hand, the demand-pull 

approach identifies a broader set of market features, including characteristics of the end market 

(notably, the users) and the economy that affect the performance of innovation (Di Stefano et 

al., 2012). A good demonstration of the linear technology-pushed model (attributed to 

Schumpeter), is that innovation starts with basic research, adds applied R&D and ends with 

production and diffusion. This model suggests to policymakers that the key measure for fuel 

innovation is financing basic research. However, this model also attracted criticism as it 

ignored prices and other changes in economic conditions that affect the profitability of 

innovations.  

The demand-pull theory posits that a higher demand for goods and services than available 

supply can drive economic growth. This occurs when businesses increase production to meet 

the excess demand, resulting in job creation, higher wages, and prosperity. Moreover, demand-

pull can stimulate innovation through increased investment in research and development, 
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leading to new products. In similar vein, the theory suggests that a rise in aggregate demand 

can lead to an increase in aggregate supply, as firms respond to the higher demand by 

expanding their production capacity. This expansion, in turn, can create additional jobs and 

boost economic growth (Di Stefano et al., 2012; Fagerberg et al., 2013). 

Nevertheless, the commonality between those two perspectives (technology-push and demand-

pull or market-pull) leads the academic debate in the first stage of the innovation theory 

evolution and lays the roots for the following models. Moreover, these two alternative 

perspectives share some strong common features, particularly the linear dimension and the 

closure of the innovative process within the organization’s boundaries (Godin, 2017). In this 

early phase of the innovation theory (the linear closed model), the main focus of the research 

was on individual innovation, with entrepreneurs as the driving force and mainly dealing with 

the innovation process, the success factors affecting innovation, and the driving forces of 

innovation (Xu et al., 2006; Fagerberg et al., 2013). However, during the 1950s and 60s, 

theoretical research on innovation also began to broaden its perspective on the sources of 

innovation. In part, it focused on how to promote innovation in organizations through effective 

management of Research and Development (R&D) departments and their activities (Xu et al., 

2007).  

 

In addition, the macro-economic importance of understanding innovation was explored in the 

work of Solow (1957) and others investigating the relative significance of different factors to 

the growth of national economies. One of the external and quantitative factors used to measure 

innovation investment is R&D expenses, which can be tracked in various segments, such as 

nationally and by industry. Nelson (1959) and Arrow (1962) examined the question of whether 

investment levels in R&D were sufficient to meet national economic needs and concluded that 

the social returns to R&D investment exceeded the private returns made by the individual firm. 

Policy-oriented research hubs, such as the National Bureau for Economic Research in the 

United States and the OECD in Europe, also played an important role in supporting the field’s 

development during the early years (Fagerberg et al., 2013). However, most of the work 

emerging from these activities, some of which made it to the core literature, would be classified 

as “Economics of R&D,” the dominant cluster at the time (Fagerberg et al., 2013), which 

confronts only one aspect of innovation.  

The science-and-technology-based linear model has been called into question in terms of its 

efficiency, as recent empirical research on innovation processes and management has revealed 



 

 39 

a more nuanced understanding of how innovation occurs within organizations. One of the main 

challenges is the systematic integration of new scientific knowledge into innovation initiatives, 

and determining which knowledge should be utilized. Additionally, from a market-led 

perspective, there is a need to select the appropriate market segment to target and align the 

competencies of different departments in a sequential manner. These uncertainties highlight 

the limitations of the linear model and emphasize the need for a more comprehensive and 

flexible approach to innovation management. The alternative model, demand-pull also has 

drawbacks, such as inflation, which can reduce purchasing power and cause economic 

instability. Moreover, the increased production may lead to negative environmental impacts, 

such as resource depletion and pollution (Fagerberg et al., 2013). 

3.4.2 Second Stage (1970–2000): Interactive Closed Model 

Around 1970, the emerging field of innovation studies entered a new stage, which may have 

been viewed as the growth phase, that saw a more holistic vision of complex systems 

promoting innovation. This stage of innovation research mainly studied the sources of 

innovation within organizations and focused on how to attain the objective of innovation and 

promote it in organizations through effective management of R&D activities (Fagerberg et al., 

2013). Research during the second phase mainly studied the R&D department and its activities, 

as it was seen as the driving force behind innovation (Xu et al., 2006). The establishment of the 

Science Policy Research Unit (SPRU) at the University of Sussex UK in 1966 was a turning 

point (Fagerberg et al., 2013), as it quickly developed into a global hub for research in this 

area, attracting a large number of researchers from all over the world and linking the leading 

American scholars within the “Economics of R&D” cluster, such as Nelson and Rosenberg, to 

other European researchers. This has led to the development of an increasingly similar and 

more coherent conceptual-theoretical framework and a shared research agenda (Fagerberg et 

al., 2013). This common international framework, adopted by a large number of researchers in 

the two continents, is what is dubbed as the “Stanford–Yale–Sussex synthesis” (Dosi et al., 

2006). This synthesis posits that there is no straightforward progression from basic research to 

applied research and ultimately to innovation. Instead, it is a complex and interactive system 

where various types of knowledge and actors engage with each other in different ways. This 

involves a multiplicity of sources of innovation, an interplay between science and research and 

development, as well as other factors such as economic incentives, organizational structures, 

and social norms. The process of innovation is often non-linear and involves feedback loops, 
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path-dependencies, and discontinuities. Furthermore, innovation systems are distributed and 

are not limited to individual firms or research institutions (Dosi et al., 2006).  

 

Finally, around the late 1980s, the field entered a much more mature phase, as specialized 

journals and professional associations such as the International Joseph Schumpeter Society 

(ISS, 1996) and the Technology Innovation Management Division of the (American) Academy 

of Management (started in 1987) were created (Fagerberg & Verspagen, 2009). 

 

Simultaneously, the new evolutionary vision of the economic process brought forward by 

Nelson and Winter (1982) led to a radical questioning of the linear vision by highlighting the 

interactive nature of the innovative process. An interesting concept that argued the previous 

close-linear agenda introduced by von Hippel (1988) is the concept of lead user innovation, 

which emphasizes the role of demand as a source of innovation. Other scholars mention the 

internal competencies of a given organization as the crucial device to innovate from the 

interactions between technology and demand (Prahalad & Hamel, 1990; Sanchez & Heene, 

1997; Dosi & Marengo, 2000). The founding article which set this direction is Teece et al.’s 

(1997) dynamic capability research, which defines dynamic capabilities as “the firm’s ability 

to integrate, build, and reconfigure firm internal and external competencies to address rapidly 

changing environments” (p. 516), This concept elucidates comprehensively in the subsequent 

chapter. Teece et al. (1997) highlighted the role of internally generated competencies as a 

source of innovation, resulting from the interactions between technological knowledge, market 

knowledge, and managers who lead the company (Teece et al., 1997; Cohendet et al., 2017; 

Helfat et al., 2009). As such, this induced innovation approach analyzes the impact of changes 

in the economic environment on the rate and direction of technical change. It also emphasizes 

market drivers; hence, demand-pull mechanisms are seen as necessary from the previous stage.  

 

3.4.3 Third Stage (2000–today): Open Interactive Model 

Since von Hippel’s work on the role of lead users, the “closed” character of the process of 

innovation has been progressively questioned (Tushman, 1977). Chesbrough (2003) proposed 

to radically break this closed representation through the model of “open innovation”; open 

innovation “is a paradigm that assumes that firms can and should use external ideas as well as 

internal ideas, and internal and external paths to market, as firms look to advance in their 

technology” (Chesbrough, 2003, p. 14). The “open” model of innovation suggests that firms 

can take forward their processes of innovation by using and integrating both internal and 
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external knowledge systematically. Such an opening allows a given company to mutualize a 

wider set of resources than can be achieved through three different main types of processes: 

1) an “outside-in” process aiming at enriching the company’s own knowledge base 

through the integration of suppliers, customers, and external knowledge sourcing;  

2) an “inside-out” process allowing the company to earn profits by bringing ideas to 

market, selling intellectual property, and multiplying technology by transferring ideas 

to the outside environment;  

3) a “coupled” process coupling the outside-in and inside-out processes by working in 

alliances with complementary partners in which give-and-take is crucial for success 

(Gassmann & Enkel, 2006; Lim et al., 2010).  

As such, the open model allows various organizations to mutualize a wider set of resources. 

The third and most contemporary innovation model, which is interactive and open, takes an 

entirely different approach compared to the initial linear and closed model. Nevertheless, both 

models focus on a company’s approach to innovation to attain a sustainable competitive edge. 

The closed linear model is characterized by a traditional, inward-looking methodology, 

involving substantial investment in R&D efforts. Innovation progresses linearly within the 

company, from ideation to commercialization (Godin, 2017; Fagerberg et al., 2013). Although 

this model offers a sense of control, it has limitations. The reliance solely on internal resources 

restricts the range of ideas and expertise available. Moreover, the linear progression may not 

capture the iterative nature of innovation, potentially impeding the ability to address unforeseen 

challenges. In contrast, the open interactive model emphasizes collaboration and external 

knowledge acquisition. Companies actively seek ideas and expertise from universities, 

startups, and even competitors (Chesbrough, 2003). This fosters an iterative process where 

feedback from various stakeholders refines ideas and aligns them with market demands. The 

open interactive model provides several advantages for scientific research. By leveraging a 

broader network of knowledge, companies can access cutting-edge advancements and 

accelerate the development of new technologies and discoveries. The open interactive model 

reflects the current state of knowledge and the effects of the FIR, as the firm can access and 

utilize the necessary technology or knowledge that is available and focus on developing only 

the missing component in-house (Chesbrough, 2003; Acciarini, 2023). This helps the firm to 

adapt to the fast-paced market and maintain its competitive advantage.  

The evolution of innovation models, as summarized in Table 8, compares the various 

innovation models according to the nature of the firm, the role of territory, and the managerial 
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orientation. As meticulously traced in this chapter, this evolution of models underscores the 

dynamic and adaptive nature of innovation itself. From the early linear models rooted in a 

technology-push or market-pull paradigm to the contemporary open and interactive models 

that thrive on collaboration and knowledge exchange, these shifts reflect the changing 

complexities of the economic, technological, and societal landscapes. Understanding this 

historical trajectory is not merely an academic exercise; it is fundamental to the analysis phase 

of this research. By recognizing the distinct characteristics and limitations of each model, we 

can better appreciate the context in which entrepreneurial leadership operates today. 

Furthermore, it enables us to identify the leadership attributes that are most conducive to 

fostering innovation in the current era of rapid technological advancement and 

interconnectedness, thus providing a solid foundation for the empirical investigation that 

follows. 

Table 8 - Comparison of the Models of Innovation 

 
Model of Innovation 

Linear and Closed  Interactive and Closed Interactive and Open 
1930-1970 1970-2000 2000-2020 

Leading 
Theoreticians  
 

Schumpeter Drucker 
Teece (SPRU) Chesbrough 

Nature of the firm Processor of Information Processor of Knowledge Processor of Ideas  
Role of territory Clusters System of Innovation  Eco-Systems 
Managerial 
Orientation   

Managing product and 
process 

Human resource 
management Managing communities 

Main paradigm Independent R&D, large-
scale development centers. 

Semi-independent, 
working in clusters, 
nationally organized 
projects. 

Collaborative 
mechanism, sharing 
ideas, information, 
products, and sources 

How gain and 
maintain firm’s 
competitive 
advantage  

Investing in internal R&D Implementing internal 
initiatives for innovation  

Working along eco-
system for ideas, 
knowledge, and 
resources 

Source: Author’s own edition, based on Fagerberg et al. (2013), Godin (2017), Dosi et al. (2006), and Teece et al. (1997), Chesbrough 
(2003)  
 

3.5 Systems of Innovation – Systematically Manage Innovation  

The shift from nationally focused innovation systems to open innovation ecosystems has 

significantly influenced the entrepreneurial landscape and innovation management approaches. 

Understanding these systems is crucial for analyzing this research. Recognizing the transition 

from closed and linear models to collaborative ecosystems highlights contemporary 

entrepreneurial challenges and opportunities. The focus on knowledge sharing, resource 

leveraging, and co-creation within these ecosystems requires a leadership style that promotes 

collaboration, adaptability, and a deep understanding of the broader innovation landscape. This 
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comprehension is essential for analyzing how entrepreneurs navigate and succeed in the 

complex FIR environment. 

 

In the second stage of the innovation management model’s historical development (the 

Interactive and Closed Model), the concept of systematic innovation emerged (Drucker, 

1988a). This shift stemmed from increased theoretical interest in improving the older linear 

innovation model to better capture the complexity and interconnectedness of the innovation 

process, leading to the creation of innovation systems from smaller processes. Technological 

advancements during the Third Industrial Revolution, the invention of the internet, and the later 

development of network-based personal communication systems as part of the FIR have also 

benefited innovation systems. The rapid global connectivity facilitated by these advancements 

has led to the fast-paced technology world, which is the central research problem of this 

dissertation. 

 

3.5.1 National Innovation Systems (NIS)  
An example of an organized plan for innovation is the National Innovation Systems (NIS), 

which focuses on individual and comparative analyses of innovation systems in different 

countries across various technologies. The NIS is a set of institutions that jointly and 

individually contribute to the development and diffusion of new technologies and provide a 

framework for implementing government policies that influence the innovative process 

(Metcalfe, 1995). Several scholars stressed the role of interactions between users and 

producers, facilitating a flow of information and knowledge linking technological capabilities 

to user needs (Lundvall, 1988, 1992). Moreover, the concept of innovation clusters involves 

an inherent dependence on interactions, which are central to the goals of the NIS (i.e., to 

generate a non-linear model of an innovation). Clusters are geographical areas where 

interconnected businesses and industries thrive in a mutually beneficial environment, 

facilitating collaboration, knowledge sharing, and innovation among firms with common 

objectives and goals. The interactions include three basic ideas: (1) Competition, creating 

incentives for innovation through the rivalry between innovating firms; (2) Transaction, 

representing traded knowledge between actors, including tacit and technology-embodied 

knowledge; and (3) Networking, or knowledge transfer through collaboration, cooperation, and 

long-term networking arrangements (Speirs et al., 2008). NIS deals with the above- mentioned 

three goals to ensure an organized plan for innovation. 
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3.5.2 Regional Innovation Systems (RIS) 

The Regional Innovation System (RIS) and the National Innovation System (NIS) are closely 

linked and interdependent concepts in the field of innovation studies. As the national 

innovation system refers to the network of institutions, organizations, and policies within a 

country that influence the development, diffusion, and utilization of new technologies and 

innovations, the regional innovation system, on the other hand, focuses on the innovation 

dynamics and capabilities at a sub-national or regional level (Cooke, 2001) 

The relationship between NIS and RIS can be elucidated through several perspectives. First, 

RISs are generally perceived as being embedded within the broader NIS. The effectiveness and 

performance of regional innovation systems are shaped by the national-level policies, 

institutions, and resources that comprise the innovation landscape. Second, regional innovation 

systems contribute to the overall strength and competitiveness of the national innovation 

system (Asheim & Gertler, 2005). The regional concentration of specialized knowledge, 

technological capabilities, and innovation networks can enhance and support the broader 

national innovation efforts. Third, NIS and RIS play complementary roles in promoting 

innovation (Cooke, 2001). While the NIS provides a national-level framework and support 

mechanisms, RISs enable the translation of these broader policies and resources into localized 

innovation activities tailored to regional strengths and needs. Fourth, innovation processes 

involve interactions and collaborations across multiple levels. National-level policies and 

initiatives can impact regional innovation dynamics, while regional successes and best 

practices can be informed and shape national-level strategies. Lastly, effective innovation 

policies often require coordination and integration between national and regional levels 

(Cooke, 2001). National-level policies may need to be adapted and implemented at the regional 

level, taking into account local contexts and specificities. 

The connection between NIS and RIS emphasizes the importance of adopting a comprehensive, 

multi-tiered approach to grasp and nurture innovation. Effective innovation methods typically 

involve incorporating diverse management techniques, including national systems, regional 

strengths, and cooperative initiatives among multiple stakeholders and governing authorities. 

 

3.5.3 Technological Innovation Systems (TIS)  

The Technological Innovation Systems (TIS) framework was developed by researchers, 

including Bergek et al. (2008) that expanded upon the concepts of national and regional 
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innovation systems. The TIS theory seeks to enhance the systems-style analysis of the 

innovation process. One of the key differences between TIS theory and national (or regional) 

systems theory is that TIS theory starts with technology and technological change as its 

foundation, whereas national innovation systems are based on the notion of diverse innovation 

across geographical locations (Speirs et al., 2008). While national and regional innovation 

systems provide a broader perspective on innovation, the TIS approach offers a complementary 

view by focusing on the specific dynamics and structures surrounding a particular technology 

or technological field. 
 
Emerging innovation systems typically consist of a small number of agents, and only a few 

institutions are aligned with the requirements of new technology. The TIS approach provides 

a means of evaluating the dynamics and gaining a more comprehensive understanding of the 

processes that occur within innovation systems. However, it is to be noted that the scope of a 

TIS intersects with sectoral, regional, and national system scopes. The dynamic interplay 

between actors and knowledge flows within these contexts remains a crucial aspect to consider 

(Bergek et al., 2008). 

 

Technological innovation systems are composed of three primary components, namely, actors, 

their competencies, and the networks that facilitate the transfer of tacit and explicit knowledge. 

Additionally, institutions play a crucial role in governing and shaping the environment in which 

all actors operate. These components are analogous to the concepts of clusters, transfer factors 

or linkages, and innovation infrastructure or framework conditions, respectively. The TIS 

approach aims to analyze innovation systems by assessing the functions of the innovation 

system, which comprise specific processes deemed critical to the success of an innovation 

system (Speirs et al., 2008). These functions encompass entrepreneurship, knowledge 

production and dissemination, and technology development and commercialization. 
 

3.5.4 National Innovative Capacity (NIC) 

A similar concept is the National Innovative Capacity (NIC) developed by Porter (1998, 2002). 

It refers to the importance of local clusters within the country and emphasizes the importance 

of the integration between the political and economic entities to produce a stream of 

commercially relevant innovation. Porter (1998) observes that significant innovative activity 

is concentrated in a relatively small number of countries, and that although R&D expenditure 

is common to all jurisdictions, biases in expenditure are evident. Patent registrations also 
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display similar differences across jurisdictions, with some regions or countries registering 

significantly more patents per capita than others do.  

 

For example, Sweden excels in developing emerging technologies, particularly in the domains 

of telecommunications, software, and clean energy. Boston Massachusetts is a prominent hub 

for innovation in healthcare, biotechnology, and education. California is a trailblazer in the 

realm of innovation, boasting a robust economy and an extensive array of industries. The state 

is home to Silicon Valley and several other significant technology centers, including San Diego 

and Los Angeles. The process of innovation can be significantly enhanced by organizing 

related centers in a more efficient and interconnected manner, ultimately leading to an 

improvement in overall innovation capacity. Evidently, NIC theory is characterized by three 

main elements (Speirs et al., 2008): (1) common innovation infrastructure-universities, venture 

capital funds, supportive government policies and culture environment; (2) cluster-specific 

conditions–a characterization of innovation at the enterprise level where the innovating cluster 

is defined as a geographic concentration of interconnected companies; and (3) quality of 

linkages–the relationship between the shared infrastructure and the industrial clusters. NIC 

deals with the above-mentioned three elements to ensure an organized plan for innovation. 

 

3.5.5 Enterprise Innovation Systems 

Many scholars have researched the concept of enterprise innovation systems (Chen, 1999; 

Padmore et al., 1998). For example, Janszen (2000) views enterprise innovation as a complex 

self-adaptive system. Tucker (2002) proposed three principles of innovative management: the 

principle that innovation should be comprehensive, involving the R&D department and other 

departments; the principle that innovation should seek new opportunities organizationally, 

systematically, and continually; and the principle that innovation must involve every 

organization member. All these principles embody a systematic and comprehensive way of 

thinking (Xu et al., 2006). By breaking away from the previous linear thinking pattern and 

pointing out the significant effects of the matching and interaction between each subsystem 

and component in the performance of innovation systems, the system-theory-based innovation 

theories that were developed focused on the organizations and institutions (understood in a 

comprehensive sense) involved in the generation of technology innovation (Coriat & 

Weinstein, 2002; Xu et al., 2006). 

3.5.6 The Helix Model of Innovation 
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The helix model is interconnected with the open innovation model and tries to connect several 

processes and factors that affect innovation (Etzkowitz, 2003). The helix model emphasizes 

the importance of collaboration and cross-functional communication in the innovation process 

as well as the need to balance short- and long-term goals. It consists of four main components, 

based on the main emphasis of the stage of the innovation process: idea generation, idea 

selection, idea implementation, and idea diffusion.  

 

Idea generation is a process that involves coming up with new ideas, which can be achieved 

through research, brainstorming, or serendipitous discovery. On the other hand, idea selection 

is the process of choosing which ideas to pursue and which to discard. Idea diffusion is the 

process of spreading new ideas to others, which can be accomplished through various means 

such as publications, conferences, partnerships and more. Finally, idea implementation is the 

process of converting new ideas into practice, which involves developing prototypes, 

conducting experiments, and launching new products or services. This model is also divided 

into several types, as defined by the counting (i.e., triple helix, quadruple helix, etc.). One of 

the commonly used types of the helix model is the Triple Helix, which reflects the connection 

of three main forces: industry, academia, and government (Etzkowitz & Leydesdorff, 2000). 

Based on the Triple Helix thesis, university-industry-government interaction is crucial to 

improving the conditions of innovation in a knowledge-based environment. As the locus of the 

production industry operates within the Triple Helix, the government provides contractual 

relations that ensure stable interactions and exchanges; while the university serves as the source 

of new knowledge and technology (Etzkowitz, 2003).  

 

The traditional Triple Helix model, which involves collaboration between universities, 

industries, and governments, has limitations that necessitate a more comprehensive approach 

to capture the complexity of contemporary innovation ecosystems. The N-Helix model offers 

a solution by recognizing a wide range of actors, such as venture capitalists and individual 

creators, which promotes a vibrant exchange of knowledge and expertise. This dynamism 

accelerates innovation cycles and cultivates a global network of knowledge exchange, making 

it a promising framework for understanding and nurturing innovation in today’s interconnected 

and knowledge-driven world. The inclusivity and dynamism of the N-Helix model provide 

several advantages for promoting innovation, including enhanced knowledge sharing, 

accelerated innovation, and the fostering of a global innovation landscape (Galvao et al., 2019). 
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This model connects the innovation paradigm to the much more complex environment 

conceptualized in the following sub-chapter regarding open innovation ecosystems. 

 
3.5.7 Innovation Ecosystems and Open Innovation Ecosystems 

The level of competition started to change significantly and rapidly in the late 1990s with the 

rise of hypercompetitive global industries, turbulent and dynamic markets, a fast-changing 

world, and demanding shareholders and customers (Chesbrough, 2003; Lim et al., 2010; 

Chesbrough et al., 2014). As a result, innovation management researchers have had to make a 

significant shift in their research to look at theories that can deliver on these new requirements 

for a consumer demand economy. This resulted in the innovation ecosystem, as the concept 

has gained prominence as a framework for understanding and promoting innovation, while 

emphasizing the importance of a systemic and collaborative approach involving multiple 

stakeholders and leveraging diverse resources and capabilities. 

The essential elements and traits of an innovation ecosystem comprise several crucial 

components. The first component is the Actors, consisting of the diverse stakeholders involved 

in the innovation process, including large and small firms, research institutions, universities, 

government agencies, investors, entrepreneurs, and end-users. The second component is 

Networks and Interactions, which represent the collaborative networks, knowledge flows, and 

interactions among the different actors within the ecosystem. These interactions facilitate 

knowledge exchange, resource sharing, and co-creation. The third component in this 

innovation ecosystem is Resources, which encompass skilled talent, research facilities, funding 

sources (e.g., venture capital, grants), and infrastructure (e.g., incubators, accelerators, 

technology parks) that support innovation. The fourth component is the Institutional 

Framework, which includes the formal and informal rules, regulations, policies, and 

governance structures that shape the behavior and interactions of the actors within the 

ecosystem. The fifth component represents the Complementary Assets, which are products, 

services, technologies, and capabilities that enable or enhance the value proposition of an 

innovation. Lastly, the Environmental Conditions component reflects the broader economic, 

social, cultural, and environmental factors that influence the innovation ecosystem, such as 

market demand, societal needs, and sustainability considerations (Adner, 2017). 

According to Adner (2017), the most prominent research on innovation ecosystems emphasizes 

the importance of open innovation ecosystems over traditional closed models. Open innovation 

ecosystems, which leverage the collective intelligence of a network of actors, have several 
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advantages. They reduce the risk of failure by spreading the cost of innovation across multiple 

players, accelerating the pace of innovation by allowing ideas to flow more freely, and 

increasing the likelihood of success by combining complementary skills and resources. 

Successful examples of open innovation ecosystems can be found in various industries such as 

pharmaceuticals, software, and fashion. In each of these industries, companies have formed 

partnerships with other companies, universities, and research institutions to develop new 

products and services (Chesbrough, 2003; Adner, 2017; Albats et al., 2023). 

 

The innovation landscape is intricate and multifaceted, with numerous concepts developed to 

comprehend the various actors and interactions driving advancements. The next table offers a 

synopsis of this sub-chapter and examines several essential innovation system concepts, 

focusing on their key actors, cooperative styles, and scope, providing a clearer perspective on 

how innovation ecosystems function. Understanding these systems is crucial for analyzing the 

challenges and opportunities faced by contemporary entrepreneurs. The emphasis on 

knowledge sharing, resource leveraging, and co-creation within these ecosystems necessitates 

a leadership style that fosters collaboration, adaptability, and a strategic understanding of the 

broader innovation landscape. This comprehension is crucial for analyzing how entrepreneurs 

can effectively lead innovation initiatives and succeed in the rapidly evolving environment of 

the FIR. 

 

Table 9 - Comparison of different Concepts of Innovation Systems  

Concept Scope Key Actors Collaboration 
Focus Advantages  

National Innovation 
System (NIS) National Firms, universities, research 

institutions, government Policy-driven Holistic view, considers 
national context 

National Innovative 
Capacity (NIC) National 

Similar to NIS, but with 
stronger emphasis on 
capabilities 

Focuses on factors 
enabling 
innovation 

Identifies strengths and 
weaknesses for policy 
development 

Regional Innovation 
System (RIS) Regional  Derived from NIS – RIS nested 

within NIS 

Geographic 
proximity, shared 
knowledge, 
institutional 
support 

Attracting professional, 
unique facilities, 
government initiatives  

Technology 
Innovation System 
(TIS) 

Regional, 
national or 
global 

Firms, universities, research 
institutes, government agencies 

Share technology 
knowledge, 
common 
challenges, and 
requirements.  

Innovation builds upon 
technology, sharing 
specific know how, 
unique human resources, 
etc.  

Enterprise 
Innovation System 
(EIS) 

Firm-level 
and 
network 

Focal firm, suppliers, 
customers, universities, 
research institutions 

Collaborative 
networks around 
specific firms 

Detailed view of 
innovation processes, 
considers specific 
contexts 

Triple Helix Regional 
or national 

Universities, industry, 
government 

Collaborative 
knowledge 
production and 
commercialization 

Emphasizes knowledge 
exchange and interaction 
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Concept Scope Key Actors Collaboration 
Focus Advantages  

N-Helix (Emerging 
Concept) 

Regional, 
national, 
or global 

Universities, industry, 
government, venture capitalists, 
individual innovators, media 
outlets, social media platforms 
(any number of actors) 

Dynamic and 
interconnected 
knowledge 
exchange 

More inclusive and 
dynamic than Triple Helix 
  

Open Innovation 
Ecosystem 

Regional, 
national, 
or global 

Diverse set of actors 
collaborating and sharing 
knowledge 

Open and 
collaborative 
networks 

Enhances knowledge flow 
and accelerates 
innovation 

Source: Author’s own edition  
 

3.6 Management Innovation in Turbulent Times  

Innovation has consistently thrived amid changes throughout history. From the agricultural 

revolution to the digital age, each era has presented unique challenges and opportunities, 

compelling us to adapt and innovate. This ongoing evolution highlights the intricate connection 

between a dynamic environment and the ceaseless pursuit of innovation. As we explore the 

research question regarding the impact of the FIR on both innovation and entrepreneurs, it is 

essential to consider the historical context and the influence of significant changes or turning 

points in history on innovation. This sub-chapter serves as the foundation for our study by 

analyzing the consequences of these changes on innovation. The financial crisis of 2008 and 

the COVID-19 pandemic (Rueda Cantuche, 2021; Florek-Paszkowska et al., 2022) have both 

had significant impacts on innovation. The former led to a decrease in investment in R&D and 

innovation as businesses focused on short-term survival, which in turn slowed the development 

of new products and services. However, the crisis also spurred innovation in some areas, such 

as the development of new technologies and processes to improve efficiency and reduce costs 

as well as increased collaboration with suppliers and partners. This eventually led to the 

acceleration of the disruptive innovation force, which is a dominant feature of the FIR. The 

COVID-19 pandemic has had a more immediate and severe impact on innovation, forcing 

businesses to adapt to new working conditions and consumer demands, leading to a surge in 

innovation in areas such as remote work, telemedicine, and e-commerce, which are all very 

prominent in the FIR. However, the pandemic has also created new challenges for innovation, 

such as supply chain disruptions and a shortage of skilled workers, which have made it difficult 

for businesses to develop new products and staff their innovation teams. 

 

As managing change and crisis in an organization during turbulent times requires flexibility, 

quick decision-making, and adaptability, in a study conducted by Giones et al. (2019), the 

authors utilized a turbulent context to investigate the impact of Volatility, Uncertainty, 

Complexity, and Ambiguity (VUCA) on decision-making among managers. The VUCA 

framework, proposed by Bennett and Lemoine (2014), and has gained prominence due to the 
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rapid pace of technological advancements, which are central to the research. The authors aimed 

to examine the factors that contribute to managers’ decision-making in a VUCA environment. 

Specifically, they explored how managers respond to high levels of volatility by quickly 

adjusting their strategies and product offerings in response to changing market conditions and 

customer needs. Additionally, they investigate how managers navigate uncertainty by making 

decisions in the face of incomplete information, taking into account various risks and 

uncertainties based on probabilities rather than certainties. This insight also elaborates later in 

this research. As mentioned previously, the COVID-19 pandemic is a relevant example of the 

keep changing world which directly affects innovation. The quarantine and disruption of non-

essential activities as a measure used to contain the COVID-19 pandemic has negatively 

affected all economies worldwide (Farrugia & Plutowski, 2020). To reduce this risk, 

innovation has been identified as a key aspect of business recovery during the ongoing and 

post-COVID-19 pandemic periods. According to the Economist editor (2020), “the pandemic 

and the damage done will accelerate trends that were already reshaping business” (p. 13). 

 

Innovation in the time of COVID-19 is critically necessary not only in the medical and 

pharmaceutical fields (Gates, 2018), but also in all sectors of the economy. While a strict policy 

response to COVID-19 was necessary, firms were inevitably impacted by it, sustaining both 

short-term effects and long-term consequences (Bartik et al., 2020). Due to these 

circumstances, firms in industries with fast-changing technologies that invested in R&D in 

response to emerging global risks, such as climate changes or other global hazards, were better 

positioned to promote not only their near-term survival, but also their future innovative 

performance to stay competitive (Zhang & Zhou, 2019; Marullo et al., 2020).  Several research 

results provide insight regarding innovation as a survival tool during and after the COVID-19 

pandemic. In addition, the use of digital resources has been identified as the main facilitator 

for the networking and research-based design of innovative products within the “social 

distance” context (Farrugia & Plutowski, 2020; Caballero-Morales, 2021). 

 

The dynamic capabilities framework developed by Teece serves as a crucial instrument for 

facilitating innovation in a continuously evolving environment and has a significant impact on 

the contemporary innovation paradigm. This framework stresses the significance of a firm’s 

adaptability and resilience in rapidly shifting conditions and integrates concepts of innovation 

with leadership and entrepreneurship (Teece et al., 1997). A comprehensive discussion is 

presented in the subsequent chapter, as this concept has a significant impact on contemporary 
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leadership practices. According to this framework, operational efficiency alone is insufficient; 

companies must also possess the ability to identify and capitalize on new opportunities, as well 

as reconfigure their resources and capabilities to meet evolving market demands. This 

framework bridges the knowledge domains of innovation, management, and leadership. 

Dynamic capabilities are widely acknowledged as a key determinant of a firm’s ability to 

achieve and maintain a competitive edge, which is crucial for business success (Teece et al., 

1997; Northouse, 2010; Aghimien; 2021). 

 

3.7 Innovation Paradigm in the Current FIR  

In order to understand the impact of radical change on innovation and establish a baseline for 

this research, it is necessary to investigate the interrelationship between FIR and the innovation 

paradigm. FIR is a much broader technological change and examining its relationship with 

innovation is crucial. It is essential to describe the connections between these changes, given 

the focus on the intersection between FIR and innovation. Technical change has radically 

altered economic development in the industrialized world, and it has become increasingly 

critical to understand the sources, nature, and consequences of innovation (Martin & 

Nightingale, 2000; Heraud, 2019; Albats et al., 2023; Cefis et al., 2023). Mansfield (1991) 

made a noticeable contribution to this topic by investigating the extent to which technological 

innovations in various industries were based on recent academic research. He also tried to 

measure the time lag between those research projects and the industrialization of the findings, 

looking for a measure of the social rate of return from academic research. Mansfield (1991) 

concludes: “because the results of academic research are so widely disseminated and their 

effects are so fundamental, subtle, and widespread, it is difficult to identify and measure the 

links between academic research and industrial innovation” (p. 11). Nevertheless, many other 

aspects of the link between science and innovation have been explored since the 1990s.  

 

In recent years, management and organizational scholars have increasingly focused on the 

relationship between digital transformation, which is one of the core components of the FIR, 

and innovation management. Although research at the intersection of these fields is still in its 

early stages, it is gaining momentum and is expected to yield new insights and a deeper 

understanding, as noted by Appio et al. (2021). Furthermore, as demonstrated by Barrett et al. 

(2015) and Iansiti and Lakhani (2014), Digital Transformation has the potential to impact 

various stages of the innovation process in complex and causally ambiguous ways because of 
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the wide range of enabling technologies and multiple ways in which they can enhance product 

and service performance. 

 

The intricate systems responsible for generating, disseminating, and interpreting structured, 

fundamental knowledge (science) are deeply rooted in cultural, societal, and organizational 

contexts. Therefore, another essential approach to understanding the link between science and 

innovation is the study of organizational and institutional settings. As such, the contributions 

of researchers who take into consideration national systems of innovation (Lundvall, 1992; 

Nelson, 1993) are essential, as well as the efforts of economists and geographers who try to 

understand the role of geographical space in the process of research and development (R&D) 

spillovers (Audretsch & Feldman, 1996), the potential of specific territories such as regions 

(Braczyk et al., 1998) or innovative clusters (Porter, 1998; Cooke, 2001), the difference 

between proximity and localization (Torre & Rallet, 2005), the difference between 

geographical proximity and organizational proximity (Zimmermann, 2008) and so on. 

 

A specific analysis of localized innovation systems where firms and universities collaborate 

with the help of local/regional administrations has been developed by Etzkowitz and 

Leydesdorff (1997). The phrase Triple Helix of development expresses the intertwined actions 

of firms, researchers, and policymakers. The world has flattened (Friedman, 2006), the 

landscape has become increasingly complex, and leaders are faced with continuous new 

information to evaluate and re-evaluate with no final analysis (Bennis, 2012). In addition, 

twenty-first-century organizations face complexities driven by globalization and technological 

revolution. Accordingly, the modern competitive environment is characterized by strategic 

upheaval, imbalance, indistinct boundaries, evolving rivalry, and the imperative for 

regeneration, creativity, and information exchange. As a result, the need for continuous 

innovation management has become much more complex in organizations and workplaces, and 

global challenges have become more interrelated and unpredictable (Drath et al., 2008; Martin, 

2007; Uhl-Bien et al., 2007; Cefis et al., 2023). The Digital Transformation, which is a key 

aspect of the FIR, refers to the integration of disruptive technologies aimed at increasing 

productivity, value creation, and social welfare (Kazim, 2019; Sow & Abrobie, 2018; Appio et 

al., 2021; Cefis et al., 2023). Digital Transformation has enabled technological advancements, 

the development of new business models, and cross-industry collaboration. However, some 

organizations have struggled to keep pace with the rapidly changing landscape (Appio et al., 

2021; Yücebalkan, 2018). 
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3.8 The Evolving Landscape of Innovation: A Chronological Review 

One of the most interesting insights of this chapter is the keep evolving alterations of the 

innovation paradigm and connections during history while being affected by the surrounding 

economic and societal environment. The present sub-section, incorporating Figure 6 and Table 

10, delineates the evolution and situates it within a historical chronology. The concept of 

innovation is not static, but rather an ever-evolving paradigm. Early models focused on linear, 

closed systems within national innovation systems or individual firms. These models 

emphasize internal research and development, with limited external collaboration. However, 

the rise of open innovation and the N-Helix model acknowledges the dynamic nature of 

innovation ecosystems. Recognition of diverse actors, such as startups, venture capitalists, and 

even social media platforms, underscores the importance of collaboration and knowledge 

sharing across boundaries. This constant evolution reflects the increasingly interconnected 

world, where innovation thrives on a global exchange of ideas and expertise. Table 10 

illustrates the changes that occurred over time, whereas Figure 6 demonstrates the evolution 

on a timeline. 

 

Figure 6 - Innovation Paradigm Evolution Historical Illustration 

 
Source: Author’s own edition   
 

Table 10 - Evolvement and Evolution of Innovation Concept along History    
Year Phase Main promoters of innovation Connection to the surrounding  

1930-
1970 

Linear-
Closed 
Model 

Prosperity, post WW2 
Technology Push – technology promotes 
innovation. 
Demand-pull approach – the market demand 
promotes innovation. 
Necessity to invest in basic research and focus 
on individual innovation.  
Mass production line. 

The model aims to be closed in the 
firm.  
Customers increasing demand at 
low price. 
Need to invent new production. 
 

Linear Closed Model Interactive Closed Model

National 
Innovation 

System

National 
Innovative 
Capacity

Enterprise 
Innovation 

Systems

Helix Model 
of Innovation

Disruptive Innovation 

Open Innovation 
EcosystemsOpen Interactive Model

Second Industrial 
Revolution 

Third Industrial 
Revolution 

Fourth Industrial 
Revolution 

World 
War II

Dissolution of 
the Soviet 

Union

Rise of 
Globalization 

1930 1960 1990 2020

Models Of 
Innovation 

Global Events

Industrial 
Revolutions 

Year

Topic



 

 55 

Year Phase Main promoters of innovation Connection to the surrounding  

1970-
2000 

Interactive 
Closed 
Model 

Digitalization, third industrial revolution. 
Effective management of R&D activities. 
Methodology of innovation management 
Different actors from different fields 

Initiate the metrics of measurement 
the economics of R&D. 
Establishment of national institute 
for knowledge development.  

1990 
National 
Innovation 
Systems 

Governmental-led initiatives. 
 

Clusters – geographical hubs on 
interconnected firms. 
Nation-based cooperation. 

1995 
National 
Innovative 
Capacity 

Government establishment of specialized 
technology domains hubs. 

Local clusters of mutual 
technology interconnection.  

2000 
Enterprise 
Innovation 
Systems  

In-firm innovation promotion initiatives. Innovation is the leading term 
(‘Buzzword’) in the economy. 

2000-
today 

Open 
Interactive 
Model 

Outside firm’s actors interacting with internal 
innovation leader inside the firms.  

Knowledge transfer with eco-
system. 

2005 – 
today 

Helix 
Model of 
Innovation  

Collaboration and cross-functional 
communication in the innovation process. 
Triple helix - university-industry-government. 
N helix – new participators such as venture 
capitalists and banks, social media, individual 
innovators. 

The interrelation between all actors 
within the helix impacts each 
other. The innovation paradigm 
penetrates different domains within 
society. 

2005- 
today 

Disruptive 
Innovation 

New entrants to the market and start-up 
companies utilize existing technologies in 
order to compete with incumbent firms. 

Dual influencing vectors – the 
changing environment promotes 
disruptive innovation, disruptive 
technologies which can alter and 
change the environment. 

2010 - 
today 

Open 
Innovation 
Ecosystems 

Fourth industrial revolution implications, such 
as the pace of technological advancement.  
Working along eco-system – sharing 
knowledge, problems, insights. 

Firms work with close connections 
and collaborate. 
Rely on service models (SaaS and 
similar). 
Outsourcing core components. 

Source: Author’s own edition  
 

3.9 The Role of Leaders in Fostering Innovation 

To establish a link between the current chapter on innovation and the following one on 

leadership and entrepreneurship, it is essential to discuss the leader’s role in promoting 

organizational and firm-level innovation. This sub-section explores how leaders, including 

managers, executives, and team leaders, foster innovation by bridging historical and 

contemporary concepts in today's fast-evolving technological landscape. Historically, 

innovation roles have been limited to individual inventors or R&D departments. Contemporary 

theories emphasize leaders' roles in creating an organizational climate conducive to innovation 

(Amabile et al., 1996). This shift underscores the collective effort required for innovation, 

necessitating support from leaders at all levels. Joseph Schumpeter and other innovation 

pioneers have established leadership’s crucial role in fostering innovation. Schumpeter 

(1911/1934) identified the entrepreneur as the key innovation driver, emphasizing 

entrepreneurial spirit, risk-taking, and challenging the status quo, which applies to leadership 

roles. Similarly, Drucker (1988a) stressed innovation as a strategic necessity, arguing that 
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leaders must foster a culture of innovation by encouraging experimentation, risk-taking, and 

continuous improvement. Christensen (1997) emphasized leaders’ need to recognize and adapt 

to disruptive technologies and business models, advocating for challenging assumptions, 

embracing change, and fostering a culture of experimentation and learning from failure. 

Leaders must also ensure that adequate resources and training opportunities are available to 

support innovation initiatives (Damanpour, 1991). 

In today’s rapidly advancing technology and VUCA world, the insights of these pioneers 

remain highly relevant. Leaders must foster a culture of innovation, implement robust 

innovation management systems, lead both incremental and radical innovations, and navigate 

ambiguity and uncertainty (O’Connor & McDermott, 2004; Tidd & Bessant, 2018). They must 

understand and effectively lead different types of innovation, including incremental 

innovation, which focuses on continuous improvement, and radical or disruptive innovation, 

which creates new markets or disrupts existing ones (O’Connor & McDermott, 2004). Leaders 

need to adapt their styles based on the type of innovation pursued, providing the right level of 

structure, guidance, and autonomy. Fostering a growth mindset is crucial, encouraging 

employees to embrace challenges, view failures as learning opportunities, and seek new 

knowledge and skills. Leaders who cultivate this mindset create an environment where 

innovation is expected (Koziol-Nadolna, 2020). Additionally, leaders must navigate emerging 

technologies and digital transformation (as will be discussed later as digital leadership) by 

staying updated on technological developments, understanding their business impact, and 

identifying innovation opportunities (Mihardjo et al., 2019; Kane, 2019). Technologically 

savvy leaders who leverage technology effectively are better positioned to lead their 

organizations into the future. 

The leader’s role in fostering innovation is collaborative, involving the empowerment and 

engagement of employees at all levels to create a shared sense of ownership and responsibility 

for innovation outcomes. Leaders must also collaborate with external partners, including 

customers, suppliers, and research institutions, to access a broader range of ideas and expertise. 

Beyond encouraging innovation, leaders need to establish and advocate for robust innovation 

management systems. These systems enable the systematic identification, evaluation, and 

implementation of new ideas, ensuring creativity is translated into tangible outcomes (Tidd & 

Bessant, 2018). Typically, these systems involve cross-functional collaboration, idea 

generation platforms, and processes for prototyping and testing new concepts. Effective leaders 

also model innovative behavior by seeking new ideas, embracing change, and learning from 
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mistakes. By leading through example, they inspire their teams to adopt a similar mindset, 

fostering a culture of continuous improvement (Bass, 1999). Essentially, modern leaders act as 

catalysts for innovation, creating conditions for creativity to thrive and ensuring new ideas 

transform into tangible organizational benefits. 

This chapter explores the historical development of innovation paradigms, highlighting 

innovation's crucial role in shaping human history. As a key driver of industrial revolutions, 

which were extensively discussed in the previous chapter, understanding the evolution of 

innovation paradigms is essential. These paradigms have undergone changes throughout 

history due to various internal and external factors. Consequently, this evolution has influenced 

the position of leaders and entrepreneurs as the human elements steering innovation within 

companies, thereby securing and maintaining competitive advantages. The following chapter 

examines current knowledge on leadership and entrepreneurship, establishing a foundation for 

empirical research. It also investigates how the entrepreneur’s role and position have 

transformed in response to environmental changes, including technological advancements and 

industrial revolutions, as well as the innovation paradigms that propel these factors. 

Additionally, the subsequent chapter addresses the "how" question by exploring the impact of 

the FIR. 
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CHAPTER 4 – LEADERSHIP AND ENTREPRENEURSHIP 

 

Leadership is a broad and multifaceted subject of academic inquiry, encompassing a vast array 

of information and theories (Avolio & Bass, 1991; Bennis & Townsend, 1995; Burns, 1978; 

Kotter, 1988). Furthermore, it is interconnected with other domains that fall within the purview 

of this research, such as innovation management, strategic management, and entrepreneurship. 

The management of innovation is a complex and intriguing research topic; however, the 

underlying causes often remain elusive (Demircioglu & Audretsch, 2017; Heraud, 2019) as 

there are numerous obstacles to achieving success in innovation (MacVaugh & Schiavone, 

2010; Rajapathirana & Hui, 2018). 

 

This chapter serves as an in-depth examination of leadership and entrepreneurship, which has 

been utilized subsequently in the analytical investigation as a methodological framework to 

assess the impact of the FIR on innovation, or more precisely, on entrepreneurs fostering 

innovation. This chapter aims to address the question of "how?", which reflects the 

methodology employed in conducting this research. To achieve this objective, this chapter 

offers a clear understanding of three primary sub-domains. The first sub-domain pertains to the 

various definitions of leadership. The second sub-domain is related to investigating the 

development and changes of theories throughout history and connecting them to the changes 

in innovation and technology as part of the industrial revolution. Finally, the third sub-domain 

explores the connections between leadership, management, and entrepreneurship, which is 

directly relevant to this research’s methodology as this study employs entrepreneurial 

leadership attributes to examine historical transformations and assess the consequences of the 

FIR. These attributes have been examined subsequently in different industrial revolutions, 

thereby revealing the impact of the FIR as per this research objective. 

 

4.1 Leadership Definitions 

The Merriam-Webster (n.d.b) dictionary defines leadership as the “capacity to lead and the act 

or an instance of leading.” However, within the academic literature, there is still endless 

discourse regarding defining and viewing leadership (Antonakis et al., 2003; Dent et al., 2005; 

Burns, 1978). For example, some academics in the field define leadership via the four 

prominent schools of thought: traits, information processing, situational-contingency theory, 

and transformational leadership. Conversely, others critique this classification as overly 

restrictive, asserting an overemphasis on similar types of schools (Antonakis et al., 2003; 
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Algahtani, 2014; Avolio & Bass, 1991; Bass, 1992). Despite this tension, what is common is 

that the majority of the definitions of leadership include leaders engaging in action and 

followers responding to that action, thereby shaping a form of influencing process. In fact, 

Stogdill (1950) defined leadership as “the process (act) of influencing the activities of an 

organized group in its efforts toward goal setting and goal achievement”. This definition 

regarding the influencing process and its outcome is also accepted by present-day scholars 

(Antonakis et al., 2003; Fiedler, 1996).  

 

The influencing process is explained by the leaders’ dispositional characteristics and behaviors, 

as well as by follower perceptions and attributions of the leader, all within the contextual 

framework in which the influencing process occurs. Thus, the “influencing process” as well as 

what “occurs between” is central. This relational aspect is underscored by Fiedler (1996, p.4), 

who claimed, “The most important lesson we have learned over the past 40 years is probably 

that the leadership of groups and organizations is a highly complex interaction between an 

individual and the social and task environment”. Table 11 provides a comprehensive overview 

of the diverse perspectives on the definition of leadership, facilitating a deeper understanding 

of the concept from multiple angles. 

 

Table 11 - Summary of different Leadership Definitions and Concepts 
Source of Definition Definition  
Merriam-Webster (n.d.b) Capacity to lead and the act or an instance of leading 

Rost (1991); Bennis & 
Townsend (1995) SLRs 

Leaders doing something and followers responding to that action 
Leadership can be defined as the nature of the influencing process 
and its resultant outcomes that occur between leaders and followers 

Stogdill (1950) Process (act) of influencing the activities of an organized group in 
its efforts toward goal setting and goal achievement 

Fiedler (1996) 
The leadership of groups and organizations is a highly complex 
interaction between an individual and the social and task 
environment 

Eisenhower (1954) 

I think, speaking roughly, by leadership we mean the art of getting 
someone else to do something that you want done because he wants 
to do it, not because your position of power can compel him to do 
it, or your position of authority 

Source: Author’s own edition based on Fiedler (1996), Bennis & Townsend (1995), Stogdill (1950), Merriam-Webster (n.d.b). 
 

4.2 The Development of Leadership Theory Over Time 

Effective leadership, which entails guiding and motivating others toward a common objective, 

has long fascinated academics and practitioners alike. However, the comprehension of what 

constitutes effective leadership has advanced over time. This sub-chapter delves into the 

development of leadership theory by scrutinizing various historical periods. This exploration 
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reveals a range of perspectives on leadership, each offering valuable insights into this 

multifaceted concept. As depicted in Figure 7, it can be seen that leadership theories have 

shifted from a concentration on inherent traits to a more sophisticated comprehension that takes 

into account situational circumstances, follower requirements, and the intricate interplay 

between the leader and their surroundings. 

 

Figure 7 - Increasingly Logical Leadership Theories Over Time 

 
Source: Taken from Bryman et al. (2011). 
 

From World War II until 1975, three research schools dominated the leadership research 

agenda, particularly in the United States: the trait theory, behavioral approach, and situational 

or contingent approaches (Stogdill, 1974; Stogdill, 1950). According to the trait theory, leaders 

are posited to possess certain innate traits that contribute to their effectiveness as leaders, such 

as intelligence, charisma, decisiveness, and the capacity to motivate others. Conversely, the 

behavioral approach to leadership emphasizes the behaviors exhibited by leaders and identifies 

two primary categories of leadership styles: task-oriented leaders who establish goals, organize 

work, and monitor progress, and relational leaders who prioritize building relationships with 

their subordinates, fostering a positive work environment, and empowering their team 

members. In contrast, situational or contingent leadership approaches posit that there is no 

universally optimal leadership style and that the most effective approach is contingent upon 

the specific contextual factors. These approaches emphasize the importance of adapting one’s 

Rationality 

Year
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- Rule of thumb
- Great Man

1910-20s:
- Talylorism & Fordism
- Scientific Management

1930-40s:
- Hawthorne/Human Releations
- Mass/Leadership traits
- Charismatics

1950-60s:
- Contingency Theory
- Systems Analysis
- Self-Actualzation 

1970-80s:
- Corporate Culture
- Quality Circle
- TQM

2000s:
- Distributes Leadership
- Followership
- Mission-Command

1990s:
- New Public Management 
- BPR
- Benchmarking
- Targets
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2000

Simple concept Complex concept
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leadership style to the needs of the followers and the context (Bass, 2008; Stogdill, 1974; 

Stogdill, 1950).  

 

Later, power and influence theories, group relations, and constructionist approaches 

predominated (Stogdill, 1974; Stogdill, 1950; Dent et al., 2005; Rost, 1991). The theories of 

power and influence focus on how leaders acquire and utilize power to affect their followers. 

These theories suggest that leaders may use various sources of power, such as positional, 

expert, referent, reward, and coercive power, to influence their followers in a variety of ways. 

Group relations theories concentrate on how leaders interact with and affect groups. These 

theories propose that leaders can employ a range of tactics to construct and maintain effective 

teams, such as facilitation, consultation, delegation, and empowerment. Constructionist 

approaches concentrate on how leaders and followers co-create the significance of leadership. 

These approaches suggest that leadership is not a fixed collection of traits or behaviors, but 

rather a dynamic process that is continuously being negotiated and redefined (Bass, 2008; 

Burns, 1978). 

 

Kotter (1988, p.16) also added a new viewpoint when he defined leadership as “the process of 

moving a group (or groups) in some direction through mostly non-coercive means”. In the 

1990s, leadership thinkers started to focus on the importance of followers in the leadership 

process. Specifically, Bass (1990) established a breakthrough in this field when they noted that 

leadership was not only a process of influence defined by the leader but was also an interactive 

process that could be influenced by anyone involved. In fact, several researchers  

(e.g., Meindl, 1995; Gerstner & Day, 1994, Popper & Sleman, 2001) argued in favor of a 

“follower-centric” approach between 1992 and 2001, emphasizing followers’ contribution and 

roles in the leadership process.  

 

One of the well-founded theories that are indispensable to include in any literature review on 

leadership is the full-range leadership theory proposed by Bass and Avolio. This theory 

identifies three prevalent leadership styles that exist: transformational, transactional, laissez-

faire, and sit and wait (Avolio & Bass, 1991; Bass, 1999). The full-range leadership theory was 

developed by Bernard Bass and Ronald Riggio. This theory is based on the idea that leadership 

can take many different forms and can be effective in a wide range of situations (Bass & Riggio, 

2006; Bass & Riggio, 1992). According to the full-range leadership theory, there are three main 

types of leadership, the first is transformational leaders inspire and motivate their followers to 
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achieve a shared vision or goal. They are seen as visionary and empowering, and they often 

encourage creativity and innovation in their followers. 

 

The second type of leadership, according to the full-range theory, is transactional leaders use 

rewards and punishments to motivate their followers to achieve specific goals. This approach 

is generally seen as less effective than transformational leadership, as it tends to be less 

inspiring and empowering for followers. The third type is laissez-faire leadership is a passive-

avoidant approach where leaders let their followers take the lead in decision-making and 

problem-solving. While effective in some situations, it may lack direction and accountability 

which is connected to the rise of innovation in organizations (Avolio & Bass, 1991; Bass, 

1999). 

 

The transformational leadership model is closely associated with innovation initiatives, 

innovation climate within the organization and overall organizational innovation (Zuraik & 

Kelly, 2019). Consequently, this model is significantly relevant to this research. 

Transformational leaders are adept at fostering an environment of trust and psychological 

safety, encouraging their followers to take risks and explore new ideas. They empower their 

followers to take ownership of their work and be autonomous, which promotes a culture of 

innovation where individuals are not hesitant to venture beyond their comfort zones. 

Transformational leaders possess the ability to articulate a clear and inspiring vision for the 

future, which motivates their followers to achieve great feats. This vision serves as a guide for 

innovation and directs the organization toward new horizons. Additionally, transformational 

leaders possess strong relationship-building and networking skills, enabling them to bring 

together individuals with diverse perspectives and ideas, which is crucial for fostering 

innovation. They are also adept at managing conflict effectively, recognizing that they can 

often act as a catalyst for innovation. By managing conflict skillfully, transformational leaders 

can transform it into a positive force for change (Bass & Riggio, 2006; Zuraik & Kelly, 2019). 

The following table presents a concise overview of the fundamental traits associated with 

transformational leadership, as delineated in the relevant literature. This information serves as 

a crucial reference point for the subsequent sub-chapter, which concentrates on the extracted 

entrepreneurial leadership characteristics that have been utilized as a central research 

instrument for evaluating the differences between the period preceding the FIR and the period 

following the FIR. 
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Table 12 - Key Characteristics of Transformative Leaders 
Characteristic Description Source  

Visionary & 
Inspiring 

Express a lucid, stirring, and galvanizing vision for the future. They depict 
an alluring image of what the organization can attain and kindle fervor in 
their adherents to attain that objective. 

Bass & Riggio 
(2006), Northouse 
(2001) 

Empowering 

Holding conviction that their followers possess the potential to achieve 
greatness, and they work to create an atmosphere where their charges feel 
emboldened to take charge of their work, make decisions, and operate 
with a high level of autonomy. 

Bass & Riggio 
(2006) 

Trust & 
Psychological 
Safety 

Cultivate an environment of trust and psychological safety, where 
followers feel at ease taking risks, investigating novel concepts, and 
acknowledging blunders without apprehension of repercussions. 

Bass & Riggio 
(2006), Zuraik & 
Kelly (2019) 

Intellectual 
Stimulation 

Challenge prevailing norms and prompt their followers to exercise their 
critical thinking skills, be inventive, and develop innovative solutions to 
problems. 

Bass & Avolio 
(1990) 

Individualized 
Consideration 

Extending personalized attention to their followers, acknowledging their 
unique requirements, strengths, and growth prospects. 

Bass & Avolio 
(1990) 

Relationship-
building & 
Networking 

A unique ability to establish and maintain robust connections with their 
followers and peers. By utilizing their network, they facilitate the 
exchange of diverse viewpoints and concepts, thereby nurturing 
collaboration and creativity. 

Bass & Riggio 
(2006) 

Conflict 
Management 

Cognizant of the fact that conflict can serve as a catalyst for innovation. 
They possess the necessary skills to manage conflict effectively, 
converting it into productive discussions and promoting positive change. 

Bass & Riggio 
(2006), Zuraik & 
Kelly (2019) 

Moral & Ethical 
Leadership 

Setting a high standard for ethical behavior and integrity, inspiring 
followers to act with honesty and fairness. 

Bass & 
Steidlmeier 
(1999) 

Idealized 
Influence  

A unique ability to uplift the values, requirements, and goals of their 
followers, while also motivating them to pursue a greater vision and aim 
that surpasses their individual self-interest. 

Burns (1978) 

Change Agent Agents of change, championing new ideas, processes, and structures to 
improve the organization. 

Gibson et al. 
(2009); Lussier & 
Achua (2007) 

Communication 
Demonstrate exceptional proficiency in delivering clear, concise, and 
motivational messages that effectively communicate the organization’s 
vision, objectives, and tactics to its followers. 

Stone et al. 
(2003); Northouse 
(2010) 

Coaching & 
Mentoring 

Investing in the development of their followers, providing coaching and 
mentoring to help them reach their full potential. Anderson (1992) 

Source: Author’s own edition, based on the sources mentioned 

 

The concept of leadership has been conceptualized and explained through various theories, 

each with its unique approach to comprehending and explaining it. It is well known that 

leadership theories profoundly impact how leadership is understood and practiced. These 

frameworks provide a foundation for comprehending the qualities, behaviors, and practices 

that contribute to effective leadership. Consequently, the subsequent sub-chapters establish the 

knowledge base of relevant domains, including the intersections between leadership and 

management, the role of leaders, and specifically entrepreneurs in fostering innovation, and 

conclude with the primary tool of this study - the leadership attributes of entrepreneurs. 
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4.3 Leadership and Management 

The subtle distinctions between leadership and management are of paramount importance in 

fostering innovation and entrepreneurial success. Although often used interchangeably, it is 

crucial to understand that management focuses on the present and ensures the smooth operation 

of tasks, whereas leadership boldly envisions and charts the course for the future. 

Comprehending the interconnectedness of these two concepts is essential for navigating the 

ever-changing and unpredictable landscape of innovation and entrepreneurship. This sub-

chapter delves into the distinct contributions of leadership and management, exploring how 

they work together to fuel creative breakthroughs and overcome the challenges inherent in 

innovation-driven ventures. It is important to note that there are key differences between 

management and leadership, as defined by Kotter (1990), as shown in Table 13. For example, 

while a manager is responsible for planning and budgeting, a leader needs to establish a 

direction; while a manager should be responsible for organizing and staffing, a leader should 

align people for the appropriate direction. In addition, a leader is responsible for changes in the 

firm, with often dramatic consequences, while a manager is required to produce order and 

predictable actions (Northouse, 2010; Kotterman, 2006; Algahtani, 2014). This tension 

between leadership and management is also part of a wider academic debate.   

 

Table 13 - Differences between Management and Leadership 
Management Leadership 
Manage company complexity by planning and 
budgeting 

Leading an organization to a constructive change 
begins by adding a direction  

Management develops the capacity to achieve its 
plan by organizing and aligning The equivalent leadership activity is aligning people 

Management ensures plan accomplishment by 
controlling and problem-solving 

For leadership, achieving a vision requires 
motivating and inspiring  

 Source: Author’s own edition, based on Kotter (1990). 

Leadership and management have some important shared elements. Both call for a clear vision, 

effective communication, and the ability to inspire and guide others. While leaders often handle 

teams and projects, managers tend to focus on fostering a positive work environment. This 

confluence creates a synergistic impact, as strong leadership promotes innovation while 

effective management ensures its successful execution. However, when it comes to innovation, 

leadership takes on greater significance. While management ensures routine operations 

proceed smoothly, innovation demands venturing into uncharted territory, taking risks, and 

questioning conventional wisdom. This necessitates the visionary courage and persuasive 

influence that true leadership embodies. Leaders at the forefront set the direction, encourage 

experimentation, and motivate teams to push the envelope. Their capacity to articulate a 
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captivating vision and unify others around it has become the driving force behind 

groundbreaking ideas and successful innovation journeys. 

While trying to integrate the aspects of leadership and management, one of the dominant 

questions is why do some firms persistently outperform others? The pathway for answering 

this question is through examining the managers or the leaders of the firm. A general manager 

is a manager who oversees multiple functional managers within a firm. Typically, general 

managers have full profit and loss responsibility in a firm, so they are in a key position to 

influence the success of the firm (Kotter, 1990; Algahtani, 2014; Kotterman, 2006). It is natural 

to conclude that firms with “high quality” general managers will usually outperform those with 

“low quality” general managers given the impact that general managers can have on a firm’s 

strategy (Barney & Arikan, 2005).  

 

Two main theories, the Resource-Based View (RBV) and the Dynamic Capabilities theory 

(Teece et al., 1997; Helfat et al., 2007; Helfat et al., 2009), attempt to explain the relationship 

between the quality of manager, the performance of the firm, and the implementation of 

innovation. On one hand, according to the RBV theory, if a firm’s unique resources and 

capabilities are valuable, rare, inimitable, and non-substitutable, they can obtain a competitive 

advantage (Barney & Arikan, 2005; Teece et al., 1997; Helfat et al., 2007). On the other hand, 

in dynamic capabilities theory, firms can reconfigure their resources and capabilities to respond 

to changing environments (Teece et al., 1997; Helfat et al., 2007). These capabilities allow 

firms to adjust and innovate as they are considered crucial for the competitive advantage of a 

firm in an ever-changing business landscape, and specifically after the FIR (Northouse, 2010; 

Aghimien; 2021). For the purpose of this dissertation, the focus has been placed on the 

Dynamic Capabilities theory to explain leadership, management, and innovation in firms. 

 

Dynamic Capabilities Theory posits that successful organizations must adapt and reconfigure 

their internal and external resources and competencies to match the demands of a changing 

environment. This requires a strategic management vision, which enables managers to 

appropriately integrate and reconfigure internal and external resources (Teece et al., 1997). 

Teece identified three key capabilities that organizations must possess to stay competitive in 

an ever-changing world. First, Sensing Capabilities involve the ability to identify, scan, and 

interpret relevant changes in technology, customers, and competitors. Second, Seizing 

Capabilities involve the development and execution of new business models, resource 
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configurations, and strategies to leverage identified opportunities. Third, Transforming 

Capabilities involve the continuous reinvention, renewal, or reconfiguration of the 

organization’s assets and processes to remain aligned with a dynamic environment (Teece et 

al., 1997). 

 

To advance an entrepreneurial venture, managers must take initiative in driving innovation (for 

example, implementing in-firms procedures, investing in R&D etc.) rather than relying solely 

on market forces to develop and introduce new ideas and products. By actively engaging in the 

innovation process, managers can mitigate risks, allocate resources efficiently, and align 

innovation with the company’s overall strategy. This proactive approach enables managers to 

position the firm ahead of competitors and ultimately achieve its long-term objectives. In 

uncertain and dynamic environments, dynamic capabilities enable firms to create new streams 

of service revenue and manage capabilities such as quality, efficiency, speed, and flexibility 

for the benefit of the firm and its stakeholders (Teece et al., 1997; Zott, 2003).  

 

The drivers in implementing the dynamic capabilities needed within organizations and firms 

are the managers. Specifically, managers aim to guide organizations in utilizing resources to 

seize new opportunities and create and capture value, especially when timing is crucial (Teece 

et al., 1997). They do so by fulfilling various roles within an organization, such as: (1) 

operational roles, including planning, budgeting, and controlling the operation; (2) 

entrepreneurial roles, including adapting the organization to a new environment, investing in 

R&D, developing new business models, and creating a competitive advantage; and (3) 

leadership roles, which include motivating people and promoting the unity of purpose within 

the organization (Teece et al., 1997). While the first role of managers is quite apparent and can 

be taught and trained, the other two roles, entrepreneurial and leadership, are challenging to 

develop in an organization, so there is a need to choose the right managers with these 

capabilities. As such, the dynamic capabilities framework fills the gap between entrepreneurial 

managers and organizations in academic knowledge (Bass & Riggio, 2006; Teece et al., 1997) 

and offers a valuable tool for bridging the gap between the academic understanding of 

innovation and the practical realities faced by entrepreneurial managers and organizations.  

 

To effectively promote innovation and entrepreneurship within an organization, it is essential 

to identify a transformational leader with dynamic capabilities and a supportive organizational 

environment that fosters innovation. According to the FIR, the synergy between 
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transformational leadership and an innovation-supportive organizational environment is 

critical for nurturing entrepreneurial endeavors. Transformational leaders, who possess a 

visionary perspective, inspirational abilities, and intellectual stimulation, act as catalysts for 

change (Bass & Riggio, 2006). These leaders are capable of identifying and seizing 

opportunities, thanks to their dynamic capabilities (Teece et al., 1997). They communicate a 

compelling vision, inspire shared purpose, and empower employees to transcend limitations 

and embrace a proactive approach to innovation (Teece et al., 1997; Churchill, 1992). 

Additionally, tension and conflict often arise within the organization during periods of change, 

while implementing innovation initiatives, making it crucial for transformational leaders to 

manage these situations (Amin & Cohendet, 2012). 

 

A culture that values experimentation, risk-taking, and collaboration (Deal & Kennedy, 2000) 

is essential for nurturing an entrepreneurial spirit. Resource allocation, flexible structures 

(Galbraith, 2014), and collaborative mechanisms (Bass & Riggion, 2006) facilitate the ideation 

and implementation of novel solutions. Open communication channels (Stone et al., 2003) and 

a commitment to continuous learning enable the organization to adapt and thrive amid 

technological disruptions (Amin & Cohendet, 2012; Anderson, 1992). Thus, the interplay 

between transformational leadership and an innovation-supportive organizational environment 

creates a conducive environment for cultivating and sustaining entrepreneurial activities in the 

rapidly evolving landscape of the FIR. 

 
4.4 Entrepreneurial Leadership  

As this research focuses on leaders as the sample for further investigation, it is imperative to 

delve deeper into the two classifications - leaders and entrepreneurs. The relationship between 

these two roles is complex, with intertwined threads and distinct differences. While often used 

interchangeably, they represent separate yet interconnected roles within the realm of business 

and innovation. Entrepreneurs are visionaries and innovators driven by a passion to create new 

ideas and ventures. They are risk-takers who are unafraid to venture into uncharted territory 

and challenge the status quo. On the other hand, leaders excel at inspiring and motivating 

others, fostering collaboration, and driving teams toward shared goals. They are strategists and 

decision-makers who possess the ability to navigate uncertainty and navigate complex 

situations. Despite these differences, leadership and entrepreneurship are inextricably linked. 

Leaders play a critical role in supporting and nurturing entrepreneurial ventures. The 

relationship between leaders and entrepreneurs is dynamic and multifaceted. While they 

represent distinct roles, their paths are intertwined, with each contributing to the success of the 
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other. Effective leadership fosters an environment that nurtures entrepreneurial spirit, while 

entrepreneurial skills are invaluable assets for leaders seeking to navigate the complexities of 

today’s world. Recognizing the shared skills and perspectives between these roles can be 

instrumental in building successful ventures and leading positive change. Based on this, 

leadership attributes that link to entrepreneurship can also be linked to firm leaders. 

 

As such, this research focuses on the entrepreneurial leadership attributes as the primary 

determinant of the impact of the FIR on innovation, specifically within the context of the firm’s 

leader. The following sub-chapter provides the essential knowledge required to carry out this 

examination. 

 

Entrepreneurial leadership refers to a leadership style wherein the leader is consistently 

unruffled, self-aware enough to understand from whom high mental acumen is required, has 

control over their senses, remains on the righteous path, performs duties, and remains calm and 

composed in successes and failures (Greenberg et al., 2013). Entrepreneurship is a universal 

construct (Morris, 1998) that can occur in any location, such as an existing or new organization, 

or any sector, such as private, public, or community (Kearney et al., 2008). The research base 

on entrepreneurial leadership has grown significantly since the early 1990s, as it has become 

apparent that previous studies conducted on larger, more established organizations could not 

simply be transposed into the emerging venture and small business context. (Leitch & Volery, 

2017; Leitch et al., 2013; Cogliser & Brigham, 2004). On closer inspection, entrepreneurs are 

leaders par excellence who identify opportunities and marshal resources from various 

stakeholders to exploit these opportunities and create value. To this end, they create visionary 

scenarios that are necessary for selecting and mobilizing a supporting cast of group members 

who enact the vision to achieve value creation (Gupta et al., 2004; Anderson & Gaddefors, 

2016). 

 

The economic foundations of entrepreneurship provide the theoretical framework for much of 

the intrapreneurship literature, including the constructs of intrapreneurial behavior and 

intrapreneurial orientation. The role of entrepreneurial leadership has been proposed to be a 

key element in which entrepreneurs can maintain their competitiveness when faced with 

dynamic and changing environments (Fernald et al., 2005). Evidence has suggested that 

entrepreneurial leadership is positively related to business performance by emphasizing 

customer and competitor orientation and highlighting innovation and development (Van Zyl & 
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Mathur-Helm, 2007).  Entrepreneurial leadership has emerged as something distinctive that 

considers the specificities of leadership in small, rather than large, corporations, and the high-

velocity environment of competition and change within which all organizations find 

themselves (Harrison et al., 2016; Arshi & Viswanath,2013). 

 

Corporate entrepreneurship is the dominant term used to describe entrepreneurial efforts 

within established private sector organizations (Sharma & Chrisman, 1999). Specifically, it 

encompasses the attitudes and behaviors manifested within an organization, which are then 

intentionally used to foster an entrepreneurial mindset among its employees (Amo, 2010; 

Kuratko et al., 2004).  

 

Analogous to the changes and evolution of innovation theory discussed in the preceding 

chapter, significant transformations have occurred in the concept of entrepreneurship, which is 

crucial to examine as a foundational knowledge base for the subsequent analysis phase. The 

academic domain of entrepreneurship has witnessed various schools of thought over time, each 

emphasizing a different aspect that fosters successful entrepreneurial ventures. Beginning with 

Schumpeter’s (1911) influential work, the notion of entrepreneurs as innovators gained 

widespread acceptance. These entrepreneurs disrupt markets through groundbreaking products 

and services, initiating a continuous cycle of ‘creative destruction.’ As a pioneer in the 

innovation scientific domain, Schumpeter highlighted that entrepreneurs are the driving force 

behind economic growth and innovation. They disrupt existing markets and industries by 

introducing new products, services, or business models. As mentioned in the previous chapter, 

constant innovation is crucial for long-term entrepreneurial success. On the other hand, Knight 

(1921) emphasized the critical role of risk assessment and management in an inherently 

uncertain entrepreneurial environment. Concurrently, the Austrian school concentrated on the 

entrepreneur’s exceptional ability to identify and capitalize on overlooked opportunities within 

existing markets. In contrast, the Psychological Characteristics School investigated the 

personality traits frequently associated with entrepreneurial success, such as passion, drive, and 

calculated risk-taking. More recently, Shane and Venkataraman (2000) shifted the focus to the 

process paradigm, outlining entrepreneurship as a dynamic process centered around the 

discovery, assessment, and ultimate exploitation of new venture opportunities (Taylor, 2018). 

Table 14 provides a chronological summary of the major contributions to the corporate 

entrepreneurship literature relevant to this study. 
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Table 14 - Historical Perspectives of Entrepreneurship Definitions 
Theme Year Author Definition / Contribution  

The German School 1911 Schumpeter  
Innovation as a dimension of entrepreneurship - 
characterizing the entrepreneur as an innovator and 
exploiter 

The Chicago School 1921 Knight 
Uncertainty and risk as a dimension of entrepreneurship - 
characterizing the entrepreneur as an uncertainty-bearer, 
valuating and exercising judgment 

The Austrian School 1979 Kirzner 
Discovery of new opportunities as a dimension of the 
entrepreneur - characterizing the entrepreneur as an alert 
discoverer 

The Psychological 
Characteristics 
School 

1980 Lachman 

Entrepreneurs have unique values, attitudes, and needs, 
which drive them. 
Focus on what individuals do to enable organizations to 
come into existence 

The Process School 2000 Shane & 
Venkataraman  

The process of discovery, evaluation, and exploitation of 
opportunities 

 Source: Author’s own edition based on Taylor (2018). 

 

4.5 Emergence of Digital Leadership Model  

The FIR has a significant impact on society and technology, profoundly reshaping the 

landscape of leadership and entrepreneurship. As artificial intelligence, big data analytics, and 

the Internet of Things (IoT) have become increasingly prevalent in business, leaders and 

entrepreneurs must adapt to remain competitive (Mihardjo et al., 2019; Yücebalkan, 2018).  

 

This transformation has led to new leadership paradigms, such as e-leadership and digital 

leadership, and has underscored the critical need for expertise in digital transformation. While 

both e-leadership and digital leadership are often used interchangeably, there are subtle 

differences between them. E-leadership is focused on how technology facilitates traditional 

leadership functions such as communication, collaboration, and decision-making. On the other 

hand, digital leadership takes a broader approach, encompassing leadership strategies that are 

fundamentally shaped by, and responsive to, the disruptive nature of the digital age. Digital 

leaders focus on transforming business models, fostering innovation, and cultivating agility to 

navigate rapid technological changes. In essence, e-leadership enables leadership in a digital 

world, while digital leadership prepares leaders to thrive within it (Manyika & Chuo, 2014; 

Mihardjo et al., 2019). 

 

Digital leadership is particularly essential in the context of the FIR.  Not merely about the use 

of technology, digital leadership requires a fundamental mindset shift. According to Gartner 

Research (2018), the standard definition of this term is to adopt the corporate leadership 

approach that is preferred for leading in the digital age. Digital leadership involves the use of 

strategies to positively influence digital transformation processes and the social influence 
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mediated by technology to bring about changes in attitudes, feelings, thinking, behavior, or 

performance in individuals, groups, and organizations (Sow and Aborbie, 2018; Avolio et al., 

2000; Avolio & Kahai, 2003; Yücebalkan, 2018). Adapting to rapid technological 

advancements is crucial for digital leaders in the FIR era, as failure to do so can be detrimental 

for companies (Syam & Sharma, 2018; Berman, 2012; Jovane et al., 2008). Digital leadership 

within organizations plays a crucial role in creating an environment where entrepreneurs have 

access to a wider talent pool and can work together seamlessly, despite being geographically 

distant. The use of digital tools facilitates virtual brainstorming sessions, shared project 

workspaces, and real-time feedback (Yücebalkan, 2018). Digital leadership encourages the 

collection and analysis of data, which provides entrepreneurs with valuable insights into 

customer behavior, market trends, and competitor strategies. This fosters strategic innovation 

and helps entrepreneurs validate their business ideas. Furthermore, organizations with strong 

digital leadership often have a more adaptable culture, allowing entrepreneurs to rapidly 

prototype, test, and iterate their products or services. This increases their chances of success in 

a fast-paced environment (Danoesastro et al., 2018; Florek-Paszkowska et al., 2021, Sow & 

Abrobie, 2018).  

 

E-leadership refers to the capacity to effectively lead and influence others within digital 

environments, where interactions and work processes are primarily facilitated by technology. 

This leadership style is closely tied to the advancements in technology, particularly in the FIR, 

and the rise of remote and dispersed workforces. With the increasing adoption of automation 

and advanced technologies by organizations, e-leadership is expected to become the 

predominant leadership model. It is crucial for leaders to invest in developing their e-leadership 

skills and creating a digitally enabled workplace that is prepared for the future of work (Avolio 

& Kahai, 2003; Avolio et al., 2001). 

 

Entrepreneurs serve as pioneers of digital leadership by initially challenging conventional 

wisdom. Successful entrepreneurs frequently employ digital leadership techniques, utilizing 

digital channels for marketing, sales, and customer interaction, thereby driving larger, more 

established companies to innovate and adapt (Sow & Aborbie, 2018). Entrepreneurs ought to 

embrace technology as they are often early adopters of new technologies and strive to optimize 

processes and enhance customer experiences through experimentation. This approach can 

serve as an inspiration to larger organizations. Furthermore, entrepreneurs can actively promote 

digital solutions as customers and partners of other businesses, influencing the development of 
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digital platforms and services that can benefit the wider business community  (Florek-

Paszkowska et al., 2021; Sow & Abrobie, 2018). 

 

4.6 Leadership attributes of the entrepreneur (or entrepreneurial attributes)  

Leadership attributes refer to the collection of traits, characteristics, skills, and competencies 

that are deemed essential for effective leadership (Bryman et al., 2011). Similarly, 

entrepreneurial attributes refer to the personal characteristics, behaviors, and skills necessary 

for an individual to achieve innovation and gain a competitive advantage over their competitors 

(Ensley et al., 2006; Fernald et al., 2005). Before proceeding, it is important to define the term 

of ‘attributes’ as they relate to leadership attributes. Leadership attributes are defined as the 

personal qualities, characteristics, and skills that distinguish leaders from non-leaders and 

cause others to perceive a person as a leader, thereby enhancing their leadership performance 

(Northouse, 2010; Antonakis & Day, 2018). The term “attributes” is also known as 

“competencies,” which are often viewed as a “fuzzy concept” that can vary depending on the 

context in which they are applied (Le Deist & Winterton, 2005). In the entrepreneurial context, 

these attributes can be categorized into cognitive, functional, and social competencies 

(Cheetham & Chivers, 1996; Le Deist & Winterton, 2005), those specific attributes elaborate 

later in this chapter. 

 

Entrepreneurial traits are crucial in determining the long-term success of a business. These 

traits have a direct impact on the success of a new venture and are one of the most important 

factors to consider. The significance of these leadership attributes lies in their ability to drive 

organizational success. Leaders who possess these qualities are more likely to inspire and 

motivate their teams, navigate complex challenges, and achieve their goals. Consequently, 

several scholars claim that specific attributes are more likely to lead to successful 

entrepreneurship than others (Ensley et al., 2006; McClelland, 1961; Brockhaus, 1980; Carland 

et al., 1984). An analysis of those attributes within a firm’s leadership team can be used to 

measure their potential to lead their firms in a fast-paced and rapidly changing business 

environment. There is a distinction, as discussed, between leadership and entrepreneurship and, 

as a consequence, their attributes. Several researchers focus on leadership attributes as a broad 

concept (Fernald et al., 2005) and emphasize universal attributes such as charisma, 

communication, and motivation, which relate to leaders as a whole.  

 



 

 73 

Some of those attributes can be linked to the types of leaders, such as transformational or 

transactional leaders, as well as to the relevant leadership theory (Ensley et al., 2006). Another 

focal point is the entrepreneurial leadership attributes, or entrepreneur attributes, which 

combine the leader and the entrepreneur together as the leader of the firm and the one 

responsible for the competitive approach (Gupta et al., 2004).  

 

This research ventures into the specific attributes of entrepreneurial leadership. This focus is 

rooted in the understanding that entrepreneurs, who wield authority as the leaders of their firms, 

bear the responsibility for driving innovation and maintaining a competitive edge. While they 

indisputably exhibit leadership qualities, they also grapple with challenges that extend beyond 

the purview of conventional organizational issues (Fernald et al., 2005). These challenges 

typically pertain to conceptualizing and resolving problems in uncharted territory. Hence, our 

research methodology involves scrutinizing the historical development of entrepreneurial 

leadership attributes. By focusing on leaders predominantly, yet through the prism of 

entrepreneurship and its inherent association with innovation, we cultivate a nuanced 

comprehension of how these individuals have catalyzed progress throughout the ages. This 

approach is corroborated by existing literature, which accords the entrepreneur the paramount 

position as the architect of innovation within their firms. By scrutinizing their exceptional 

leadership attributes, we aim to elucidate the pivotal factors that facilitate successful innovation 

and sustained competitive advantage. Therefore, the primary means to assess the leader’s 

disposition is by examining the attributes that are synonymous with entrepreneurial leadership. 

Table 15 comprises a comprehensive listing of entrepreneurial leadership attributes that have 

been deployed in our research endeavors. Furthermore, it serves to establish a nexus between 

the leadership attributes and the firm’s leader, insofar as their capacity to propagate innovation 

is concerned. 

 

Table 15 - Entrepreneurial Leadership Attributes 
  Authors Attribute 

Agbim et al. (2013) 

Strategic factors - vision, predicting future problems, holistic view, flexibility, 
opportunism, risk taking, exploring environmental changes, ability to illustrate 
future events, economic intuition, ability to deal with unforeseen 
circumstances. Communicative factors - persuasion, empathy, avoiding 
destructive conflict, active listener, controlling feelings, inspiring confidence, 
participation, recognizing other’s emotions. Personal factors - emotional 
stability, creativity, hyperactivity, open minded, modesty, courage, candor, 
discipline, planning. Motivational factors namely, self-confidence, motivation, 
understanding the needs of their followers, making constant progress, 
transfer of positive feelings. 

Bagheri & Pihie (2009); 
Bagheri et al. (2013) 

Creativity, risk-taking and innovativeness, Ability to communicate, influence, 
motivation, self-confidence 
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  Authors Attribute 

Ballein (1998) 

Vision, integrity, strategic thinking, decisiveness, risk-taking, innovativeness, 
persistence, team playing, confidence, able to cope with change. Skills 
such as communication, financial, 
leadership and coalition building were also identified. 

Carpenter (2012) 

Takes calculated risk, encourages innovativeness, seizes opportunities, is 
strategically oriented, ability to allocate resources effectively, ability to 
motivate others, ethical practice, foresight/intuition, questions assumptions, 
ability to locate resources, path-clearing ability, confidence building approach, 
decisive, positive mindset, intellectually stimulated, patient, pattern 
recognition, shoulders the burden of responsibility, social influence, carries out 
new combinations, control of resources, creativity, team builder, ability to 
execute, bargainer, perseverance and understands how technology is used. 

Chen (2007) Risk-taking, proactiveness and innovation 
Choi (2009)  
Ruvio et al. (2010) Vision 

Cogliser & Brigham (2004) Vision, influence, motivation, planning 

Currie et al. (2008) 
a good understanding of the impact of multiple stakeholders and knowing how 
to manage them, knowledge of the political 
landscape and being able to identify and exploit opportunities 

Darling et al. (2007) Darling 
& Beebe (2007) 

Attention through vision, meaning through communication, trust 
through positioning and confidence through respect. 
Effective communication. 

D’intino et al. (2008) Technological vision, radical innovation, courageous decision 
making and rational `bet-the company` risk taking 

Fernald et al. (2005) the ability to motivate, achievement orientation, creativity, 
flexibility, patience, persistence, risk taking and vision 

Freeman & Siegfriedv (2015) Strategic thinking, coaching and self-evaluation 

Gupta et al. (2004) 

Performance oriented, ambitious, informed, extra insight, visionary, foresight, 
confidence builder, diplomatic, effective bargainer, convincing, encouraging, 
inspirational, enthusiastic, team builder, improvement-oriented, integrator, 
intellectual stimulating, positive and decisive. 

Hansson & Monsted (2008) 
Charisma, networking, the capability to use contacts externally to disseminate 
research, capacity to negotiate and develop openings 
creatively as well as create an environment of self-confidence 

Harrison et al. (2016) Vision, risk-taking and opportunity recognition and exploitation. 

Hunter & Lean (2014) 

Ambition, performance-oriented, hard work, inspiring, visionary, enthusiastic, 
extra insight, intuitive, knowledgeable, intellectually stimulating, decisive, 
confidence-builder, support creativity, motivational/encouraging, foresight, 
team- builder, integrator, reward/effective negotiator and commitment 

Kuratko & Hornsby (1999) Vision, innovation, developing venture teams and an entrepreneurial climate 

Lippitt (1987) Risk-taking, divergent thinking, sharp focus, personal responsibility, economic 
orientation and learning from experience 

Nicholson (1998) Tough-minded, assertive, unattached by social distractions and 
not diverted by curiosity 

Renko et al. (2015) Idea generation, risk-taking, creativity, passion, vision, innovativeness, and 
challenges the status quo. 

Siddiqui (2007) 

Thoughtful about associates, ability to motivate, trust, action-oriented 
intelligence, capacity to set priorities, physical vitality and stamina, self-belief, 
need to achieve, flexibility and adaptability, courage, ability to take risks, 
enthusiasm and innovation 

Strubler & Redekop 
(2010) Innovation, hard work, a sense of fun and team spirit 

Surie & Ashley (2008)  
Van Zyl & Mathur- Helm 
(2007) 

Ethics 

Van Assche (2005) Skillful setting of agenda, popularization of issues, adeptness in devising 
innovative policies and making deals that enhance support 

 

Source: Adapted from Harrison et al. (2019, p. 44-46) 
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In the realm of entrepreneurial ventures, no single leadership theory can perfectly capture the 

unique demands and complexities. Nevertheless, established theories of leadership, such as 

transformational and transactional leadership, provide useful frameworks for comprehending 

the methods by which leaders motivate, inspire, and direct their teams. However, the 

unpredictable and ever-changing nature of entrepreneurship calls for additional qualities that 

transcend these theories. While certain leadership attributes may exhibit connections with 

specific theories, the relationship is not always direct. A comprehensive linking table between 

leadership attributes and theories falls beyond the scope of this research, but some attributes 

may align with particular theories. For instance, the Full Range Leadership Theory, which 

emphasizes a leader’s ability to utilize available resources to achieve competitive advantage, 

is linked to attributes such as vision, strategic thinking, resourcefulness, adaptability, and risk 

tolerance (Bass & Avolio, 2009). On the other hand, the Great Man Theory, which is a classic 

theory that posits that leaders are born with innate traits such as intelligence, charisma, and 

decisiveness, is an older theory (Galton, 1869). Another example is Mission Command 

Leadership, which is a military-based theory that emphasizes clear communication of goals, 

decentralized decision-making, and mutual trust between leaders and followers (Hackman & 

Wageman, 2005). Lastly, Digital Leadership, which is a more recent theory that is connected 

to the current FIR, encompasses traits such as ability for innovation, digital skills, strong 

networks, collaboration, participatory engagement and vision, curiosity, risk-taking, adapting 

to changing environments, and teamwork efficiency (Utomo & Darma, 2020; Avny, 2021; 

Swiercz & Lydon, 2002). Those attributes connect to current corporate leaders’ duties–to 

carefully assess how to harness emergent digital imperatives, to apply new ways of 

collaboratively working, to deliver new levels of personalized customer srvice, and to 

incorporate new digital technologies and platforms (emerging technologies) for digital 

transformation (Danoesastro et al., 2018).  

The entrepreneurial leadership attributes constitute a comprehensive framework for integrating 

and synthesizing diverse leadership theories that span various historical periods. Adopting a 

holistic perspective on leadership shaped by entrepreneurial leadership attributes enables us to 

grapple with the intricacies of effective leadership and cultivate leaders adept at navigating the 

ever-evolving landscape more effectively. These attributes prove to be a useful analytical tool 

for examining the transformations in the realms of leadership and entrepreneurship throughout 

history. 
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PART 2 - EMPIRICAL FINDINGS AND INTERPRETATIONS 
 

The second part of this dissertation undertakes an empirical investigation to address the 

research questions and contribute novel insights to the field. This section is comprised of four 

chapters, each fulfilling a critical function in the research process. It signifies a significant 

transition from analyzing extant knowledge, as established in the first part of the dissertation, 

to generating new understanding through empirical inquiry. 

 

Chapter 5 examines the research framework, establishing the methodological foundation for 

the study. It meticulously delineates the research problem, questions, assumptions, and the 

selected methodology, providing a comprehensive framework for the investigation. Chapter 6 

presents the research findings, drawing upon data collected through various methods, including 

Natural Language Processing (NLP) and qualitative analysis. These findings are subsequently 

analyzed and interpreted in Chapter 7, discussing their implications in relation to the research 

questions. Finally, Chapter 8 concludes the dissertation by synthesizing the key findings, 

presenting the thesis statement, and proposing practical recommendations and potential 

avenues for future research. Through systematic investigation of the research questions via 

empirical analysis, this second part aims to contribute to a more comprehensive understanding 

of the impact of the Fourth Industrial Revolution on entrepreneurial leadership attributes and 

the innovation paradigm. 

 
CHAPTER 5 –RESEARCH GAP AND RESEARCH METHODOLOGY 

 

This chapter consolidates and expands upon the identified knowledge gap discovered through 

a meticulous analysis of the existing literature, as discusses in the preceding chapters, as well 

the methodology of this dissertation. Thus, this chapter introduces the selected research 

paradigm, research design, research method, and research questions.  

 

This research aims to investigate the changes in innovation phenomena, and more precisely, 

the leadership phenomena related to innovation, due to the transformations in the world as part 

of the Fourth Industrial Revolution (FIR). The interrelationships, as discussed in the preface to 

Part 1, were delineated as a framework for the literature review (as illustrated in Figure 2). In 

this context, however, they have been examined as a foundation for subsequent stages, for 

identifying the research gap, and for developing the research methodology. The first 
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interrelation to examine is between leadership theory and the Fourth Industrial Revolution, as 

shown in Table 16. The updated leadership model is digital leadership or e-leadership, a term 

derived from the FIR or the digital revolution. The term digital leadership is relatively new and 

combines both leadership skills and digital capabilities to optimize the benefits of the current 

FIR and its technologies that boost firms’ business performance (Manyika & Chuo, 2014; 

Mihardjo et al., 2019).  

 

Table 16 – Integrative Summary of historical view toward Leadership and Technology  

Years 1860-1900 1900-1960 1960-2000 2000-Present  
Industrial 
Revolution  1st -> 2nd transition  2nd revolution 3rd revolution  4th revolution 

Leading 
theories 

Trait theory 
“Great man” 

Situational - 
Contingency theory Transformational theory Full-range 

leadership theory 

Main 
Paradigm 

Focus on the 
personality of the 
leader.  
The leader should 
have certain 
leadership attributes.  

No single 
leadership style is 
universally 
effective 

Leaders inspire and 
motivate followers to not 
only achieve their goals, 
but their full potential and 
become more effective 
leaders themselves. 

Leaders use a 
variety of 
different 
leadership styles 
depending on the 
specific situation 
and needs of their 
followers. 

Link to the 
Technology 
and 
Innovation 
world 

Mixed view on 
technology – 
understanding the 
potential and fear  

Technology is 
considered a key-
factor in achieving 
success and 
prosperity  

The pace of technology 
change grows, and leaders 
adapted methods to 
promote innovation and 
advance technology  

E-leadership as a 
framework of 
leaders in the 
digital eco-system 

What is the 
role of the 
leader to 
promote 
innovation  

Drive changes, 
convince the need to 
foster innovation, 
embrace the 
creativity and 
changes 

Implementing 
innovation ideas, 
structured method 
for mange 
innovation, adapt 
structured process  

Collaboration with 
innovation systems, 
implementing firm’s 
internal and external 
innovation initiatives,  

Close working 
with the eco-
systems, leading 
the share of ideas, 
challenges, and 
solutions.  

Source: Author’s own edition. 

A second interrelation exists between the innovation theories developed during the industrial 

revolution and the evolution of these theories over time in response to the changing global 

technological landscape. Innovation is the process of introducing new elements or making 

changes to existing ones. In the workplace, leaders play a crucial role in promoting innovation, 

especially in reacting to competitive markets, developing new products, adapting to 

technological advancements, and encouraging employees to enhance their skills and 

commitment to the organization (Daemmrich, 2017; Cohendet et al., 2017). Simply put, leaders 

must stay ahead of the curve by either introducing new processes or revitalizing existing ones 

to ensure their organizations remain at the forefront of their industries. In a highly dynamic and 

competitive business environment, leaders play a critical role in the survival, success, and 

growth of their business by directing the innovation process. An entrepreneurial leader can 
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effectively facilitate members in generating and realizing new ideas, thereby improving the 

impact of other leadership styles on the innovation process of their business (Renko et al., 2015; 

Arshi & Viswanath, 2013). Research on 350 workers in technology firms confirms the direct 

influence and relationship between entrepreneurial leadership and innovative work behavior 

(Makhdoom & Asim, 2020. 

Another interlink exists between leadership and innovation, as studies suggest that strength, 

openness, and supportiveness between different employee levels are necessary for a creative 

environment. Effective leadership is essential for fostering innovation, as numerous studies 

have shown. To encourage creativity, leaders must create an environment where employees 

feel comfortable taking risks and challenging conventional thinking. Studies by Avolio et al. 

(1999) and Drucker (1998a) have found that transformational leadership and the creation of an 

entrepreneurial organization, respectively, are positively correlated with innovation in both the 

public and private sectors. Additionally, Chesbrough (2003) emphasized the importance of 

leaders adopting an open innovation approach involving collaboration with external partners 

to access new ideas and technologies. Table 17 associates the primary innovation paradigms 

and theories with the corresponding industrial revolution and provides examples of product 

innovation resulting from the industrial revolutions. 
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Table 17 - Innovation Model During the Time 

 

Industrial 
Revolution Years Transition 

Period 
Main Technical 
Achievement 

Main Emerged 
Industries 

Product Innovation Concept 
Leadership  
Theories Production 

Control 
Machinery  
Type 

Scale of 
Production  

First  1760-1900 1860-1900 Coal Textile 
Steel Mechanization  Fixed-Purpose 

Machines 
Factory based 
Production  Great man Theory 

Second 1900-1960 1940-1960 Oil 
Electricity 

Auto 
Machinery 
Metallurgy 

Standardization  Heavy-Duty 
Construction  

Mass Production 
Systems 

Charismatics  
Leadership traits 

Third 1960-2000 1980-2000 

Transistor  
Internet (WWW) 
Nuclear Energy 
Miniaturization of 
Electronics 

IT 
Telecommunicati
on  
Chemistry 
Biotechnology  

Automation Programmability  Digitalization  Full Range Theory 

Fourth  2000- 2000-2010 

Green Energies 
AI & ML 
Cyber-Physical Link 
3D printing 

High-Tech 
Industries 
Blockchain 
Cybersecurity  
Greentech 
VR & AR  

Autonomy & AI Adaptability On-Demand 

Dynamic 
Capabilities 
Followership 
E-Leadership 

          Source: Author’s own edition, based on Van der Kooij (2018), Daemmrich (2017), Greenacre et al. (2012), and Schwab (2017). 
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5.1 Identified Research Gaps and Research Design 

The existing body of research on innovation primarily focuses on knowledge and findings that 

are up to a decade old, overlooking significant shifts in the innovation landscape that have 

occurred since then. These changes encompass the accelerated pace of innovation, its profound 

impact on companies, the diverse target audiences engaged in innovation, improved global 

communication capabilities, and more. While innovation has been studied extensively in the 

past, the dramatic changes in technological advancement, particularly due to the FIR, 

necessitate a fresh examination of the dimensions and attributes of innovation (Daemmrich, 

2017). 

One key research gap lies in the insufficient exploration of the connection between the FIR and 

innovation. Specifically, there is a lack of research and empirical knowledge on how the FIR 

influences the pace and speed of innovation development. This gap is particularly significant 

given the profound impact of the FIR on our daily lives, as evidenced by the proliferation of 

technologies for example smartphones and semi-automatic vehicles. 

Additionally, existing innovation frameworks may not adequately address the challenges and 

opportunities presented by the current high-paced technological world. Further research is 

needed to determine which innovation attributes remain relevant in this era and how the 

leadership attributes of entrepreneurs can be adapted to foster innovation in the face of rapid 

technological change. This could involve a re-evaluation of traditional innovation management 

frameworks and the development of new approaches that align better with the realities of the 

FIR. Ultimately, there is need for a comprehensive study is required to understand how 

entrepreneurs, as innovation leaders within firms, should adapt and evolve to successfully 

navigate the complexities of the current innovation landscape. 

Thus, this research intends to put forth a revised framework for fostering innovation 

accelerators in light of the present advancements in technology, as part of the FIR. Specifically, 

the framework involves the intersection of philosophy, research designs, and specific methods, 

as illustrated in Figure 8. 
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Figure 8 - Research Design Overview 

 
 Source: Author’s own edition based on Creswell and Creswell (2018, p. 43). 

 

5.2 The Research Approaches  

In this dissertation, the research paradigm is constructivism, which is based on the 

philosophical beliefs of the Ancient Greeks, such as Socrates. This framework emphasizes the 

theory-dependent nature of research and the researcher’s role in creating knowledge. The focus 

is on understanding phenomena through subjective interpretation and relying on qualitative 

research methods to generate or inductively develop a theory. The study aims to understand 

participants’ views of the situation and the specific contexts in which they live and work to 

make sense of their perceptions of the world (Lincoln et al., 2011; Nelson, 1994). 

 

The next step in compiling the research methodology is to choose the research design. Research 

designs are the types of queries within qualitative, quantitative, and mixed method approaches 

that provide specific direction for the procedures in a research study. Research designs are also 

called strategies of inquiry, and they are considered the basis for the whole research (Denzin 

& Lincoln, 2011). There are several definitions for the differentiation between qualitative and 

quantitative research approaches if it is defined as the method of the research or the design of 

the research (O’Leary, 2004). Thus, the distinguishing of those term should be referred to 

several times during the research–first while choosing the research design and later when 

selecting the method of analyzing the data.  

 

This dissertation research design is based on mixed methods designs which reflect a 

combination of qualitative and quantitative research and data in a research design while 

integrating both methods’ preferences. Mixed methods research is the branch of multiple 

methods research that combines the use of quantitative and qualitative data collection 

Philosophical Worldview

Postpositivist
Constructivist
Transformative
Pragmatic

Designs

Quantitative (e.g. Experiments)
Qualitative (e.g. Ethnographic)
Mixed Methods (e.g.     

Explanatory Sequential)

Research Methods

Questions
Data Collection
Data Analysis
Interpretation 
Validation

Research Approaches

Qualitative
Quantitative
Mixed Methods
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techniques and analytical procedures. A mixed methods research design is capable of using a 

deductive, inductive, or abductive approach to develop a theory. Moreover, it can be used in a 

line, first to check the theoretical proposition and then to develop a deeper and much richer 

understanding of the theory. In this type of research, the theory serves to focus the research by 

limiting its scope (Tashakkori & Teddlie, 2010). Qualitative data tends to be open-ended 

without predetermined responses and quantitative data usually includes closed-ended 

responses such as those found in questionnaires or numerical data. 

 

The third major element in the framework is the specific research method. This involves the 

forms of data collection, analysis, and interpretation that researchers propose for their studies. 

There are two major approaches: quantitative and qualitative, quantitative research refers to the 

systematic empirical investigation of the quantitative properties of phenomena and their 

relationships and investigates the relationships between different factors on a detailed level. 

The qualitative method investigates the ‘why’ and ‘how’ of decision-making and seeks 

meaning behind the actions (Yin, 2009). When choosing between qualitative, quantitative, or 

mixed methods, various factors that influence the selection of an appropriate research 

approach, design, and method should be considered. These factors include the research 

problem, the researcher’s personal experiences, and the intended audience for the report 

(Creswell & Creswell, 2018). The research problem is a gap, concern, or issue that needs to be 

addressed in the literature, which could involve neglected topics, the need to give voice to 

marginalized participants, or other problems identified by the researcher. 

 

This chapter delineates the boundary between the comprehensive examination of current 

knowledge, elucidation of the identified research gap, and selection of an appropriate research 

method aligned with this gap and the established existing knowledge. The subsequent chapter 

initiates the analysis phase, encompassing the research problem definition, research 

assumptions, and detailed research methodology, including three distinct pathways described 

later, which aim to achieve the research objective. 
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CHAPTER 6 – RESEARCH FRAMEWORK 
 

The FIR has brought about a significant transformation in the realm of innovation, presenting 

entrepreneurs with unprecedented challenges and opportunities. As the pioneers of progress 

navigate this novel landscape, a critical question arises: how will they succeed in this 

transformed terrain? This chapter provides a detailed framework for the research, including the 

research problem, questions, and assumptions. A research framework is the foundational 

structure, approach, and theoretical basis guiding the research. It acts as a blueprint, outlining 

essential elements and their interrelationships to address the research question. This chapter 

addresses the research problem identified from the knowledge gap, formulates the research 

questions and hypothesis, and details the research pathway, including design and tools used. 

 

6.1 Research Problem and Research Questions 

The existing body of literature provides a starting point for understanding innovation; however, 

it fails to capture the significant shifts that have occurred in the past decade, such as faster 

innovation cycles, broader impacts on companies and audiences, and enhanced global 

communication. These findings suggest that innovation theory lags behind fields such as 

strategic management and economics, and there is a need for more research on how the FIR 

influences innovation pace and development. While the impact of the current technological era 

is evident in advancements such as smartphones and semi-autonomous vehicles, existing 

studies on innovation attributes have not kept pace with the rapid technological advancements. 

To address this gap, this research proposes a revised framework for fostering innovation 

accelerators in the current FIR era, drawing on philosophy, research designs, and specific 

methods. This framework aims to identify which traditional innovation attributes remain 

relevant and explore the relationship between entrepreneurial leadership and innovation in the 

current landscape. The research problem is to investigate how the current industrial revolution 

affects the innovation paradigm, specifically how it affects the entrepreneurs of today, in 

technology firms that are most affected by the FIR.  

 

In recent times, the proliferation of the FIR has significantly hastened the pace of technological 

advancement. Concurrently, the diminishing barriers to the implementation of innovative 

technology have rendered these phenomena as integral components of the FIR. The swift 

adoption rate of emerging technologies by the general public has been observed (Ritchie & 

Roser, 2017). Moreover, the capacity for independent learning has expanded, thanks to the 
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extensive internet knowledgebase, which has facilitated the development of unconventional 

innovations by individuals and groups that were previously uninvolved in the innovation 

process. This has enabled them to efficiently deploy and develop new products and 

technologies, surpassing the pace of the past (Roser et al., 2015). In the current rapidly 

changing world, innovation, entrepreneurship, and the FIR are essential domains. This research 

examines the interconnections between the contemporary time-innovation paradigm, the 

leadership attributes of current technological firms and the substantial transformations wrought 

by the Fourth Industrial Revolution in the technological landscape. 

 

The research problem is how the current industrial revolution affects the innovation 

paradigm, or more precisely, how it influences the entrepreneurs of today? 

  

Three research questions (RQ), which are the core of the research and are based on the research 

problem, were investigated to focus the research on specific areas of interest:  

• RQ1. What have been the effects of the Fourth Industrial Revolution on 

entrepreneurial leadership attributes? 

• RQ2. Which leadership attributes are more common in technology firms 

nowadays? 

• RQ3.  How have these leadership attributes influenced the innovation paradigm 

of technological firms? 

Upon formulating a well-defined set of research inquiries, it is crucial to delineate the 

anticipated responses or outcomes we endeavor to scrutinize. These expected answers serve as 

the research presumptions. As the investigation advances, these assumptions meticulously 

scrutinize, culminating in either their validation, amendment, or refutation. The succeeding 

sub-chapter explicates the assumptions that were assessed during the analysis phase. 

 

6.2 Research Assumptions and Research Questions Hypothesis 

The following research assumptions and hypotheses guide this study, which aims to address 

three key research questions. It is assumed that the FIR has significantly impacted the 

innovation landscape, altering the dynamics of innovation processes and entrepreneurial 

strategies. The hypotheses posit that specific changes in leadership attributes and innovation 

management frameworks have occurred on different terms in history, both before and after the 
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FIR, and attempt to examine the specific changes within technology firms that have been most 

affected by this revolution. 

 
The first assumption for research question #1 is The FIR has fundamentally transformed the 

realm of entrepreneurship, necessitating leaders who possess a high degree of adaptability, 

risk tolerance, and collaboration. These are vital qualities for achieving success in this new 

era including the capacity to skillfully merge prevailing technologies, nurture cooperation 

within tech-driven ecosystems, and strategically negotiate the unpredictable terrain of 

disruptive innovation. 

 

The FIR, fueled by disruptive technologies such as artificial intelligence, big data, and 

automation, has fundamentally reshaped the business landscape. This transformation demands 

a reassessment of effective leadership, particularly within the realm of entrepreneurship 

(Daemmrich, 2017; Schwab, 2017). In an effort to formulate hypotheses for RQ1, it is evident 

that the FIR, with its rapid technological advancements and integration into various aspects of 

life, has likely transformed the realm of entrepreneurial leadership It is expected that leadership 

attributes that link to the velocity of the technology will be emphasized during the FIR, such 

as risk tolerance, open mindset and similar (Chesbrough, 2014; Davenport et al., 2007; Avny, 

2021). It is expected that some leadership traits will be more prominent than others, particularly 

those related to integrating existing technology rather than creating new technology, as well as 

those that involve closely collaborating with the entrepreneurial ecosystem. It is assumed that 

attributes that align with the current innovation paradigm and specifically disruptive 

innovation, such as strategic thinking and communication, will be particularly notable 

(Davenport et al., 2007; Leitch & Volery, 2017). 

 

Risk tolerance is an essential quality for leaders, as they must be willing to experiment with 

innovative ideas while grappling with uncertainty (Davenport et al., 2007; Avny, 2021). 

Maintaining an open mindset enables leaders to accept new ideas, challenge existing models, 

and stay ahead of the curve, allowing them to make swift decisions and seize opportunities. It 

is equally important for leaders to adapt and integrate existing technologies, gaining a 

competitive advantage by identifying synergies and deploying them effectively (Chesbrough, 

2003; Chesbrough et al., 2014; Distanont & Khongmalai, 2018). As a result, leadership traits 

that prioritize integration and collaboration within technology ecosystems will become more 

prominent. Disruptive innovation is characterized by its willingness to challenge the status quo 
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and thrive on calculated risk-taking (Chesbrough, 2003; Chesbrough et al., 2014; Distanont & 

Khongmalai, 2018). Strategic thinking enables leaders to anticipate disruptive trends and 

devise bold plans for change, whereas effective communication facilitates stakeholder buy-in 

and navigating resistance. By prioritizing these attributes, leaders can nurture and steer the 

disruptive innovation paradigm, ensuring its ongoing influence on the business landscape 

(Christensen, 2013; Davenport et al., 2007). 

 

The assumption for research question #2 is - Entrepreneurial leaders in technology firms must 

exhibit visionary strategic capabilities and the ability to navigate rapid change and encourage 

innovation. Key entrepreneurial leadership traits include prioritizing tasks, agility and 

decisiveness, resilience, propensity for experimentation, and collaborative and motivated 

management approach that empowers employees. 

 

RQ2 addressed the substantial influence of the FIR on technology companies and aimed to 

comprehend its implications for the leaders of these firms. The digital age’s rapid 

advancements have transformed the technology industry, necessitating a new type of 

leadership. Entrepreneurial leaders, known for their innovative and risk-taking spirit, have 

become increasingly crucial for navigating the dynamic and often turbulent terrain of tech. 

Within this context, specific attributes that define effective entrepreneurial leadership in 

technological firms remain unclear. This research aims to identify the most prevalent 

entrepreneurial leadership attributes in contemporary technology firms, hypothesizing that 

agility and resilience are critical in this high-velocity environment. 

 

High-growth technology companies operate in unpredictable environments, necessitating 

visionary leaders who can develop a strategic roadmap. These leaders can capitalize on 

emerging opportunities, navigate challenges, and secure necessary resources for rapid growth. 

Disruptive technologies demand quick adaptation and agile decision-making (Bennett & 

Lemoine, 2014; Teece, 1997). Leaders who embrace experimentation and iterate processes can 

successfully integrate these technologies. Collaborative and inclusive leadership fosters a 

culture of open communication, knowledge sharing, and teamwork, empowering employees to 

drive innovation from the ground up (Teece, 1997; Chesbrough et al., 2014). 

 

The assumption for research question #3 is: The FIR necessitates an innovation model that 

prioritizes agility, collaboration, and data analysis. Leadership attributes fostering disruptive 
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and open innovation are vital – primarily risk-taking, decisiveness, open-mindedness, and 

strong networking skills. 

 

The FIR fueled by a confluence of disruptive technologies has fundamentally reshaped the 

business landscape, and demands a new paradigm of innovation, one that is agile, collaborative, 

and data driven. Thus, it is expected to find specific leadership attributes which promote 

disruptive innovation, but also open and interactive innovation, which are one of the dominant 

powers of innovation during this era of the FIR. Thus, the research is expected to find linkage 

between leadership attribute which are in the core of those paradigm to the leading innovation 

paradigms. Among those attributes should be those which links to collaborative such as 

networking, open minded and similar (Davenport et al., 2007), but also attributes which link to 

disruptive innovation as risk taking, decisiveness and similar (Davenport et al., 2007; 

Christensen, 2013).  

 

6.3 Research Method 

This sub-chapter explores the research methods used to achieve the goals of this study, which 

is comprised of three steps, starting from the broader design of the entire research. The specific 

research question’s research method has been declared, followed by the sample, data collection 

process, and data analysis utilizing Natural Language Processing (NLP) technique. This sub-

chapter concludes with an integrative summary of the entire research framework, leading to 

the next chapter of results.  

 

This research aims to investigate rarely explored phenomena lacking substantial data on 

effective research methods. Additionally, there are no existing findings to facilitate quantitative 

interviews. Given the complex, dynamic, innovative, and under-researched nature of research 

questions, a qualitative study is the most suitable methodology (Agranoff & Radin, 1991; 

Janowicz et al., 2005; Marshall & Rossman, 1995). Qualitative research is particularly useful 

when key variables are unclear, especially for novel topics that have not been previously 

examined through specific sampling or groups, and where existing theories are not applicable 

(Morse, 1991). Qualitative studies tend to produce large amounts of data that are not readily 

amenable to mechanical manipulation, analysis, and data reduction (Yin, 2009). It not only 

generates large amounts of data, but it also generates data in a non-standardized format, which 

makes analysis problematic (Turner, 1983). Qualitative analysis provides an opportunity for 

researchers to gain information and gather insights that may be overlooked with traditional data 



 

 88 

analysis techniques. The analysis of the case study is done in accordance with guidance 

provided by many scholars in this field, such as Glaser (1978), Glaser and Strauss (1967), 

Lofland (1984), and Taylor and Bogdan (1984).  

 

Although the primary research method was qualitative, other methodologies, including 

quantitative methods, were also employed, resulting in a mixed-methods approach. An 

exploratory sequential mixed methods design starts with a qualitative phase to explore 

participants' views. This data is analyzed and used to inform a subsequent quantitative phase. 

The qualitative phase may help develop an instrument tailored to the sample, identify suitable 

instruments for the quantitative phase, create an intervention for an experiment, design an 

application, or specify variables for the follow-up study. Challenges include focusing on 

relevant qualitative findings and selecting appropriate samples for both research phases 

(Creswell & Creswell, 2018). 

 

Figure 9 provides a comprehensive overview of the research methodology and instruments 

utilized to address the established research questions with precision. The implementation of 

three pathways with diverse research tools, some applied simultaneously, aims to enhance the 

robustness and significance of the findings. 

 

Figure 9 - Overall Research Design and Research Method 

 
  Source: Author’s own edition. 
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Research Question 1 (RQ1), the main research question investigates the effects of the FIR on 

entrepreneurial leadership attributes by tackling the discovered gaps in theory while 

intersecting entrepreneurial leadership attributes with the changes in the technological world 

due to the FIR. Therefore, there is a need to develop a new theory that tries to understand what 

the changes over time are, especially before and after the FIR. The research needs to be based 

on data from different eras of time which need to be explored to develop a theory. 

 

Based on the literature review, there is no solid theory to differentiate between the attributes 

before and after the FIR; as such, the Grounded Theory Method (GTM), which is part of the 

qualitative research approach, is the appropriate choice for this research mainly due to the 

necessity to develop new theory (or at least update existing theory) regarding the change in the 

attributes promoting innovation. While this research question aims to develop and update 

theory based on empirical data, the use of GTM is a promising way to construct a novel theory 

(Timmermans & Tavory, 2012).  

 

In this research, GTM used for a variety of reasons. First, there are many leadership attributes 

contributing to innovation, which are difficult to analyze through traditional quantitative 

hypothesis methods. Second, GTM can be employed to extract and summarize empirical data 

from real-life situations in a bottom-up manner, subsequently constructing and refining 

theoretical concepts that align with the research objectives. This approach is particularly useful 

in this case, as existing literature has not adequately addressed aspects of innovation and 

entrepreneurial leadership attributes. Third, the existing theory of the relationship between the 

FIR and innovation is limited and cannot provide a stable research framework for this thesis. 

Encouraging this choice, the ground theory research method is widely being used in business 

and innovation-related research, and it enables scholars to establish new and emerging theories 

in the knowledge void (Reypens et al., 2016; Hughes & Jones, 2003; Glaser & Strauss, 1967).  

 

The grounded theory school used in this research follows that of Strauss and Corbin (1990), 

which is known for their constructivist approach based on previously explained research 

paradigms. This approach allows the researcher to develop their own theory initially and then 

develop and evaluate it through the iteration of the process (Douglas, 2003). As a critic, Glaser 

(1992) regards Strauss and Corbin’s (1990) analytical method as forcing rather than allowing 

the emergence of theory. As a solution to these criticisms, this research focuses on the endpoint 
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of this research rather than on the process. It also complies with the need for a strict schedule 

demanded by this study. 

 

Research Question 2 (RQ2) aims to investigate which leadership attributes are most common 

in present-day technology firms. RQ2 is different from RQ1 because it focuses only on present-

day firms, after the FIR, without exploring the changes over time, and focuses on technology 

firms as their major impact by the revolution. Although both inquiries are based on the same 

data, RQ1 concentrates on the transition, while RQ2 focuses on the current state of affairs. RQ2 

necessitates data that can be transformed and assessed through quantitative analysis, and thus, 

it examines using this approach. The purpose of RQ2 is to find how the present-day 

entrepreneurs of technology firms cope with the fast pace of technological change, and what 

dominant leadership attributes do they possess. The aim of this research question is to 

understand how technology firm leaders could be trained to initiate and operate successful 

firms in the contemporary world.  

 

The method has been based mainly on descriptive statistics and analyzed the data only for the 

current time, during the FIR (since 2000-2010) and while the existing leading innovation 

paradigm leading is the open interactive model).  The sample will be discussed later but focuses 

on firms that are directly affected by the industrial revolution and on product or service 

innovation. Data analysis should be treated as a two-stage compound process in which patterns 

in the data are first determined through an exploratory analysis and then critically checked 

through the use of confirmatory data analysis procedures. Exploratory data analysis 

encompasses descriptive quantitative techniques aimed at uncovering structures or patterns 

within the datasets being examined (Haig, 2015). 

 

Research Question 3 (RQ3) is designed to address the research problem of how the current 

industrial revolution affects the innovation paradigm, with a more focused approach on 

technological firms. Specifically, the research question examines the impact of leadership 

attributes on the innovation paradigm in the aftermath of the FIR. The primary objective of 

RQ3 is to identify the consequences of the current revolution on the innovation paradigm and 

to explore how entrepreneurial leadership attributes may be affected. The ultimate goal of this 

research question is to establish a foundation for future studies that seek to explore the 

interrelationship between the FIR, the transformed innovation paradigm, and the critical 

aspects of strategic management that contribute to firm success and prosperity. The 
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methodology employed is qualitative, relying primarily on the integration of descriptive 

statistics, GTM, and use-cases analysis. The synthesis of the outcomes from these three 

pathways is expected to yield the anticipated results. 

 

After analyzing the results, the mentioned limitations have been reassessed to prevent 

complications. Some inherent limitations, like reliance on the researcher’s judgment, are 

integral to the Grounded Theory method. The research methods and tools (see Figure 9) were 

employed to obtain precise answers to the research questions. Using multiple research tools, 

sometimes simultaneously, should enhance the results' significance and allows for internal 

validation of the GTM through use-case analysis. 

 

6.4 Data Collection and Processing   

Compiling data for this research necessitated a substantial investment of time and resources. 

While automated tools, specifically Natural Language Processing (NLP) techniques, had been 

utilized to analyze the contents of the documents, the process of acquiring these documents 

was extensive and labor-intensive. The data sources comprised public documents in electronic 

formats, primarily from internet databases, as well as from libraries and other information 

repositories. These documents encompassed a wide range of materials, including books, 

biographies of firm leaders, dedicated chapters on specific firms, newspapers, journals, and 

other relevant publications. The considerable volume and diversity of these sources required 

significant effort to locate, access, and curate the most pertinent information for analysis. This 

resource-intensive process underscores the commitment to constructing a comprehensive and 

reliable dataset for the research. 

 

While choosing the GTM for this research question, it was necessary to continually seek 

alternative explanations and test for confirmation or disconfirmation of the concepts developed 

to reduce the conceptual inadequacy of a theory (Glaser, 1978; Glaser & Strauss, 1967; Strauss 

& Corbin, 1990). It was also necessary to implement the full process, including theory 

saturation, and continue sampling until no new or relevant data appears (Douglas, 2003). Given 

how time-consuming this process is, it is crucial to implement as much automation as possible 

to make increase efficiency.  

 

The sample was based on firms that were potentially affected by the industrial revolutions and 

have implemented technology that is part of the revolutions. Thereby, the focus was mainly on 
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product innovations introduced and implemented within industrial and technological firms, 

rather than other types of innovation, mainly business innovation.  The selected firms for this 

research implemented new methods of production, new technology for the products or services, 

new employers’ training methods, and more. The company type, industry-related and other 

attributes can suggest whether the firm was affected by the industrial revolutions and whether 

they might have implemented product innovation. 

 

The data collection process involved several steps. The first step was to gather and track the 

lists of the well-known firms in each period of time in order to check each industrial revolution. 

Among those lists were Fortune 500, New York Stock Exchange firms’ and Dow-Jones index 

firms’ lists from the beginning of the 19th century until now. 

 

As not all the firms are public, a list of well-known entrepreneurs from all around modern 

history has also been used. From those lists, the selection was made by recognizing the well-

established companies (which existed for at least ten years) and within the industry that were 

affected by the outcomes of industrial revolution. 

 

The subsequent task was determining the company’s leader and gathering written information 

about their leadership qualities. This involved obtaining written materials related to the selected 

firms’ leaders. A sample of approximately one hundred fifty firms was chosen from a pre-

selected list, ensuring the company was established in the previous and subsequent year. A 

total of approximately one hundred fifty firms were selected for this study. The third step 

involved identifying a notable leader for each company and gathering information about their 

leadership attributes. Over nine hundred text documents were collected, enabling the extraction 

of forty-seven entrepreneurial leadership attributes. It is crucial to collect data in a systematic 

and efficient manner for any research study. Table 18 gives a detailed overview of the various 

steps involved in the process, including defining the research question, selecting the 

appropriate method, developing the data collection instrument, piloting the instrument, and 

implementing the plan. Careful consideration of each step Is crucial to ensure accurate, reliable, 

and relevant data collection. 
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Table 18 - Data Collection Steps 

Step Subject Purpose Consideration Source of data 

1 
Firms list 
gathering 
 

Whole dataset 
collection (represent 
the population) 

(1) Best representation of the 
economic era  

Top-firms lists 
(NYSE, Forbes, WSJ) 
Notable entrepreneurs’ 
lists 

2 Choosing 
the sample 

Checking if the firm 
fit for the analysis 

(1) Is the firm affected by industrial 
revolution, or consider as 
technology firm? 

(2) Does the firm introduce product 
type of innovation initiatives? 

(3) Is the firm sustainable (at least 
5-10 years)? 

Formal information 
regarding the firm 
(from well-established 
sources – journals, 
research agencies), 
Newspapers, books, 
academic journals 3 

Identify the 
leader or 
leaders 

Creating the dataset 
for the analysis 

(1) Is there noticeable leader for the 
firm? 

(2) Which leaders lead the 
innovation within the firm 
(Founder/CEO/President) 

4 
Leadership 
attributes 
collection 

Building the datasets 
for the automatic 
process  

(1) Written material, digital file   

 Source: Author’s own edition. 

 

The total sample included 147 leaders, all founders or general managers of those companies. 

Written texts gathered from several open sources and databases, such as the internet, 

newspapers, and online digital archives have been used for the research, including interviews 

with the firms’ CEOs, biographies, and historical descriptions of their leaders. For each leader, 

at least three different sources were used to create a comprehensive dataset that enabled the 

analysis of the changes in entrepreneurial leadership attributes during various industrial 

revolutions. 

 

The dataset comprises interviews with high-ranking executives (such as founders, CEOs, GMs 

or presidents) along with their biographies and other relevant articles. The source was mainly 

based on electronic databases due to the need for automatic process implementation. The 

dataset is divided by time, before the FIR and after, so it is possible to compare the theories 

that arise from the data. There are several advantages to using documents as data sources, such 

as language choice and the ease of translation. It is also more convenient for the researcher to 

access it at a time that suits them. It is also easy to discriminate between the data from each 

participant (Creswell & Creswell, 2018; Creswell & Poth, 2018). While the limitations of the 

use of documents, such as varying articulation abilities and open documents omitting private 

or protected data, need to be addressed, there is also a need to conduct thorough research in 
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order to find adequate information. It is also necessary to address inaccuracies within data or 

biased information (Creswell & Creswell, 2018; Bogdan & Biklen, 1998).  

 

To analyze this vast amount of data and information, the innovative methods of big data 

analytics have been advanced and demonstrated in different research fields such as text mining 

in humanities studies, sentiment analysis of tweets, and visual analytics in undergraduate health 

education (Vaitsi et al., 2014; Rockwell & Berendt, 2016; Yu & Wang, 2015). Furthermore, 

methods and software have been proposed in social semantics to integrate qualitative analysis 

with data mining and visualization (O’Halloran et al., 2018). Qualitative researchers are using 

tools to generate research questions that can be productively answered by large textual datasets 

and followed using trustworthy repertoires of analytic methods to reduce, analyze, combine, 

interpret, and theorize using multiple datasets across different modes and media (Mills, 2017).  

Text mining, a process of analyzing textual information, such as large collections of written 

words such as journal articles, social media posts, advertisements, or emails has gained 

significance due to the rise of big data. It involves computational methods to retrieve and 

analyze textual data, often used in information management and the humanities. Text mining 

seeks to extract relevant information from document collections, revealing patterns in 

unstructured data (Truyens & Van-Eecke, 2014). Researchers can use it to quickly and 

efficiently extract the necessary information to answer the research question, especially in cases 

where the amount of textual data is very large (Strong, 2014). Rather than simply using a search 

engine, as occurs in a simple web search engine, text mining searches for more specific 

concepts, for example, thoughts, phrases, sentences and relationships, and utilizes Natural 

Language Processing (NLP) algorithms. Text mining is the process of collecting and analyzing 

large amounts of textual data. This involves pre-processing the data, indexing terms, and 

structuring the datasets. The mining process involves identifying terms, relationships, and 

extracting information. Finally, the results are evaluated through data visualization and 

interpretation (Mills, 2019). 

 

In recent years, debates about the use of software to analyze qualitative research 

have diminished and computer-assisted qualitative data analysis is now widely 

accepted (Wiedemann, 2013). Software and computer-assisted mixed methods research 

analysis are increasingly used to manage very large qualitative and mixed methods datasets, 

with related software offering functionality to support an array of analytic methods, such as 

coding, content analysis, transcription analysis, conversation analysis, and GTM coding 
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(Banner & Albarran, 2009; Cavanagh, 1997; Elo & Kyngas, 2008). Qualitative researchers are 

aware, however, that the technologies and software for analysis are not ideologically neutral as 

their design and affordances play a role in shaping knowledge (Wiedemann, 2016). Areas of 

big data analytics that have gained popularity are sentiment analysis, emotion AI, or opinion 

mining, which involves researching opinions or emotions in big, unstructured environments 

(Ragini et al., 2018). Sentiment analysis is a type of machine learning that seeks to detect, 

extract, and quantify subjective expression in textual data by analyzing the polarity of the 

sentiments expressed  (Troisi et al., 2018). There are those who argue that the notion of 

neutrality is vital in certain analyses (Koppel & Schler, 2006). Sentiment analysis may also 

address discreet emotions, such as happiness, satisfaction, anger, and disgust (Shayaa et al., 

2018). Advanced computational methods of sentiment analysis may address numerical coding 

of the intensity, force, or degree of the sentiment, which can be realized grammatically, by 

intensified lexis, and assigned numerical values (El Alaoui et al., 2018; Mills, 2019). 

 

For this research an automatic scrapper has been used to collect as much data as it can and 

implement automated text analysis. The scrapper was developed to search the known database 

(academic, non-academic, newspapers, books, etc.) by selecting certain search criteria to 

provide a valuable dataset for the analysis phase. Also, to investigate what effects the FIR has 

had on innovation and entrepreneurial leadership attributes, the data base included data from 

each industrial revolution. Even thou that much more information from the third and the fourth 

revolutions was available because the data is much more accessible, due to the qualitative 

research method, it has not affected the reliability of the results as a whole. To conclude this 

chapter and describe the method for the planned research, the main reasons for choosing this 

research framework are summarized in Table 19.  
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Table 19 - Research Framework Summary 

Subject Which type has been used in 
this research? What are the characteristics of this type? Why used in this research? 

Research Paradigm Constructivism Seek to understand the world. The researcher 
looks for interpretation of social interaction. 

This research aims to develop a 
new theory or update existing 
one. 

Research Approach Qualitative (mainly) 

Inductive method. 
Enables the generation of theory. 
Suitable for text analysis, looking for theme and 
patterns interpretation. Pre-defined methods do not exist 

(questionnaire, numerical data) 

 Mixed method – explanatory 

 Investigate the underlying reasons behind 
quantitative results by examining the deeper 
aspects, such as motivations, experiences, and 
contexts. 

Research Design – RQ1  
What have been the effects of the 
Fourth Industrial Revolution on 
entrepreneurial leadership 
attributes? 

Grounded Theory Method 
(GTM) – constructive method 

Based on the constructivist paradigm. 
Develop new theory based on prior knowledge. 
RQ can be evolved during the process. 

This research aims to develop a 
new theory or update existing 
one. 

Research Design – RQ2 – 
Which leadership attribute are 
most common in present day 
technology firms? 

Mixed method – Descriptive 
Statistics 

Investigate the underlying reasons behind 
quantitative results by examining the deeper 
aspects, such as motivations, experiences, and 
contexts. 

To be used for analyzing and 
reporting the results of the first 
stage of the research. 

Research Design – RQ3 – 
How have these leadership 
attributes influenced the 
innovation paradigm of 
technological firms? 

Mixed method – Quantitative 
and Qualitative –  

Investigate the underlying reasons behind 
quantitative results by examining the deeper 
aspects, such as motivations, experiences, and 
contexts. 
 

To be used for analyzing and 
reporting the results of the first 
stage of research. 

Research design – dataset Documents 

Public written data texts, books, biographies, 
interview etc. 
The sample was based on technology firms which 
affected by the industrial revolution 

To be used for the coding 
process. 
Enables research into different 
time periods. 

Research design – data analysis Utilize NLP Tools Locate leadership attributes, which pre-defined 
based on knowledge review. 

Fast, affordable, and efficient 
processing. 

 Source: Author’s own edition. 
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CHAPTER 7 – RESEARCH RESULTS 

 
The Fourth Industrial Revolution (FIR), characterized by rapid technological advancements, 

has significantly altered the way we live, work, and engage with the world around us. This 

revolution has not only accelerated the pace of technological development but has also 

compelled entrepreneurs to adapt to the changing environment. While these technological 

advancements present new opportunities for entrepreneurs, they pose significant challenges. 

The research problem at the root of this dissertation is to determine the impact of the current 

industrial revolution on the innovation paradigm, specifically focusing on the entrepreneurs of 

the present era. This chapter presents the findings of a study that examined the impact of the 

FIR on entrepreneurs. The study utilized three research methods: quantitative analysis, 

including descriptive statistics and cluster analysis; Grounded Theory Method (GTM); and 

Use-Case Analysis. The results of each method were aggregated and served as the basis for 

this research’s conclusions and insights.  

 

The three research questions of this extensive research, which are based on the research 

problem, are:  

• RQ1: What have been the effects of the Fourth Industrial Revolution on entrepreneurial 

leadership attributes? 

• RQ2: Which entrepreneurial leadership attributes are more common in technology 

firms nowadays? 

• RQ3: How have these entrepreneurial leadership attributes influenced the innovation 

paradigm of technological firms? 

 

During the research planning phase, three research methods and corresponding data analysis 

strategies were discussed to address the research questions. These methods were collectively 

referred to as “pathways” to align with the overall logic of the study, with the first pathway 

involving a quantitative research method based on Natural Language Processing (NLP) and 

utilizing descriptive statistics. The second pathway was based on the Grounded Theory Model 

(GTM), using data collected as part of the research and the outcomes of the NLP. The third 

pathway involved a use case analysis of six specific firms, which served to verify and 

substantiate the findings obtained from the first pathway. The integration of the pathways was 

conducted in a comprehensive manner, considering the entire process rather than focusing on 

each pathway in isolation. In the subsequent chapter, a thorough analysis is presented based on 
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the integration of the results from all three pathways. Through this integrative analysis, the 

response to each separate research question were addressed. The analysis and response to the 

research questions, as well as the comparison to the preliminary assumption, were based on the 

integrative outcome of all three pathways and were derived from the integration of their results. 

 

The findings outlined in this chapter are merely a small fraction of the extensive research that 

was carried out. The extensive research process, which involved analyzing more than 900 text 

files and multiple phases and complexities, remains largely hidden beneath the surface. To gain 

a comprehensive understanding of the depth and breadth of this endeavor, it’s highly 

recommended to delve into the detailed documentation provided in the appendices. Each stage 

of the research process, from data collection and analysis to the integration of the three 

pathways, is meticulously documented within these supplementary materials, within the 

appendixes and dedicated cloud drive. Upon comprehensive analysis of the research in its 

entirety, the extent of resources allocated, and the meticulous methodologies employed in this 

study become apparent. 

 
7.1 Pathway #1 - Quantitative Data Analysis  

Pathway 1 involved a quantitative examination of the data used in this study. Owing to the 

copious amount of data obtained, scientific statistical analysis techniques can be effectively 

executed, enabling conclusions to be drawn from them. This sub-chapter comprises a 

description of the process followed, including a deepening and detailing of the NLP method, 

along with the various outcomes. This first pathway signifies the primary effort invested in the 

research, while a substantial amount of data processing is incorporated in this study, as 

evidenced by the systematic analysis of more than 900 textual documents to uncover almost 

50 entrepreneurial leadership attributes from a pool of roughly 150 executives. In this process 

an artificial intelligence module for NLP was trained and activated and the data was generated. 

The results from this stage address all the research questions, as demonstrate subsequently. The 

complete list of the sample used in this research appears in Appendix 1. 

 

7.1.1 Data Processing based on Natural Language Processing (NLP) 

The data collection process was divided into three steps: first, choosing firms that were affected 

by the industrial revolution and introducing product innovation initiatives; second, identifying 

the firms’ leaders; and third, gathering written material about the firms’ leaders. The data was 

drawn from written texts, books, newspapers articles, biographies, and other similar materials, 
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analyzed using Natural Language Processing (NLP) tools. The range of this dataset ensured 

that each industrial revolution was represented and that the changes over time could be traced.  

 

Google Vertex AI, one of the leading machine learning platforms, was used as an analysis tool 

in this project, specifically for item identification in photos and video streams, sentiment 

analysis of written text, and NLP (Google Vertex, n.d.). Content analysis and the NLP tool 

were necessary for this research mainly because of the need to gather information from a 

different era of history, meaning that some of the sample participants were not reachable. To 

ensure that the NLP for this research was accurate and focused, a training phase was first 

conducted to recognize entrepreneur attributes in the written text. The present stage thoroughly 

examined the leadership characteristics of 147 distinguished executives, rigorously assessing 

their entrepreneurial leadership traits, as detailed in chapter 5, within a vast corpus of over 900 

textual sources. 

 

After completing the training phase, an evaluation phase was conducted to check the accuracy 

of the training process and estimate the reliability of the tagging. The evaluation phase was 

conducted using an automated process that compared the newly tagged texts with several pre-

tagged texts and recorded false-positive and false-negative errors. During the next phase, the 

NLP-trained model was used to compile a set of entrepreneurial leadership attributes based on 

the gathered written texts. For each leader’s text corpus, only the existence of the specific 

leadership attribute was reflected in the results, not the significance of the attribute. Therefore, 

the result was binary, depending on whether the leadership attribute exists or not in the related 

text. 

 

The final phase involved categorizing the leadership attributes according to specific industrial 

revolutions and then comparing those attributes over time. Though the automatic tool 

determined the number of appearances of each attribute in each era, the data was simplified to 

express the existence (or not) of each attribute rather than the number of appearances. The 

present phase aimed to gauge the influence of the FIR on leadership by employing a 

“dominance ratio” to determine whether an attribute was dominant during this period. This 

ratio was subject to variation depending on the type of analysis used. Figure 10 provides a 

comprehensive visualization of the process utilized to tag and analyze the written texts of 

leaders using the NLP tool, encompassing machine training, production phase, and data 
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analysis. The latter entails the conversion of data from its raw machine output to a readable 

file, enabling the examination of results. 

Figure 10 - Natural Language Processing Steps Overview 

 
 Source: Author’s own model 
 

Due to the nature of this research being mainly qualitative and based on open data, the main 

ethical consideration related to the privacy and ownership of the data. Several scholars have 

mentioned the issue of data ownership that arises when big data is used for research (Kaisler et 

al., 2013; Sivarajah et al., 2017). This emerging paradigm moves toward distributed 

governance and continuous open access to large data collections, as evidenced by recent United 

States legislation that encourages data sharing (Mills, 2019). To avoid any breach of ethical 

standards during the research, all the data collected was cited, and any issues about ownership 

of the data were resolved. No information was acquired from closed or private databases. 

Therefore, no privacy issues are expected to arise. 

 

The process of identifying attributes in the texts was conducted in three stages, ensuring that 

the process was controlled and would yield the expected results:  

• The first step involved a manual preliminary process of attribute identification, without the 

use of computerized tools, in front of five selected company managers. This stage aimed to 

assess the general applicability of the research method. 

• The second stage also consisted of a manual process of attribute identification, defined as 

part of the literature survey, against a list of 30 company managers (25 new and 5 from the 

first stage). This involved a manual scan of the texts and identification of the characteristics. 
This step aimed to test the applicability of attribute identification using a mechanized method. 

Collecting texts related to 
leadership attributes 

Training Google AutoML 
NLP module 

Validation 

Collecting texts related to 
the firm’s leaders 

Manual tagging & 
Validation 

Converting files

Google AutoML
processing 

Output transformation 

Results Analysis

A. Training 

B. Production 

C. Analysis 

Trained Module for 
Leadership Attributes
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Following this stage, the attributes were sifted and consolidated, resulting in approximately 

53 identified attributes in the texts. 

• The third stage involved the full realization of the NLP natural language processing (NLP) 

capability in a mechanized manner. This step was performed according to the process 

outlined above. To facilitate control and monitoring, the process was carried out in a graded 

manner, using groups of 50 managers. In total, 921 text documents of various types were 

automatically processed, an average of 6.3 documents per manager in each company2. 

This comprehensive process entailed a substantial investment of time and resources to ensure 

thorough and extensive results, adhering to the saturation principle of GTM. Developing a 

novel AI-powered NLP tool for analyzing leadership attributes, meticulous data collection 

from diverse sources, and careful selection of a heterogeneous sample of leaders and 

organizations across various historical periods and industry sectors necessitated extensive 

resources and dedication. This rigorous approach ensured that the research encompassed a wide 

range of perspectives and experiences, contributing to the depth and richness of the analysis. 

The commitment to achieving saturation, a fundamental tenet of GTM, ensured that the 

research continued until no new or relevant data emerged, thereby enhancing the 

comprehensiveness and validity of the findings. 

 

7.1.2 Descriptive Statistics 

The quantitative analysis was carried out by performing NLP on managers’ data from 

successful companies selected from the sample. The companies were generally leading 

companies on the NYSE or NASDAQ or were included on the Fortune SP500 list. In addition, 

a very limited number of managers included on the lists of the world’s most innovative 

entrepreneurs were selected.  

 

Textual databases were used to gather sources of information about the selected managers to 

perform a quantitative analysis on a large scale, including biographies, interviews, in-depth 

analysis, etc. A total of 921 text documents were used and underwent the NLP process, an 

average of 6.3 documents of different types for each leader. 

 
2 Full dataset output of the NLP in this link: 
https://osf.io/sczgp/?view_only=11039000f97a4dd7975b2b77a262cf9d 
 

https://osf.io/sczgp/?view_only=11039000f97a4dd7975b2b77a262cf9d
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The textual information was analyzed automatically using NLP, which located entrepreneurial 

leadership attributes. By analyzing these attributes, it is possible to reveal significant changes 

during the various industrial revolutions. The selected list of attributes includes 47 

characteristics and corresponds to the information available in the literature. In order to 

establish the list, two phases of exploratory research were carried out, the first manual tagging, 

and the second semi-automatic, during which the existence of the attributes in the texts was 

checked. The companies were divided into 13 industry sectors, according to the classification 

received from the source of information about the company. The NLP conducted using the 

Google Vertex AI tool, and the statistical analysis performed with SPSS. Additionally, a 

transformation module was employed that transposed the raw output from Vertex AI into a 

CSV (Comma Separated Value) table, facilitating further analysis and realization. 

 

Before performing any analysis, the following steps were followed to process the dataset: 

a) The data was transformed into binary variables which imply existence of the 

entrepreneur leadership attribute.  

b) The Reliability Test was performed to make sure that the data was reliable enough 

to perform the analysis.  

c) Descriptive statistics including mean, standard deviation of the attributes, and 

frequencies of the existence and non-existence of the attributes, were obtained.  

d) Crosstabs, Chi-Square, and Cluster analyses were performed.  

 

As a data reliability checkup was conducted, the Kuder-Richardson reliability test, which is an 

alternative to Cronbach’s alpha test for binary variables (Lord & Novick, 1968), was used. The 

result of the Kuder-Richardson 20 test was 0.718. Since the value of Kuder-Richardson 20 Test 

was greater than 0.7, it indicates that the data that has been gathered is reliable and drawn from 

the answers to binary questions. 

 

Table 20 - Number of Firm Leaders in the Dataset from Each Industrial Revolution 

 
First 
Industrial 
Revolution 

Second 
Industrial 
Revolution  

Third 
Industrial 
Revolution 

Fourth 
Industrial 
Revolution 

Total 

Firm leaders count  2 31 61 53 147 
Percentage Ratio 1.4% 21.1% 41.5% 36.1% 100% 
Percentage Ratio 63.9% 36.1% 100% 

Source: Author’s own model analysis 
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Table 20 presents the allocation of firms’ leaders across various historical periods, 

encompassing the four industrial revolutions. The analysis entailed comparing two groups of 

leaders—those who led firms prior to the First Industrial Revolution (FIR) and those who led 

firms after it. The data distribution appeared to be favorable, demonstrating 53 leaders of firms 

after the FIR and 94 leaders before the FIR (with a ratio of 36.1% and 63.9%, respectively). 

 
As the firms and leaders were chosen from independent lists based on business strength, there 

are several insights that can be drawn about the importance of the industry sector to the specific 

industrial revolution (Table 1 at Appendix 2): 

1) All 4 companies from the insurance, finance, and logistics sectors were from the FIR. 

2) All 5 of the energy industry sector companies were from FIR. 

3) Of the 13 total telecommunication sectors firms, 4 were from the Second Industrial 

Revolution, 8 were from the Third, and 1 was from the Fourth. 

4) Of the 44 technology sector firms, 8 were from Second Industrial Revolution, 15 were 

from Third, and 21 were from The Fourth. 

5) Of the 10 firms from the aerospace and defense sector, 3 were from the Second 

Industrial Revolution, and 7 were from the Third.  

7.1.3 Entrepreneurial Leadership Attributes  

This sub-chapter details the results of the core research that was carried out, namely the analysis 

of the invention of leadership attributes in the texts, and the categorization of those attributes 

over the different industrial revolutions. Table 21 summarizes all the leadership attributes 

found in the dataset for all industrial revolutions; it includes descriptive statistics for each 

attribute (mean and standard deviations) as well as the percentage of texts in which each 

attribute appeared.  

 

Table 21 - Entrepreneurial Leadership Attributes within sample’s leaders 
Attribute  Mean Std. 

Deviation 
Total 
Exists 

Not 
Exists 

Exists 
Percentage 

Achiever .37 .484 54 93 36.7% 
Ambition .27 .443 39 108 26.5% 
Assertive .01 .116 2 145 1.4% 
Autonomous .30 .460 44 103 29.9% 
Changes Related .58 .496 85 62 57.8% 
Charisma .17 .377 25 122 17% 
Coaching .25 .435 37 110 25.2% 
Communicate .51 .502 75 72 51% 
Courage .35 .478 51 96 34.7% 
Creative .39 .490 58 89 39.5% 
Decisive .14 .344 20 127 13.6% 
Empathy .05 .228 8 139 5.4% 
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Attribute  Mean Std. 
Deviation 

Total 
Exists 

Not 
Exists 

Exists 
Percentage 

Ethics .22 .414 32 115 21.8% 
Execution .44 .498 64 83 43.5% 
Flexibility .16 .371 24 123 16.3% 
Forecast Future .48 .501 70 77 47.6% 
Freedom .14 .351 21 126 14.3% 
Friendly .02 .142 3 144 2% 
Hard-Working .21 .409 31 116 21.1% 
Holistic View .24 .431 36 111 24.5% 
Idea Generation .53 .501 78 69 53.1% 
Influencer .08 .275 12 135 8.2% 
Innovative .46 .500 68 79 46.3% 
Inspiring .34 .475 50 97 34% 
Integrator .11 .313 16 131 10.9% 
Listener .18 .389 27 120 18.4% 
Motivation .32 .468 47 100 32% 
Negotiate .12 .321 17 130 11.6% 
Networking .19 .394 28 119 19% 
Open-Minded .07 .264 11 136 7.5% 
Opportunism .20 .399 29 118 19.7% 
Passion .39 .489 57 90 38.8% 
Patience .10 .295 14 133 9.5% 
Performance Oriented .46 .500 68 79 46.3% 
Persistence .07 .264 11 136 7.5% 
Persuasion .24 .431 36 111 24.5% 
Planning .23 .423 34 113 23.1% 
Prioritize .10 .295 14 133 9.5% 
Proactiveness .29 .456 43 104 29.3% 
Resource Manager .20 .404 30 117 20.4% 
Responsibility .71 .453 105 42 71.4% 
Risk-Taker .04 .199 6 141 4.1% 
Self-Confident .01 .116 2 145 1.4% 
Self-Control .01 .116 2 145 1.4% 
Strategic Thinker .52 .501 76 71 51.7% 
Teambuilder .01 .116 2 145 1.4% 
Visionary .16 .365 23 124 15.6% 

 Source: Author’s own model analysis 

 

The most prevalent leadership attributes that appeared in the text corpus were Responsibility 

(71.4% of the dataset), Changes-Related (57.8%), Idea Generation (53.1%), Strategic Thinking 

(51.7%), Forecasting Future (47.6%), Innovation (46.3%), and Performance-Oriented 

approach (46.3%). Those leadership attributes were the most dominant on all the time span, 

before and after the FIR, regardless of the specific industry segment.  Tables 22 and 23 in the 

subsequent section are the primary output of the research, displaying statistical data on 

leadership attributes before and after the FIR. The ratio parameter was created to compare the 

prevalence of these attributes across different segments examined in the study. It shows the 

dominance rate of an attribute in two segments and is calculated by dividing its existence 

percentage in one segment by that in the other. Here, the ratio is obtained by dividing the post-

FIR dominance by the pre-FIR dominance. 
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Table 22 - Entrepreneurial Leadership Attributes Before and After the FIR 

 Leadership 
Attribute Mean Std. 

Deviation 
Total 
Exists 

Not 
Exists 

% 
Exists Mean Std. 

Deviation 
Total 
Exists 

Not 
Exists 

% 
Exists 

Ratio (Rev 4 
/ Rev 1->3) 

 Before Fourth Industrial Revolution After Fourth Industrial Revolution  
Achiever 0.29 0.455 27 67 28.7 0.51 0.505 27 26 50.9 1.77 
Ambition 0.22 0.419 21 73 22.3 0.34 0.478 18 35 34 1.52 
Assertive 0 0 0 94 0 0.04 0.192 2 51 3.8 NA 
Autonomous 0.27 0.444 25 69 26.6 0.36 0.484 19 34 35.8 1.35 
Changes Related 0.54 0.501 51 43 54.3 0.64 0.484 34 19 64.2 1.16 
Charisma 0.13 0.335 12 82 12.8 0.25 0.434 13 40 24.5 1.92 
Coaching 0.21 0.411 20 74 21.3 0.32 0.471 17 36 32.1 1.6 
Communicate 0.47 0.502 44 50 46.8 0.58 0.497 31 22 58.5 1.25 
Courage 0.26 0.438 24 70 25.5 0.51 0.505 27 26 50.9 2 
Creative 0.34 0.476 32 62 34 0.49 0.505 26 27 49.1 1.44 
Decisive 0.13 0.335 12 82 12.8 0.15 0.361 8 45 15.1 1.18 
Empathy 0.03 0.177 3 91 3.2 0.09 0.295 5 48 9.4 2.96 
Ethics 0.17 0.378 16 78 17 0.3 0.463 16 37 30.2 1.77 
Execution 0.4 0.493 38 56 40.4 0.49 0.505 26 27 49.1 1.21 
Flexibility 0.14 0.347 13 81 13.8 0.21 0.409 11 42 20.8 1.5 
Forecast Future 0.4 0.493 38 56 40.4 0.6 0.494 32 21 60.4 1.49 
Freedom 0.11 0.31 10 84 10.6 0.21 0.409 11 42 20.8 1.95 
Friendly 0.02 0.145 2 92 2.1 0.02 0.137 1 52 1.9 0.89 
Hardworking 0.22 0.419 21 73 22.3 0.19 0.395 10 43 18.9 0.84 
Holistic View 0.18 0.387 17 77 18.1 0.36 0.484 19 34 35.8 1.98 
Idea Generation 0.52 0.502 49 45 52.1 0.55 0.503 29 24 54.7 1.05 
Influencer 0.06 0.246 6 88 6.4 0.11 0.32 6 47 11.3 1.77 
Innovative 0.41 0.495 39 55 41.5 0.55 0.503 29 24 54.7 1.32 
Inspiring 0.28 0.45 26 68 27.7 0.45 0.503 24 29 45.3 1.64 
Integrator 0.07 0.264 7 87 7.4 0.17 0.379 9 44 17 2.28 
Listener 0.13 0.335 12 82 12.8 0.28 0.455 15 38 28.3 2.22 
Motivation 0.21 0.411 20 74 21.3 0.51 0.505 27 26 50.9 2.39 
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 Leadership 
Attribute Mean Std. 

Deviation 
Total 
Exists 

Not 
Exists 

% 
Exists Mean Std. 

Deviation 
Total 
Exists 

Not 
Exists 

% 
Exists 

Ratio (Rev 4 
/ Rev 1->3) 

 Before Fourth Industrial Revolution After Fourth Industrial Revolution  
Negotiate 0.17 0.378 16 78 17 0.02 0.137 1 52 1.9 0.11 
Networking 0.15 0.358 14 80 14.9 0.26 0.445 14 39 26.4 1.77 
Open-Minded 0.05 0.226 5 89 5.3 0.11 0.32 6 47 11.3 2.13 
Opportunism 0.16 0.368 15 79 16 0.26 0.445 14 39 26.4 1.66 
Passion 0.43 0.497 40 54 42.6 0.32 0.471 17 36 32.1 0.75 
Patience 0.07 0.264 7 87 7.4 0.13 0.342 7 46 13.2 1.77 
Performance 
Oriented 0.45 0.5 42 52 44.7 0.49 0.505 26 27 49.1 1.14 

Persistence 0.1 0.296 9 85 9.6 0.04 0.192 2 51 3.8 0.39 
Persuasion 0.21 0.411 20 74 21.3 0.3 0.463 16 37 30.2 1.42 
Planning 0.26 0.438 24 70 25.5 0.19 0.395 10 43 18.9 0.74 
Prioritize 0.05 0.226 5 89 5.3 0.17 0.379 9 44 17 3.19 
Proactiveness 0.27 0.444 25 69 26.6 0.34 0.478 18 35 34 1.28 
Resource Manager 0.18 0.387 17 77 18.1 0.25 0.434 13 40 24.5 1.36 
Responsibility 0.68 0.469 64 30 68.1 0.77 0.423 41 12 77.4 1.19 
Risk-Takers 0.02 0.145 2 92 2.1 0.08 0.267 4 49 7.5 3.55 
Self-Confident 0.01 0.103 1 93 1.1 0.02 0.137 1 52 1.9 1.77 
Self-Control 0.01 0.103 1 93 1.1 0.02 0.137 1 52 1.9 1.77 
Strategic Thinker 0.48 0.502 45 49 47.9 0.58 0.497 31 22 58.5 1.23 
Team Builder 0.02 0.145 2 92 2.1 0 0 0 53 0 0 
Visionary 0.13 0.335 12 82 12.8 0.21 0.409 11 42 20.8 1.77 

Source: Author’s own model analysis 

𝑅𝑎𝑡𝑖𝑜 = 	
%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑖𝑠𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	4𝑡ℎ	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑠𝑖𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	1𝑠𝑡, 2𝑛𝑑, 3𝑟𝑑	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 
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Table 23 - Dominancy of Different Attributes Before and After the Fourth Industrial Revolution 

More dominant after FIR Not dominant – before or after 
FIR Dominant before FIR 

Leadership Attribute Ratio    Leadership Attribute Ratio    Leadership Attribute Ratio    
Risk-takers 3.55 Coaching 1.6 Passion 0.75 
Prioritize 3.19 Ambition 1.52 Planning 0.74 
Empathy 2.96 Flexibility 1.5 Persistence 0.39 
Motivation 2.39 Forecast Future 1.49 Negotiate 0.11 
Integrator 2.28 Creative 1.44 Team Builder 0 
Listener 2.22 Persuasion 1.42 Assertive NA 
Open-minded 2.13 Resource Manager 1.36   
Courage 2.00 Autonomous 1.35   
Holistic View 1.98 Innovative 1.32   
Freedom 1.95 Proactiveness 1.28   
Charisma 1.92 Communicate 1.25   
Achiever 1.77 Strategic Thinker 1.23   
Ethics 1.77 Execution 1.21   
Influencer 1.77 Responsibility 1.19   
Networking 1.77 Decisive 1.18   
Patience 1.77 Changes Related 1.16   
Self-confident 1.77 Performance Oriented 1.14   
Self-control 1.77 Idea Generation 1.05   
Visionary 1.77 Friendly 0.89   
Opportunism 1.66 Hardworking 0.84   
Inspiring 1.64     

Source: Author’s own model analysis 

𝑅𝑎𝑡𝑖𝑜 = 	
%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑖𝑠𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	4𝑡ℎ	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑠𝑖𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	1𝑠𝑡, 2𝑛𝑑, 3𝑟𝑑	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 

 

This study examines the varying prominence of entrepreneurial leadership traits across 

different time segments, including the First, Second, and Third Industrial Revolutions, as well 

as the period following the FIR. Tables 21 and 22 present the data in distinct ways, with the 

former sorted by entrepreneurial leadership traits and the latter arranged by the ratio parameter, 

which indicates the prevalence of each attribute after the FIR. Several attributes stood out more 

prominently after the FIR, including Risk-taker (ratio of 3.55), Prioritize (3.19), Empathy 

(2.96), Motivation (2.39), Integrator (2.28), Listener (2.22), Open-minded (2.13), and Courage 

(2.0). However, some traits did not demonstrate any clear dominance in either of the two-time 

segments. Among these non-dominant traits, some can be highlighted, such as Assertive, 

Autonomous, Changes Related, Communicate, Idea Generation, Innovative, Proactiveness, 

Resource Manager, Strategic Thinker, and Team-Builder. 

 

7.1.3 Cluster Analysis  

The clustering process was conducted on the attributes to provide additional insights into the 

results and check if there is specific group of attributes which can be clustered together for 

each of the checked eras. The two-step algorithm was used, which involved a total of 47 inputs, 
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including the leadership attributes. The analysis generated two clusters with a fair cluster 

quality, as indicated by the Silhouette measure of cluster quality, which was 0.3. The first 

cluster comprised 64 (68%) records/cases, while the second cluster comprised 30 (31%) 

records/cases. The ratio of the two clusters was 2.13. The first cluster represented the segment 

before the FIR (i.e., the first three industrial revolutions), while the second cluster represented 

the segment after the FIR. The clustering analysis also identified different dominant attributes 

within each cluster.  

 

For the firm’s leader before the FIR, the cluster analysis identified ten dominant attributes, 

including Proactiveness (which appeared in 94.4% of the cluster in this segment), Holistic-

View (94.4%), Opportunism (77.8%), Persuasion (83.3%), Autonomous (88.9%), Execution 

(88.9%), Coaching (66.7%), Courage (72.2%), Idea Generation (61.1%), and Responsibility 

(77.8%). 

 

For the era after the FIR twelve primary characteristics emerged in the second cluster, which 

pertains to the segment following the FIR. These attributes included Forecast-Future (which 

appeared in 91.4% of the cluster in this segment), Strategic-Thinker (88.6%), Changes-Related 

(91.4%), Creative (71.4%), Performance-Oriented (71.4%), Communicate (80%), Innovative 

(71.4%), Motivation (65.7%), Inspiring (54.3%), Achiever (57.1%), Idea-Generation (51.4%), 

and Responsibility (77.1%). The current analysis corroborates previous findings by quantifying 

the dominance ratio of these attributes in the two periods under consideration. 

 

7.1.4 Comparison of Leadership Attributes between Technology and Non-Technology Firm 

leaders after the FIR  

This analysis was performed by dividing the companies into two categories: technological 

companies and non-technological companies. This division was carried out according to the 

classification of the companies in the database through which they were selected (e.g., SP500, 

Fortune, etc.). Accordingly, an analysis of the inventions of the entrepreneurial leadership 

attributes among company managers was performed.  

 

Table 24 shows the dominant attributes of the technology firms’ leader and the non-technology 

firms’ leaders after the FIR. The ratio was calculated by dividing the attribute’s presence before 

and after the FIR. 
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Table 24 - Dominancy of Entrepreneurial Leadership Attributes in Technology versus Non-
Technology Firms After the Fourth Industrial Revolution 
 

More Dominant Attributes in 
Technologies Firm’ Leaders  Less Dominant Attributes in Technologies Firms’ Leaders 

 Leadership Attribute Ratio   Leadership 
Attribute Ratio    Leadership Attribute Ratio   

Visionary 3.05 Execution 1.31 Persuasion 0.91 
Charisma 2.44 Resource Manager 1.31 Strategic Thinker 0.91 
Empathy 2.29 Flexibility 1.27 Performance Oriented 0.90 
Hard Working 2.29 Communicate 1.25 Autonomous 0.89 
Idea Generation 2.16 Innovative 1.24 Holistic View 0.89 
Inspiring 2.13 Coaching 1.22 Forecast Future 0.80 
Patience 2.03 Courage 1.22 Ethics 0.69 
Freedom 1.83 Integrator 1.22 Planning 0.65 
Listener 1.74 Motivation 1.22 Achiever 0.64 
Passion 1.71 Prioritize 1.22 Influencer 0.30 
Creative 1.52 Changes Related 1.20 Open Minded <0.2 
  Networking 1.14 Friendly <0.2 
  Opportunism 1.14 Negotiate <0.2 
  Ambition 0.97 Self-Confident <0.2 
  Proactiveness 0.97 Self-Control <0.2 
  Responsibility 0.93 Team Builder <0.2 

Source: Author’s own model calculation  

𝑅𝑎𝑡𝑖𝑜 = 	
%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑖𝑠𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑇𝑒𝑐ℎ	𝐹𝑖𝑟𝑚𝑠	𝑎𝑓𝑡𝑒𝑟	𝑡ℎ𝑒	4𝑡ℎ	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛	

%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑠𝑖𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑁𝑜𝑛 − 𝑇𝑒𝑐ℎ	𝐹𝑖𝑟𝑚𝑠	𝑎𝑓𝑡𝑒𝑟	𝑡ℎ𝑒	4𝑡ℎ	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 

 

When comparing leaders’ attributes between technological firms and non-technological firms, 

both form the period after the FIR, the most noticeable attributes within technological firms 

were Visionary (ratio of 3.05), Charisma (2.44), Empathy and Hard-working (both 2.29), Idea 

Generation, Inspiring, Patience, Freedom, Listener, Passion, Creative (2.16, 2.13, 2.03, 1.83, 

1.74, 1.71, 1.52 respectively).  

 

7.1.5 Leadership Attribute of Technology Firms’ Leaders  
One of the research questions asks if there are noticeable differences in leadership attributes in 

technology firms’ leaders before and after the FIR as comparing to the previous revolutions. 

Table 25 shows the dominant attributes of the technology firms’ leaders before the FIR and 

after. 

Table 25 - Dominancy of Entrepreneurial Leadership Attributes in Technology Firms Before 
and After the Fourth Industrial Revolution 

More Dominant Attributes After the 
FIR In Technology Firms’ Leaders 

Less Dominant Attributes After the FIR In Technology 
Firms’ Leaders 

 Leadership Attribute Ratio   Leadership Attribute Ratio    Leadership 
Attribute Ratio   

Decisive 4.38 Holistic View 1.92 Responsibility 1.16 
Integrator 4.38 Achiever 1.75 Changes Related 1.10 
Motivation 4.38 Visionary 1.75 Influencer 1.10 
Patience 4.38 Idea Generation 1.69 Planning 1.10 
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Prioritize 4.38 Networking 1.64 Performance- 
Oriented 1.00 

Courage 3.29 Opportunism 1.64 Passion 0.76 
Freedom 3.29 Persuasion 1.64 Hard Working 0.73 
Charisma 2.92 Resource Manager 1.64 Negotiate 0.55 
Listener 2.92 Innovative 1.58 Open Minded 0.55 
Ethics 2.74 Ambition 1.53 Persistence 0.44 
Flexibility 2.74 Communicate 1.53 Team Builder 0.00 
Inspiring 2.56 Strategic Thinker 1.46 Friendly 0.00 
Coaching 2.19 Creative 1.42     
Risk-Taker 2.19 Autonomous 1.28     
Forecast Future 2.01 Proactiveness 1.28     
Empathy  NA Execution 1.19   
Assertive  NA       
Self-Confident NA     
Self-Control NA     

Source: Author’s own model analysis  

𝑅𝑎𝑡𝑖𝑜 = 	
%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑖𝑠𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑇𝑒𝑐ℎ	𝐹𝑖𝑟𝑚𝑠	𝑎𝑓𝑡𝑒𝑟	𝑡ℎ𝑒	4𝑡ℎ	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑠𝑖𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑇𝑒𝑐ℎ	𝐹𝑖𝑟𝑚𝑠	𝑖𝑛	𝑡ℎ𝑒	1𝑠𝑡, 2𝑛𝑑, 3𝑟𝑑	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎��	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 

 

When comparing technology firm’s leaders’ attributes between the period after the FIR and 

before, the most noticeable attributes after the FIR were: Prioritize, Decisive, Integrator, 

Motivation, Patience, and Prioritize (all with ratios of 4.38). The next most dominant attributes 

were courage and Freedom (3.29), Charisma and Listener (2.92), Ethics and Flexibility (2.74), 

Inspiring (2.56), Coaching and Risk Taker (2.19), Forecast Future (2.01), and Empathy, 

Assertive, Self-Confident, Self-Control (all with N/A). As for the non-dominant leadership 

attributes of technology firm leaders, we can count Achiever (ratio 1.75), Execution (1.19), 

Innovation (1.58), and Change-Related (1.1). As those attributes existed before and after the 

FIR, they still appear to be crucial to any firm’s leader, especially for technology firms.  

 

7.1.6 Relationship of the Industry Sector with different Attributes 

As a complement to the previous test that analyzed the entire sample, an individual correlation 

test was performed to distinguish between the various industry sectors and the attributes 

associated with each. More specifically, a chi-square analysis was used  to  explore the 

correlation and relationship of different attributes in the industry sectors.  

 

Table 26 - Leadership Attributes in the Industry Sectors 

Leadership 
Attributes 

Chi-square test 
Statistic P-value Dominant Industries   

Networking 32.927 0.001 Consumer goods and Telecommunication industries.  

Opportunism 30.154 0.003 Consumer goods, Healthcare and Insurance, Finance 
&logistics industries.  

Holistic View 23.941 0.021 Consumer goods, Healthcare and Insurance, Finance 
& logistics Industries.  

Ambition 23.317 0.025 Energy Industry  



 

 111 

Leadership 
Attributes 

Chi-square test 
Statistic P-value Dominant Industries   

Strategic Thinker 23.083 0.027 Infrastructure, Energy, Telecommunication, Industrial, 
Motor Vehicles & Parts and Retailing industries  

Forecast Future 22.992 0.028 Energy, Telecommunications, Industrial, Motor 
vehicle & parts and Retailing industries  

  Source: Author’s own model analysis 
 

The results appeared in Table 26 (only attributes with P<=0.03 appear). It was found that the 

industry sector has a significant relationship with Ambition (P= .025), Forecast-Future (P= 

0.028), Holistic View (P= 0.021), Networking (P= 0.001), Opportunism (P= 0.003), Patience 

(P= 0.020) And Strategic Thinker (P= 0.027).  

 
The quantitative research method, specifically descriptive statistics, employed in Pathway #1 

and described in this sub-chapter, presents a diverse perspective on the presence of 

entrepreneurial leadership attributes before and after the FIR. Several attributes demonstrated 

increased prominence following the FIR as compared to the earlier era, as detailed in this 

analysis. These outcomes from Pathway #1 were instrumental in addressing the principal 

research questions of this project at a later stage. The subsequent pathways offer alternative 

qualitative analysis methods to examine the same dataset utilized for Pathway #1. 

 
7.2 Pathway #2 - Grounded Theory Method Data Analysis 

The aim of this sub-chapter is to outline the findings of the Grounded Theory Method (GTM) 

research pathway. The research was undertaken to examine the influence of the FIR on 

entrepreneurs by analyzing written texts and attempting to develop a theory. As indicated 

earlier, approximately 950 text files were used for the research reflecting leaders from different 

eras of history, from the First Industrial Revolution in the late 19th century until the Fourth 

Industrial Revolution. Those text files, which are the same ones that were used for the NLP 

process and the quantitative analysis described earlier, were also used for this pathway while 

conducting the GTM. GTM is a very extensive and comprehensive research method. As such, 

due to the scope of the current dissertation, the results and outcomes of this pathway have been 

displayed in tabular form, comprising a compilation of memos obtained through pathway #2. 

This next table (Table 27) culminates the analysis’s findings, and a concise summary of the 

results can be found in Appendix 3. 

 
Memo gathering is a core component of Charmaz’s GTM (2014). Memos are written 

reflections on the data, analytical insights, and theoretical ideas that emerge throughout the 
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research process. They are essential for developing and refining a grounded-based theory, 

identifying and developing concepts, examining theoretical possibilities, and tracking and 

reflecting on the research process. Charmaz (2014) recommends including note-taking or 

memos as part of the cyclical process to help construct the primary categories (Martin & 

Barnard, 2013). This process allows the researcher to code data as actions rather than 

participant characteristics to allow for their analysis and for categories to become much 

stronger.  

Table 27 in the provided text offers a succinct overview of the extensive GTM process, 

detailing the collected memos and examining the consequences of the FIR on entrepreneurial 

leadership traits and enterprises. Similar to the preceding pathway, the data was obtained via 

diverse means, which is reflected in Appendix 3. The table also underscores the contemporary 

theories that are pertinent to the assorted memos. The subsequent sub-chapter presents the 

suggested synthesized theory which evolved from those memos.
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Table 27 - Integrative Summary of the GTM Memos 

Memo 
# 

What are the effects of the  
Fourth industrial Revolution? Description Comply with theories  

 On the entrepreneur 
leadership attribute On the Firm    

1 
Networking, Integrator 
Holistic view 
Open minded 

Need to combine external 
systems and technology 
within the direct value 
chain of the company 
 

In order to promote innovation, the entrepreneurs are 
required to be able to combine and integrate external 
systems and technologies into the core systems that are 
part of the value chain they provide to their customers. 
This ability to integrate external systems requires the 
sharing of information with the company’s ecosystem, 
requiring the openness of the entrepreneurs while 
revealing the strategic, technological and business 
directions. 
 

Chesbrough et al. (2014),  
Porter (1998) 

2  Integrator 
 

When Buy-Make dilemma 
– prefer Buy or Use 
external 

The rapid pace of technological progress as part of the 
FIR results in a situation where companies tend to avoid 
establishing in-house development centers in favor of 
technologies that can be purchased, integration of external 
suppliers. 
 

  

3 
Networking 
Open minded 
 

Cooperate with the firm 
immediate eco-system  

The companies are required for more significant 
cooperation processes than in the past, to generate 
synergy in the development stages, and more so in the 
aspects of interfaces and sales to customers. In this way 
the companies can speed up the go to market phase and 
deal with the speed required in the current market. 
 

Porter (1998) 

4 Risks-takers 
Must take risks, decide 
when not enough data 
available  

The current period after the FIR requires entrepreneurs to 
take significant risks, even in situations where there is 
insufficient information and data to support decisions. 

Christensen (1997, 2013) 

5 
Visionary 
Inspiring 
 

Preferer rapid growth than 
organize, planned and 
controlled processes.  

During the period of the Fourth Industrial Revolution, a 
significant emphasis was placed on rapid growth that 
involves uncertainty, and less emphasis on order, 
organization, and detailed planning of the processes in 
organizations 

Davenport et al. (2007), Bass 
(1990) 
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Memo 
# 

What are the effects of the  
Fourth industrial Revolution? Description Comply with theories  

 On the entrepreneur 
leadership attribute On the Firm    

. 

6 
Freedom Open-Minded 
Holistic view  
 

Use flexible and less 
formal development and 
management methods 

Current time organization uses much flexible methods 
and less formal hierarchy and management method, to 
react quickly and foster innovation and creativity.  
 

Davenport et al. (2007) 

7 Innovation, creativity 
Innovation and Creativity 
are essential during all 
modern history 

The importance of an innovative approach and promoting 
creativity in organizations is constant, regardless of the 
period of the industrial revolution. Companies are always 
required to develop and present innovative initiatives in 
order to continue to lead the market. 
 

Cohendet et al. (2017),  
Heunks (1998)  

8 Changes-Related 
Changes are constant, need 
to lead changes and cope 
with changes 

The entrepreneurs are required to have the ability to lead 
changes and deal with changes, regardless of the periods 
of the industrial revolution and the pace of changes and 
global development. Changes are always required, and 
entrepreneurs are required to have a good ability to deal 
with them. 
 

Teece et al. (1997) 

9 
Empathy  
Ethics 
 

Ethics and Empathy are 
essential, as firms working 
in adjacent eco-system 

During the period of the Fourth Industrial Revolution, 
when companies are interdependent and are required to 
act together in the ecosystem, the importance of ethics 
and empathy in business is more significant than in earlier 
periods 

 

 Source: Author’s own model analysis 
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7.2.1 Synthesized Revealed Theory on GTM (Pathway #2) 

This sub-chapter aims to condense and synthesize the findings from the GTM into a coherent 

theoretical skeleton that explores the impact of the FIR on entrepreneurial leadership attributes 

and the broader innovation paradigm. The current revolution is characterized by the 

convergence of several transformative technologies, including artificial intelligence (AI), 

robotics, IoT, and Big Data analytics (Schwab, 2017; Daemmrich, 2017). These technological 

advancements are profoundly changing how firms operate, presenting opportunities for 

innovation and improvements in operations, as well as challenges for businesses. For instance, 

the increasing automation of tasks may lead to job losses and make it difficult for firms to attract 

and retain skilled employees (Johannessen, 2018; Schwab, 2016; Dimitrieska et al., 2018). 

Moreover, the complexity of these new technologies may pose difficulties for firms in terms of 

learning how to use them effectively. 

Before delving into the various aspects of the theoretical framework, a broader integrative 

theory has first been introduced, followed by the different angles and components of this theory, 

which links to the dataset. All these elements are part of Pathway #2 and utilized to answer the 

research questions posed. 

The synthesized revealed theory based on GTM: 

Collaboration with the surrounding ecosystem is crucial for organizations to expedite the go-

to-market phase. To gain a competitive advantage, businesses must integrate external systems 

and technologies into their direct value chain and explore different routes for integration. 

Entrepreneurs must be able to combine and integrate external systems and technologies to 

promote business innovation. Ethics and empathy are becoming increasingly important in 

business, and flexibility must be employed when there is insufficient data. Rapid growth 

processes are preferred over-organized, planned, and controlled processes, and change must 

be constantly considered. A holistic view of the system or service and its connection to 

innovation must be considered, and the interconnectedness of all aspects of the business 

ecosystem must be considered. 

As a result of the FIR, the way we live, work, and interact with the world is changing rapidly. 

Several converging technologies exist, including artificial intelligence (AI), robotics, the 

Internet of Things (IoT), and big data analytics. Technology is transforming firms profoundly. 

On the one hand, this creates opportunities for innovation and improvement of operations. 
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However, these technologies pose challenges to firms. For example, the increasing automation 

of tasks can result in job losses, making it difficult for firms to find and retain employees. As 

these new technologies are more complex, firms may find it difficult to learn how to use them 

effectively. 

Companies must cooperate with their immediate ecosystems to accelerate the go-to-market 

phase. The direct value chain of an organization must incorporate external systems and 

technologies, and integration different routes to gain competitive advantage.  

 

Companies became increasingly interdependent following the FIR; therefore, ethics and 

empathy have become increasingly important, such as Eric Yuan (founder of Zoom videos, 

2011- until present time), Reed Hastings (Netflix founder, 1997- present time), Gary Tooker 

(Motorola CEO, 1993-1995) and more that emphasize the importance of empathy toward their 

employees, and by that infiltered to the whole eco-system. When there are insufficient data, 

risks must be considered, as well as more flexible management and development methods, as 

mentioned Doug McMillon (Walmart CEO, 2021) - “There is no growth without change, and 

there is no meaningful change without risk… So, get comfortable with an intelligent level of 

risk”. Interesting point of view is from Amazon founder Jeff Bezzos”. Oftentimes invention 

requires a long-term willingness to be misunderstood” as crazy decisions lead to innovations 

(Business Insider, n.p.).  

 

The current FIR favors rapid growth processes over organized, planned, and controlled ones 

due to the constant changes present. During Jack Welch’s tenure at GE, while he believed in 

growth, it was planned and measured, focusing on Six Sigma, operational excellence, and core 

competencies, leading to consistent but controlled growth. This approach helped GE to establish 

itself as a global leader in manufacturing and finance. In recent times, companies such as Airbnb 

and Netflix have prioritized rapid growth to capture market share and establish themselves as 

dominant players in their respective industries. Airbnb’s fast testing and learning culture has 

allowed it to stay ahead of its competitors and quickly adapt to user preferences and market 

trends. Netflix’s ‘AB testing’ culture also enables them to continuously experiment with new 

features and algorithms on small user groups before wider rollout, allowing them to adapt 

quickly to user preferences and market trends. 
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As we refer to the importance of holistic view of system or service, and the connection to 

innovation, we can understand the idea of Karen Lynch (CVS CEO, 2021-present time) who 

stated, “I’d like to be thought of as an innovator and leader in creating a holistic health system, 

that emphasize this type of innovation” (Forbes.com, n.p.). Another good example of this is the 

method conducted by Alex Gorsky (CEO of Johnson & Johnoson, 2012-2022) that holistically 

integrates different verticals “people tend to think in these artificial verticals—this is pharma, 

this is medical device, this is consumer, etc.—but I’m sorry, the patients and consumers don’t 

care how we classify it. So how do we do we use data to think more holistically around that 

patient experience and, ultimately, outcomes” (advisory.com, 2020). 

To promote business innovation, entrepreneurs must be able to combine and integrate external 

systems and technologies. An example of this is Shy Yinbiao (State Grid GM and Chairman, 

2013 - present time) who emphasized the connection between environment and energy systems 

that also tightened under elevated penetration of renewables which include integrated analytical 

framework for interlinked technical, environmental and socio-economic systems (cnca.gov.cn, 

2018). Another example from the world of system is from Sean Minter (AmplifAI Founder, 

2014 - present days) whose company built its own proprietary data ingestion system that 

integrates with dozens of platforms and accounts for the wide range of data formats, schemas, 

and APIs flowing out of various other enterprise tools. Once ingested and aggregated, this 

multifaceted pool of workforce data can then be analyzed and put to good use (amplifai.com, 

2020).  

While looking at the entrepreneurial leadership attributes of the current time entrepreneur, the 

most relevant attributes are networking, integration, open-mindedness, integration, networking, 

risk-taker, visionary, inspiring, freedom, empathy, and ethical behavior. Many of these 

attributes directly affect how an entrepreneur can lead and cope with change. Moreover, 

innovation, creativity, and changes-related were common attributes before and after the FIR, as 

we can notice with leaders from history during the First and Second Industrial Revolution such 

as Henry Ford (Ford Motors, 1906-1919;1943-1945), Thomas Watson (IBM first CEO, 1914-

1956) and from current the FIR, such as Tim Cook (Apple CEO, 2011-present time), Jeff Bezos 

(Amazon founder, 1994-2021) and more.  



 

 118 

7.3 Pathway #3 - Use Cases Data Analysis 

As a complement to the GTM method and in order to examine the in-depth insights received as 

part of it, a process of examining use cases was carried out that included companies from a 

number of periods within the industrial revolution. The purpose of use cases analysis in research 

is to identify, clarify, and organize the data and provide insights. In furtherance of the analysis, 

the proposed hypothesis has been implemented on six companies, chosen from diverse 

timeframes, comprising some predating the FIR and others following it. This process allows 

for the hypothesis to be evaluated and re-examined. The choice of firms was made based on 

several factors: first, the period of the Industrial Revolution; second, whether the firms focused 

on product-type innovation; and third, whether the leaders of these companies are renowned 

and have had a significant influence on their respective technological fields, as well as a broader 

impact on society. 

The global business landscape is shaped by companies that excel in innovation, demonstrate 

visionary leadership, strategically manage their resources, and adapt to the technological 

advances of the Industrial Revolutions. Six such companies – Airbnb, Netflix, Salesforce (from 

the FIR), Apple, General Electric (GE), and DuPont (from the previous revolutions) serve as 

quintessential examples of globally influential companies. Each has significantly impacted their 

respective industries and have leveraged these crucial qualities to their advantage. The leaders 

who have been chosen are: Lammot du Pont, (DuPont), Jack Welch (GE), Steve Jobs (Apple), 

Marc Benioff (Salesforce), Reed Hastings (Netflix), and Brian Chesky (Airbnb).  

 

Airbnb’s innovative peer-to-peer model, fueled by robust digital technologies and data-driven 

decision-making, has disrupted traditional hospitality norms and set new benchmarks for user 

experience. Apple, a stalwart of innovation, has consistently delivered groundbreaking 

products, marking its leadership in the tech industry. The effect of FIR is evident in Apple’s 

products, with cloud computing, AI, and IoT becoming integral to its offerings. Salesforce 

revolutionized Customer Relationship Management (CRM) by harnessing the power of cloud 

computing. The company strategically integrated AI capabilities, offering predictive insights 

and automation to its users. Through strategic management and the integration of AI 

capabilities, Salesforce continues to consolidate its position as a market leader. General Electric 

(GE) has a history of innovation spanning multiple industries. Embracing the FIR, GE has made 

significant strides in digital industrial technologies, paving the way for industrial IoT. As a 

conglomerate with diverse interests, GE has also demonstrated the critical importance of 
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innovation, strategic management, and the incorporation of advanced technologies. Their focus 

on digital industrial solutions exemplifies a forward-looking approach to the FIR. Furthermore, 

DuPont, a global leader in science and innovation, has continuously evolved, tapping into 

advanced materials and biosciences research, and leveraging technological advances to improve 

processes and product performance. Finally, Netflix disrupted the entertainment industry with 

its innovative business model and content creation strategy, demonstrating a clear strategic 

management focus on original content and global expansion. Netflix’s strategic decision to shift 

from DVD rentals to streaming and, later, to original content creation underscores the power of 

adaptive strategic management. Their use of AI and big data analytics epitomizes the potential 

of the FIR in redefining industries. 

 

All these companies, along with their leaders, conform to the predetermined criteria for 

selection. These companies specialize in product-type innovation, and their leaders are 

renowned and have had a significant impact on their respective technological fields and society 

as a whole. Moreover, as will be discussed later, these companies shape the global technology 

landscape, and a proactive adoption of FIR technologies can lead to success and redefine 

industries. 

 

The use cases data analysis framework is a specially designed framework utilized to analyze 

use cases to uncover the evolution of the entrepreneur paradigm throughout history. This 

framework is capable of analyzing use cases from a variety of industries and time periods. One 

of the primary objectives of this analysis is to provide support for the other two pathways, which 

include descriptive statistics and GTM.  

 

In order to achieve this, a unique framework for analysis was developed specifically for this 

research. The purpose of this framework is to provide historical context for the changes that 

have occurred over time. After thoroughly evaluating the purpose of this pathway, an analysis 

was performed based on three steps of data gathering and one step of integrative analysis and 

emerging insights. The first step involved assessing the Technology and Industrial Paradigm, 

which was directly derived from the specific industrial revolution characteristics and was linked 

to the overall goal of this research. For each firm selected, several factors have been investigated 

in this use case to determine how the technology has changed and the effects of the industrial 

revolution. The second stage of the analysis ought to focus on the innovation paradigm utilized 

by the specific company. This stage ought to assess how the innovation paradigm has evolved 
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over the course of history in the context of various industrial revolutions and how the company 

has adapted it to promote innovation. It should address various questions such as: What are the 

key innovation paradigms? How should innovation be managed? What are the changes in the 

innovation systems over time? The third stage involves analyzing the entrepreneurial leadership 

attributes discussed previously, as well as evaluating the leaders’ role in fostering innovation 

within the company. This pertains to the domain of leadership, which this research 

encompasses. The fourth stage, which is the integrative and analytical stage, aims to unveil the 

alterations in the entrepreneurial paradigm across various industrial revolutions. This stage 

seeks to address two primary inquiries: How has the entrepreneur evolved throughout history? 

How has the entrepreneur adapted to technological advancements? 

 

Delving into the complexities of the entrepreneur paradigm across the four industrial 

revolutions demanded a rigorous and meticulous research approach. Each era presented unique 

challenges and opportunities, necessitating a deep dive into historical records, academic 

literature, and case studies. To comprehend the nuanced shifts in innovation philosophies, 

leadership styles, and entrepreneurial strategies, this research utilized multifaceted research 

methodologies while endeavoring to complete the aforementioned steps. Figure 11 illustrates 

the analysis process for various use cases, as previously described. The framework is derived 

from the cross-intersection analysis framework, which forms the foundation of this research 

(Figure 2). 

Figure 11 - Use Cases Data Analysis Framework 

Years 1760-1900 1900-1960 2000-1960  2010-ongoing 
Industrial revolution First Second Third Fourth 

Technology / Industrial Paradigm (1) How has the technology evolved throughout the history?  
(2) What are the effects of the industrial revolution? 

Innovation paradigm 

(1) What are the predominant innovation paradigms? 
(2) How can innovation be effectively managed?  
(3) What changes have been observed in innovation systems 

over time? 

Leadership paradigm (1) What is the significant role of innovation? 
(2) How does leadership influence innovation? 

     
 

Entrepreneur paradigm (1) How has the entrepreneur evolved throughout the history? 
(2) How do entrepreneurs adapt to technological changes? 

 Source: Author’s own edition 

Table 28 offers a concise synopsis of the pivotal discoveries resulting from the extensive use 

case analysis. It specifically emphasizes the significant disparities and patterns observed 
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throughout different historical eras, shedding light on the development of the entrepreneurial 

paradigm. 

For each individual use case, a meticulous examination has been conducted, investigating the 

intricate connections between the entrepreneur’s characteristics, the nature of their innovations, 

and the prevailing environmental factors. A comprehensive description of the complete use case 

analysis, encompassing the entire dataset, can be found in Appendix 4. The findings 

summarized in this table represent a distillation of the most salient insights gleaned from this 

in-depth analysis. 

It is crucial to acknowledge that this research is inherently constrained by the scope of this 

project. Although every effort has been made to ensure a representative sample, the dynamic 

and multifaceted nature of entrepreneurship implies that certain nuances may not be fully 

captured. Nonetheless, this study provides a valuable foundation for comprehending the 

evolving entrepreneurial paradigm and its implications for the future. In the subsequent 

sections, we delve into the broader trends and patterns that have shaped entrepreneurship across 

the four industrial revolutions. 
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Table 28 - Case Study Analysis Comparison Table 

Parameter  Before 4th Industrial Revolution After 4th Industrial Revolution 

Leadership attributes  

S. Jobs – Apple  
Visionary, Innovation, creativity, execution 
J. Welch – GE 
Charisma, Communication, Thinking outside of the box, 
Creative, Coaching, Decisive 
L. Du-Pont – Dupont 
Decisive, Team player, Strategic thinking, Adapt to change, 
Innovation 

B. Chesky – Airbnb 
Freedom, Innovation, Risk-taking, Visionary, Adaptability, 
Customer-centric, Empathy 
R. Hastings – Netflix 
Freedom, Innovation, Risk-taking, 
M. Benioff – Salesforce 
Visionary, Innovation, Social responsibility, Collaboration, 

Innovation Paradigm  
Apple – Emphasize on the product, best features product  
GE –Process Innovation 
DuPont – Product Innovation, Demand Pull 

Airbnb – Disruptive Innovation 
Netflix – Disruptive Innovation 
Salesforce – Disruptive Innovation, and Product Innovation 

Source of Competitive 
Advantage  

DuPont – Manufacturing line (for ammunition high 
demand), Invention pace  
GE – Process innovation, Expanding to new markets, Strong 
management and corporate culture, Diversification of 
products  
Apple – Innovation, User Interface, Design, Branding 

Salesforce – Full kit for business, User-friendly, Commitment 
to customer success, AI-driven approach 
Airbnb – Wide variety of products, AI-driven, Easy to use 
Netflix – vast and diverse library of content, original content, 
AI and data for personalization, Easy to Use, Globality, 
Branding 

  
Source: Author’s own edition, based on different sources mentioned on the dataset reference list.
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7.3.1 Use-Cases Analysis (Pathway #3) Insights 

7.3.1.1 The process is less important than speed, innovation and creativity 

The FIR is characterized by rapid technological advancements, leading to a new era of 

innovation where businesses must be adaptable and innovative to survive. In this new era, the 

emphasis is on speed, creativity, and innovation, as opposed to following strict processes such 

as in GE. General Electric, under Jack Welch, was a ruthless efficiency machine, embodied in 

Welch’s mantra of “process optimization”.  Processes were king, meticulously optimized to 

churn out products with relentless precision.  

 

Consequently, rigid processes may hinder a business’s ability to keep up with competitors who 

are willing to take risks and try new things. Speed is crucial in the FIR because it allows 

businesses to quickly seize new opportunities. A good example is Airbnb’s journey from Brian 

Chesky and Joe Gebbia’s living room floor, from where, sitting on an air mattress, they 

launched their company. The founders relied on a bold concept and agility to test, iterate, and 

adjust swiftly, guided by the principle ‘Move fast and break things’. 

Netflix’s focus on speed stems from calculated boldness, as exemplified by Reed Hastings’ 

insight, ‘Think fast, move fast.’ By embracing agile experimentation, abandoning rigid release 

schedules, and adopting a data-driven approach, Netflix revolutionized the entertainment 

industry, catering to its global audience’s ever-evolving tastes. Similarly, Salesforce’s Marc 

Benioff encourages a culture of ‘eating our own dog food,’ fostering innovation by constantly 

testing and improving their software. 

The importance of process should not be overlooked, but it should not also become a hindrance 

to progress. In today’s fast-paced business environment, success is dependent on speed, 

innovation, and the willingness to challenge conventional thinking. As former GE CEO Jack 

Welch once said, “If I had one piece of advice for any leader, it would be this: Learn to let go. 

Let go of control, let go of the need to micromanage, and let your people go for it.” This 

philosophy is the new blueprint for leaders – empower your team, liberate their creativity, and 

watch them surpass the competition with the powerful blend of agility and groundbreaking 

ideas. Innovation and creativity are also vital, as they enable businesses to create products and 

services that meet their customers’ needs and stay ahead of the competition. 
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7.3.1.2 Freedom to the staff 

The FIR emphasizes the significance of granting employees creative freedom and encouraging 

the generation of novel ideas. This concept captures a potent sentiment in the contemporary 

workplace and goes beyond mere flexibility or autonomy; it entails unlocking the inherent 

creativity and potential of employees by dismantling restrictive bureaucratic structures and 

empowering them to assume responsibility for their work. This idea aligns with the 

philosophies of several influential business leaders of our time. 

When employees are accorded this freedom, they tend to be more driven and engaged in their 

work, resulting in increased productivity and innovation. Reed Hastings, co-founder of Netflix, 

underscores the importance of trust within the team, acknowledging that fewer decisions will 

be made and believing that employees will act in the best interest of the company. He advocates 

for a fast-paced approach, urging employees to “Think fast, move fast,” recognizing that in the 

competitive world of streaming, speed and adaptability are crucial for maintaining a 

competitive edge. 

Airbnb and Salesforce, two industry leaders, have embraced a culture of rapid experimentation 

and employee freedom, enabling their staff to test new ideas without overbearing approval 

processes. By encouraging their employees to take risks and learn from their mistakes, these 

companies have fostered a spirit of innovation that has disrupted their respective industries. 

This agility has allowed them to adapt quickly to a changing market and outpace established 

competitors. 

The success of these companies highlights the undeniable link between employee freedom and 

business success. When employees are given the autonomy to think creatively, solve problems 

and take ownership of their work, they become not just employees but invested stakeholders. 

This fosters a sense of purpose and engagement that translates into higher productivity, 

innovation, and customer satisfaction. 

The image of “Freedom to the staff” serves as a powerful reminder that in today’s dynamic 

business landscape, the most valuable asset any company possesses is its people. By granting 

them the freedom to thrive, organizations can unlock a wellspring of creativity, agility, and 

resilience, propelling them to the forefront of their industries. Allowing staff to “be free” can 

lead to remarkable achievements, making it a crucial factor in a company’s success. 
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7.3.1.3 Adapting Off-The-Shelf Technology 

The development of new systems from scratch can be challenging and time-consuming. By 

contrast, off-the-shelf systems offer several advantages, including affordability, faster 

implementation, and easier maintenance. These systems also come with a proven track record, 

providing businesses with greater confidence in their effectiveness. There is a noticeable trend 

toward using existing infrastructures, such as cloud computing and Software as a Service 

(SAS), which are easier to implement and use. 

The decision to use an off-the-shelf system or develop a custom system is a complex one that 

requires careful consideration of multiple factors, such as the specific needs of the business, 

time and budget constraints, and the risks involved. Learning from the experiences of 

companies such as Netflix and Salesforce can provide valuable insights. For example, Netflix, 

following Reed Hastings’ “think fast, move fast” philosophy, leveraged Amazon Web Services 

(AWS) to scale its streaming platform rapidly. By recognizing the benefits of established and 

readily available technology, they chose to “buy” rather than reinvent the wheel. 

The “buy, don’t build” approach involves more than just tools. Salesforce, under the guidance 

of Marc Benioff, demonstrates this by implementing a strategy of strategic mergers and 

acquisitions. Instead of constructing every aspect of its cloud-based customer relationship 

management platform from scratch, Salesforce has made several strategic acquisitions in recent 

years to expand its product and service offerings. For example, the company’s acquisition of 

MuleSoft and ExactTarget allowed it to leverage existing solutions and rapidly iterate on new 

features while focusing on its core competencies. Similarly, the acquisition of Tableau and 

Slack demonstrated the company’s commitment to providing its customers with cutting-edge 

business intelligence and communication tools. Furthermore, Salesforce has acquired 

numerous other companies over the years, each contributing to its comprehensive suite of 

services and solutions. The company’s strategic acquisitions have helped to further its growth 

and dominance in the CRM and cloud computing industries. 

This paradigm shift, which involves leveraging existing technologies, does not diminish the 

scientific prowess of researchers. Rather, it empowers them to concentrate on their core 

competencies, such as formulating innovative hypotheses, devising ingenious experiments, and 

interpreting intricate data. By eliminating the need to reinvent the wheel, scientists can achieve 
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greater agility and efficiency, enabling them to allocate valuable resources toward pushing the 

frontiers of knowledge. 

7.4 Unified Overall Results and Research Questions Synthesis 
This sub-section seeks to integrate the three research pathways – pathway #1 Descriptive 

Statistics, pathway #2 Grounded Theory Method, and pathway #3 Use Cases analysis - and 

offer responses to the research questions, which have been restated, and connect them to the 

preliminary hypothesis. The following chapter discusses the thesis statement, which serves as 

the central argument of the research, as well as the novelty and implications of the study, along 

with any limitations and suggestions for future research. 

 
Research Question 1 (RQ1) - What have been the effects of the FIR on entrepreneurial 

leadership attributes? 

The most dominant entrepreneurial leadership attributes in successful firms after the FIR were 

Risk Takers, Prioritize, Empathy, Motivation, Integrator, Listener, Open-Minded, and 

Courage, with dominance ratios of 3.55, 3.19, 2.96, 2.39, 2.28, 2.22, 2.13, and 2, respectively, 

as the following Figure demonstrates.  

Figure 12 - Most dominant Entrepreneurial Leadership Attributes after the FIR

 

(1)𝑅𝑎𝑡𝑖𝑜 = 	
%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑖𝑠𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	4𝑡ℎ	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛

%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑠𝑖𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	1𝑠𝑡, 2𝑛𝑑, 3𝑟𝑑	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 

Source: Author’s own edition 
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Rapid technological advancements and innovation characterize the FIR, requiring businesses 

to be adaptable and innovative to survive. Entrepreneurs today need to be able to identify 

opportunities and leverage them to gain competitive advantages quickly; they need to weigh 

risks but also know how much risk is tolerable. These decisions largely depend on an 

entrepreneur’s ability to understand and analyze data. Businesses must know how to operate in 

their specific ecosystems, specifically how to accelerate the go-to-market phase. The direct 

value chain of an organization must incorporate external systems and technologies. Moreover, 

entrepreneurs must combine and integrate external systems and technologies to promote 

innovation. Finally, because companies have become increasingly interdependent since the 

FIR, ethical behavior and empathy have also become seen as essential attributes of business 

leaders. They are expected to consider the social and environmental impacts of their decisions. 

The outcomes were consistent with the preliminary research assumption that had been 

previously stated. 

In this new environment, speed, creativity, and innovation are more important than following 

rigid procedures – rapid growth is preferred to be organized, planned, and controlled growth.  

Businesses stuck following such procedures may be unable to compete with rival companies 

willing to experiment and take risks. Moreover, although rapid growth might be more 

uncertain, it allows companies to take advantage of emerging trends and opportunities before 

their competitors. As a result, companies can stay ahead of the curve and remain competitive 

in the market.  

However, though speed is necessary for business leaders to take advantage of opportunities, it 

is also crucial for businesses to ensure that their employees have enough freedom to foster their 

creativity: not only does this increase their productivity and innovation, but also their 

motivation and engagement. This level of freedom requires a leader who can trust the team, 

accept making fewer decisions, and believe their actions are in the company’s best interest. At 

the same time, it encourages companies to be organized more fluidly, with roles and 

responsibilities less clearly defined and hierarchies less rigid. Rather than being organized by 

departments, employees are more likely to be organized around projects or initiatives.  

Furthermore, companies must be flexible enough to meet changing customer needs and 

implement new ideas quickly. Changes are constant; therefore, companies must be prepared to 

address them. One way is by using the “agile methodology” which promotes collaboration, 
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experimentation, and innovation. This enables quicker responses to changes and allows 

businesses to remain competitive in an ever-evolving market. 

Of course, entrepreneurs have always had to be innovative, creative and change-oriented. The 

FIR has not suddenly made these qualities important, but rather has heightened their 

importance.  

It is also useful to consider the attitudes of firms toward the changes following the FIR, 

specifically by examining how they have innovated and developed strategic plans in the 

increasingly volatile business environment. Although this was not part of the first research 

question, such a consideration can provide valuable insight into the impact of the FIR.  

After the advent of the FIR, the primary focus of innovation transitioned from sustaining 

innovation to disruptive innovation. Previously, the innovation process was concentrated 

within the firm, but currently, it is interconnected with the eco-system. This type of innovation 

is characterized by challenging existing firms and disrupting traditional operating procedures. 

It seems that disruptive innovation is the optimal way to proceed in and potentially lead markets 

today, such as Airbnb, which has completely changed the way people travel and book 

accommodations.  

Must take risks and decide when not enough data is available. The current period after the FIR 

requires entrepreneurs to take significant risks, even in situations where there is insufficient 

information and data to support decisions. This is because the current business environment is 

very dynamic and fast-paced, and business success depends on being able to make timely 

decisions. Taking risks is necessary to stay ahead of the competition and to be able to capitalize 

on opportunities quickly. For instance, the introduction of artificial intelligence capabilities 

requires entrepreneurs to take risks and invest in technologies and products that are still in their 

early stages of development, with the potential for high returns. 

Innovation and Creativity are essential throughout all modern history. The importance of an 

innovative approach and promoting creativity in organizations is constant, regardless of the 

period of the industrial revolution. Companies are always required to develop and present 

innovative initiatives to continue to lead the market. Organizations must recognize the need for 

innovation and creativity and provide the necessary environment and resources to foster them. 

This will enable companies to stay ahead of the competition and capitalize on the latest 
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technological advances. For instance, Google’s Research and Development department has 

been credited with creating a culture of experimentation and creative problem solving that has 

enabled the company to remain successful and at the forefront of innovation. 

Changes are constant, there is a need to lead changes and cope with changes. Entrepreneurs 

are required to be able to lead and deal with changes, regardless of the periods of the industrial 

revolution and the pace of changes and global development. Changes are always required, and 

entrepreneurs are required to have a good ability to deal with them. Good entrepreneurs need 

to be able to recognize changes and act upon them quickly to stay ahead of the competition. 

They should also be able to anticipate changes and use them to their advantage. Finally, they 

should be able to adapt to changes in their environment and use them to create new 

opportunities. For instance, a successful entrepreneur may recognize the potential of a new 

technology and use it to create a new product that will revolutionize their industry. 

Ethics and Empathy are essential, as firms working in adjacent eco-system. During the period 

of the FIR, when companies are interdependent and are required to act together in the 

ecosystem, the importance of ethics and empathy in business is more significant than in earlier 

periods. Companies should strive to be ethical not only to protect their own interests but also 

to protect the interests of those they are connected to. Furthermore, practicing empathy will 

help build trust and foster collaboration within the ecosystem. Ultimately, this will lead to 

better outcomes for all parties involved. For example, a company must take into account the 

interests of its suppliers, employees, and customers when making decisions, rather than solely 

focusing on its own interests. 

Research Question 2 (RQ2) - Which leadership attributes are more common in 

technology firms nowadays? 

In technology firms, leadership attributes that are highly regarded include a strong 

understanding of technology and innovation, the ability to manage and motivate teams 

effectively, and the capacity to make informed and strategic decisions (Amo, 2010; Arshi & 

Viswanath, 2013; Harrison et al., 2016). 

The question at hand is of utmost importance given the ongoing FIR and its rapid pace of 

technological advancement. It focuses on utilizing advanced technology tools to promote 

innovation and the detection of any discernible leadership traits. The ultimate objective of this 

research inquiry is to determine the presence of any noteworthy leadership attributes. The data 
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utilized for this analysis was sourced from the NLP, which was restricted to technology-related 

companies within the industry segment. 

As we concentrate on the technology sector and its impact from the FIR, several attributes 

stood out among the technology firm’s leaders after the FIR, as described in Table 29, among 

those –Prioritize, Decisive, Integrator, Motivation, Patience, and Prioritize (all with ratios of 

4.38). The next most dominant attributes were courage and Freedom (3.29), Charisma and 

Listener (2.92), Ethics and Flexibility (2.74), Inspiring (2.56), Coaching and Risk Taker (2.19), 

Forecast Future (2.01), and Empathy, Assertive, Self-Confident, Self-Control (all with N/A), 

which is illustrated in Figure 13. 

 

Figure 13 - Ratio of Dominancy of Entrepreneurial Leadership Attributes in Technology 
Firms Before and After the Fourth Industrial Revolution
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Source: Author’s own edition 

Another point of view was to compare the leadership attributes of firm’s leader after the FIR 

between technology firms and non-technology firms. This comparison emphasized several 

attributes - Visionary (3.05), Charisma (2.44), Empathy and Hard-working (both 2.29), Idea 

Generation, Inspiring, and Patience (2.16, 2.13, 2.03 respectively), as can be seen in Figure 14 

below. The results were in line with the initial hypothesis that had been previously proposed. 
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Figure 14 - Ratio of Dominancy of Entrepreneurial Leadership Attributes in Technology 
Versus Non-Technology Firms After the Fourth Industrial Revolution  
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Table 29 - Dominant Entrepreneurial Leadership Attributes in technology firms nowadays 

Leadership 
Attribute 

Ratio Of Dominancy of Entrepreneurial 
Leadership Attributes in Technology 
Firms Before and After the Fourth 
Industrial Revolution (1) 

Ratio Of Dominancy of Entrepreneurial 
Leadership Attributes in Technology Versus 
Non-Technology Firms After the Fourth 
Industrial Revolution (2) 

Prioritize 4.38  
Decisive 4.38  
Prioritize 4.38  
Integrator 4.38  
Motivation 4.38  
Patience 4.38 2.03 
Prioritize 4.38  
Courage 3.29  
Freedom 3.29  
Charisma 2.92 2.44 
Listener 2.92  
Ethics 2.74  
Flexibility 2.74  
Inspiring 2.56 2.13 
Coaching 2.19  
Coaching 2.19  
Forecast future 2.01  
Empathy  2.29 
Assertive NA  
Self-confident NA  
Self-control NA  
Visionary  3.05 
Hard-working  2.29 
Idea generation  2.16 

 Source: Author’s own edition 
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Research Question 3 (RQ3) - How have these leadership attributes influenced the 

innovation paradigm of technological firms? 

The innovation landscape has transformed from isolated environments to open, collaborative 

ecosystems driven by emerging technologies. To succeed in this dynamic terrain, leaders must 

cultivate specific traits aligned with dominant paradigms, such as disruptive innovation, 

interactive and open innovation, and e-leadership. This requires breaking down traditional 

barriers between organizations and fostering collaboration and knowledge sharing. Leaders 

who tend to make data-driven decisions are more likely to successfully navigate the rapidly 

evolving landscape of innovation, given the complexity of the environment and the need to 

quickly grasp the situation. To succeed in this environment, leaders must possess a unique set 

of attributes tailored to the dominant innovation paradigms, including open innovation, 

disruptive innovation, and e-leadership. The outcomes were consistent with the initial 

hypothesis that had been previously formulated. 

Advocates of open innovation promote collaboration and knowledge sharing among diverse 

stakeholders, in contrast to the traditional approach of maintaining closed doors (Chesbrough, 

2003). In this regard, several key leadership attributes have been identified as essential. 

Research has confirmed the importance of these attributes, particularly in the context of the 

FIR. These attributes include collaboration, the ability to dismantle internal barriers and build 

relationships with external entities such as startups, universities, and research institutions. This 

involves fostering a culture of openness, trust, and transparency, in which employees feel 

empowered to share ideas and work together across boundaries. The research has also 

highlighted the importance of attributes such as Integrator, Listener, Open-Minded, Holistic 

View, and Networking, which have higher dominance ratios of 2.28, 2.22, 2.13, 1.98, and 1.77, 

respectively. The necessity for companies to engage in extensive cooperative efforts has 

become increasingly evident in order to foster synergies during the development stages, 

particularly in the areas of interfaces and customer sales. This collaboration enables companies 

to expedite their go-to-market strategy and effectively navigate the rapid pace required in the 

current market. Leaders who recognize the value of interconnectedness and possess the ability 

to construct robust innovation ecosystems must identify key stakeholders, establish efficient 

communication channels, and align shared objectives and incentives for mutual success. 

Disruptive innovation is characterized by its ability to challenge conventional wisdom and 

adopt novel ideas, often through more accessible and budget-friendly approaches (Christensen, 
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1997). Notable examples of this include Airbnb, Netflix, and Salesforce, whose respective 

leaders Chesky, Hastings, and Benioff embody this disruptive innovation paradigm within their 

organizations. This concept resonates deeply with contemporary workplace values, 

transcending mere flexibility or autonomy to encompass fostering the innate creativity and 

potential of employees by dismantling restrictive bureaucratic frameworks and granting them 

greater responsibility for their work. Airbnb and Salesforce, as industry leaders, have cultivated 

a culture of rapid experimentation and employee empowerment, enabling their staff to test new 

ideas without being hindered by excessive approval processes. Effective leadership in 

promoting disruptive innovation necessitates traits such as Risk-Taking, Freedom, Open-

Mindedness, Courage, and Visionary Thinking (3.55, 1.95, 2.13, 2.00, 1.77 respectively). 

E-leadership in the digital age means that leadership must adapt to the demands of virtual teams 

and leverage technology to drive innovation. Specifically, this research suggests that e-

leadership attributes can be found by checking the comparison among technology firms’ 

leaders before and after the FIR. Those attributes reflect the effect of the FIR on technological 

firms’ leaders. Some attributes are noticeable such as Visionary, Idea Generation, Freedom, 

Creative (3.05, 2.16, 1.83, 1.52 respectively). 

The research suggests that visionary leaders with a clear and inspiring vision for the future, 

capable of articulating how new technologies can disrupt existing markets and create entirely 

new ones, are more common in technology firms than non-technology firms (ratio of 3.05). 

These leaders possess a deep understanding of emerging trends and are willing to take 

calculated risks to pursue them. In addition, leaders who embrace experimentation and rapid 

iteration, encourage quick decision-making cycles and have a learning-from-failures mentality, 

are crucial in navigating the uncertainties inherent in disruptive innovation. Agility is essential 

in adapting to changing market dynamics, where leaders need to face setbacks and persevere 

in the face of adversity (ratio of 3.29 in technology firms after the FIR). Leaders who possess 

courage and resilience, make tough decisions and face setbacks, are necessary for disruptive 

innovation, which often encounters resistance from established players.  

These leaders need to stay the course and see their vision through to succeed in the face of 

adversity. Table 30 summarizes the research findings while linking them to the innovation 

paradigms found in the literature review. This linkage is vital to highlight as it underscores the 

study's contribution to the existing body of knowledge. By connecting the identified leadership 

attributes with established innovation paradigms such as open innovation, disruptive 
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innovation, and e-leadership, the research demonstrates how these attributes manifest and 

contribute to successful innovation within the context of those paradigms. The outcomes of 

RQ#3 aligned with the preliminary assumption, not only validating the research findings but 

also strengthening the theoretical foundation of the study. It showcases how the research aligns 

with and expands upon existing knowledge, contributing to a deeper understanding of the 

interplay between leadership attributes and innovation paradigms in the era of the FIR. 

Highlighting this link also serves to bridge the gap between theoretical frameworks and 

empirical observations, demonstrating the practical relevance of the research and its potential 

to inform leadership development and innovation management practices.   

Table 30 - The Connection between the Findings to the Innovation Paradigm 
Entrepreneurial 
Leadership 
Attributes 

Ratio of Dominance of 
Entrepreneurial 
Leadership Attributes 

Link To Innovation 
Paradigm  Remarks 

Integrator 2.28 Open Innovation1 1 Correlation with open innovation, which 
highlights collaboration, idea sharing, 
external idea implementation, and 
integrating diverse viewpoints to enhance 
innovation (Chesbrough, 2003). 

Listener 2.22 Open Innovation1 

Open-minded 2.13 Open Innovation1,  
Disruptive Innovation2 

Holistic view 1.98 Open Innovation1 
Networking 1.77 Open Innovation1 
Risk-taking 3.55 Disruptive Innovation2 

2 Focused on disrupting existing markets 
and creating innovative products/services 
that challenge traditional business models 
(Christensen, 1997). 

Freedom 1.95 Disruptive Innovation2,  
E-Leadership3 

Courage 2.00 Disruptive Innovation2 

Visionary 1.77 Disruptive Innovation2,  
E-Leadership3 

Idea generation 2.16 E-Leadership3 3 Linked to E-Leadership, emphasizes 
fostering innovation via inspiring 
creativity, encouraging experimentation, 
and championing new ideas 
(Avolio&Kahai, 2003).  

Creative 1.52 E-Leadership3 

 Source: Author’s own edition 

𝑅𝑎𝑡𝑖𝑜 = 	
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%	𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠	𝑒𝑥𝑖𝑠𝑡𝑒𝑛𝑐𝑒	𝑖𝑛	𝑡ℎ𝑒	1𝑠𝑡, 2𝑛𝑑, 3𝑟𝑑	𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙	𝑅𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 

Research Assumption Validation  

Prior to concluding this chapter, it is necessary to reassess the preliminary research assumptions 

and validate their alignment with the results. The findings of the study corroborate the initial 

hypotheses, elucidating the influence of the Fourth Industrial Revolution (FIR) on 

entrepreneurial leadership attributes and the innovation paradigm. This investigation 

substantiated the research assumptions through a multifaceted approach, encompassing 

quantitative analysis of leadership attributes, qualitative exploration of the innovation 

paradigm, and comprehensive use-case studies.    
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The first assumption, pertaining to RQ1, postulated that the FIR has fundamentally transformed 

entrepreneurship, necessitating leaders with adaptability, risk tolerance, and a collaborative 

disposition. The research outcomes strongly supported this assumption. The quantitative 

analysis revealed a significant increase in the prevalence of attributes such as risk-taking, 

prioritizing, empathy, motivation, and open-mindedness among leaders subsequent to the FIR. 

These attributes reflect the imperative for entrepreneurs to adapt to rapid technological change, 

embrace calculated risks, and foster collaboration within their ecosystems.    

The second assumption, associated with RQ2, proposed that entrepreneurial leaders in 

technology firms must possess visionary strategic capabilities and the ability to navigate rapid 

change and encourage innovation. This assumption was also corroborated by the research 

findings. The analysis highlighted the predominance of attributes such as prioritizing, 

decisiveness, and visionary thinking among technology firm leaders following the FIR. These 

attributes reflect the necessity for leaders to establish a clear direction, make swift decisions, 

and cultivate a culture of innovation in a rapidly changing technological environment.    

The third assumption, related to RQ3, asserted that the FIR necessitates an innovation model 

that prioritizes agility, collaboration, and data analysis. The research findings supported this 

assumption, emphasizing the importance of leadership attributes that foster disruptive and open 

innovation. The analysis revealed the predominance of attributes such as risk-taking, 

decisiveness, open-mindedness, and networking among leaders in the FIR. These attributes 

reflect the necessity for leaders to embrace change, make bold decisions, and foster 

collaboration to drive innovation in a rapidly evolving technological landscape. 

In summary, the research results validated all research assumptions, confirming the 

transformative impact of the FIR on entrepreneurial leadership attributes and the innovation 

paradigm. The results highlight the significant shift in the innovation landscape, demanding 

that entrepreneurs adapt by fostering collaboration, embracing risk-taking, and prioritizing 

rapid growth and adaptability.  
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CHAPTER 8 – DISCUSSION AND CONCLUSIONS 
 

This final chapter represents the culmination of the dissertation research and divided into two 

main parts. The initial section offers a thorough discussion that encapsulates the principal 

findings and addresses the research questions that have steered this study. Following this, the 

concluding section presents the thesis statement derived from the investigation, novelty, and 

implications of the research, and proposes practical applications as well as potential directions 

for future research endeavors. 

 

8.1 Discussion  

As part of the Fourth Industrial Revolution (FIR), the current economic and technological 

environment is characterized by remarkable technological advancements that have 

significantly altered how we live, work, and interact with the environment. This revolution 

accelerates technological progress and forces entrepreneurs to adapt to the changing landscape. 

While those technological developments offer new opportunities, they also present significant 

challenges. This phenomenon adds to the rapidly changing world, as evidenced by the VUCA 

paradigm in recent years, which has been influenced by external factors such as the COVID-

19 pandemic, geopolitical changes, and the global economic situation. 

 
Thus, entrepreneurs need to align themselves toward a much more complex innovative 

environment and adjust their leadership attributes to cope with this high-paced and constantly 

changing economic and strategic environment. The core goal of this research is to investigate 

the effect of the current FIR on the innovation paradigm or, more precisely, its effect on 

entrepreneurial leadership attributes. As part of this research, three questions have been posed: 

First, what are the effects of the FIR on entrepreneurial leadership attributes? Second, which 

leadership attributes are more prevalent in technology firms today? And third, how have these 

leadership attributes influenced the innovation paradigm of technological firms? 

This research utilizes written text related to leaders from the different industrial revolutions, 

from the First Industrial Revolution in the late 19th century until the FIR. The sample included 

147 leaders from all industrial revolutions, and the research used NLP (Natural Language 

Processing) tools to extract relevant leadership attributes from over 950 text files and compare 

those leadership attributes in each revolution. Furthermore, this reveals the changes and the 

revolution’s effect on the entrepreneur. The analysis was conducted with three pathways: 

descriptive statistics analysis based on the results of the NLP process; the GTM, which tries to 
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construct an emerging theory from the research data; and use case analysis conducted on six 

firms from different revolutions.  

This research reveals several exciting insights and also emphasizes the changes caused by the 

FIR, as it marked a turning point in recognizing the process of innovation and promoting 

innovative products and technology. We first look at the broader effect of this revolution, as 

the pervasive fusion of physical, digital, and biological technologies characterizes the FIR. This 

amalgamation manifests in several key characteristics: first, hyperconnectivity through the 

Internet of Things (IoT) and ubiquitous data networks, blurring lines between physical and 

digital spaces; second, automation and intelligence driven by artificial intelligence (AI) and 

robotics, transforming production systems and augmenting human capabilities; third, blurring 

of industries as new technologies catalyze cross-disciplinary collaborations and redefine 

traditional boundaries; fourth,  rapid customization and personalization enabled by advanced 

manufacturing and data analytics, tailoring products and services to individual needs; and fifth, 

ethical and societal challenges arising from data privacy, job displacement, and the need for 

human-centered governance in a technology-driven world. These characteristics directly affect 

entrepreneurs while reshaping their methods to lead their firms and fostering innovation in the 

current fast-paced world. 

The research framework comprises three distinct research pathways, each meticulously 

developed. The first research pathway, descriptive statistics analysis, revealed several key 

leadership traits that are particularly prevalent following the FIR. These attributes include risk- 

takers, prioritize, empathy, motivation, integration, listener, open-minded, and courage. Other 

dominant leadership attributes are holistic view, freedom, charisma, achiever, ethics, 

influencer, networking, patience, self-confidence, self-control, visionary, opportunism, and 

inspiration. Those findings affirm and uphold the current knowledge regarding the affected 

research domain innovation and can be linked to several insights. One of the most relevant is 

the disruptive innovation concept (Christensen, 2013), also discussed later in this chapter, 

emphasizing the importance of several leadership attributes. Another important theory is that 

of the transformative leader (Teece, 1997), who also plays a crucial role in a constantly 

changing environment. An interesting theory that also aligned with those results is the 

combination of Teece  et al.’s (1997) dynamic capabilities theory and dynamic innovation 

capabilities (Davenport et al., 2007). In the end, this research correlated with those theories, 

but the data collection and analysis method were different and conducted based on screening 
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the leadership attributes of the leaders throughout history. Another distinction worth 

mentioning is the link to the FIR. As those mentioned theories were not linked directly to the 

effect of the current revolution, this research tied the direct link, which is part of the research 

method.  

The second research pathway, the GTM, laid an emerged theory for the current entrepreneur 

that must foster innovation. Firms can gain a competitive edge by collaborating with their 

ecosystems to launch new products or services. Entrepreneurs must integrate external systems 

and technologies and prefer to “buy” rather than “make” decisions, leading to increasing 

innovation within the firm. Therefore, the FIR has made companies more interdependent, 

making ethics and empathy crucial so they can be aligned and compatible with the ecosystem. 

As technology advancement keeps increasing, the data is limited, and flexible management and 

development methods are necessary. 

Furthermore, to ensure employees adapt to this changing world, it is vital to prioritize worker 

well-being so they can embrace inevitable change. The leadership attributes that link to this 

suggested theory are described in the first pathway, but the most relevant are networking, 

integration, open-mindedness, integration, networking, risk-taker, visionary, inspiring, 

freedom, empathy, and ethical behavior. Many of these attributes directly affect how an 

entrepreneur can lead and cope with change. Moreover, innovation, creativity, and change-

related were common attributes before and after the FIR, and they are essential regardless of 

the surrounding era.  

The third pathway, Use-Case analysis, checked six firms – three from the FIR era and three 

from antecedent revolutions. The analysis tackled not only the leadership attributes, but also 

looked at the competitive advantages of the firms, and the implemented innovation methods in 

the firms. This pathway emphasizes several additional insights. The foremost insight, namely 

the FIR, emphasizes rapidity, innovation, and creativity more than strict conformity to 

established procedures. This era of rapid technological advancements calls for businesses to be 

adaptable and innovative to survive. The focus is on harnessing the power of these 

advancements to drive success, rather than being hindered by outdated processes. The second 

insight is in line with this emphasis on innovation, The FIR recognizes the importance of 

granting employees the freedom to be creative and contribute novel ideas. This approach goes 

beyond mere flexibility or autonomy, as it involves breaking down restrictive bureaucratic 

structures and empowering employees to take ownership of their work. The FIR advocates for 
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using off-the-shelf technology. The third finding from the Use-Case analysis highlights a 

preference for modifying existing technology over developing new systems. Creating new 

systems is often time-consuming and costly, potentially lagging behind the fast-paced business 

environment. Conversely, off-the-shelf technology offers benefits such as faster 

implementation, easier maintenance, and cost-efficiency. Additionally, these systems have a 

proven track record, giving businesses with greater confidence in their effectiveness. 

8.2 Dissertation Theses  

The Fourth Industrial Revolution has caused significant technological changes, compelling 

businesses to adapt and innovate to maintain their competitiveness. The results affirmed the 

preliminary research assumptions, highlighting the significant shift in the innovation landscape 

and necessitating that entrepreneurs adapt to the environment. This study confirms that in 

this volatile, uncertain, complex, and ambiguous environment, firm’s leaders must 

possess adaptability, risk tolerance, and collaboration skills to succeed. These leaders 

must be skilled at integrating emerging technologies, encouraging collaboration within 

tech-driven ecosystems, and managing the unpredictable landscape of disruptive 

innovation. This research provides strong support for the notion that visionary strategic 

capabilities are essential for leaders in the FIR. These leaders must be agile and decisive, 

exhibiting resilience in the face of setbacks and a penchant for experimentation. 

Additionally, they should foster a collaborative and motivating management approach 

that empowers employees to contribute their creative ideas and take initiative. This 

research confirms that disruptive and open innovation are crucial for FIR’s success, 

which demands leaders with a mix of risk-taking, decisiveness, openness, and networking. 

These leaders must embrace diverse viewpoints, integrate external ideas, and foster a 

creative environment that empowers employees to contribute to innovation. To thrive in 

the FIR, organizations must adapt their practices by implementing flexible structures 

that can respond to rapid change, promoting continuous learning and development, and 

fostering a culture of collaboration and experimentation. It is crucial to quickly identify 

opportunities, assess risks, and make data-driven decisions in this fast-paced 

environment. Furthermore, companies must effectively operate within their ecosystems, 

accelerate the go-to-market phase, and integrate external systems and technologies to 

drive innovation. Finally, ethical leadership and empathy toward stakeholders are 

essential. Business leaders must consider the social and environmental impacts of their 

decisions, demonstrating a commitment to responsible and sustainable business practices. 
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8.3 Novelty of this research 

Embracing novelty is essential in scientific research, as it can lead to groundbreaking 

discoveries, new methodologies, and fresh viewpoints that challenge current knowledge and 

broaden our understanding. The impact of the FIR on Innovation and entrepreneurs has 

typically been studied in the context of its effects on the technological world. However, this 

research introduces a novel element by focusing on the FIR’s influence on the human factors 

central to innovation and entrepreneurship. It investigates how emerging technologies shape 

the skills, mindsets, and collaborative models necessary for entrepreneurs to succeed in this 

new landscape. Additionally, it assesses the leadership effects of rapid technological change 

on entrepreneurial decision-making and risk-tolerance. By gaining a deeper understanding of 

these elements, new support systems and educational approaches can be developed to empower 

entrepreneurs to drive innovation rather than simply reacting to the technological changes 

around them. 

The objective of this research is to explore the dynamic and often cyclical relationships 

between the FIR, innovation, and entrepreneurship. A novel approach in this research is to 

focus on feedback loops instead of treating these domains as linear. Technology, innovation, 

and entrepreneurship are interdependent and influence each other in various ways. The research 

investigates how FIR technologies enforce updated entrepreneurial behaviors to promote 

innovation. Additionally, examining how innovation practices must evolve due to the FIR’s 

unique characteristics would provide fresh insights into fostering innovation in this specific 

technological context. 

The application of Natural Language Processing (NLP) techniques to analyze historical 

changes and train a model to identify entrepreneurial leadership attributes within a corpus of 

text represents a novel approach in the field of research. This study is distinctive in its capacity 

to reveal patterns and insights that would not be possible through conventional historical 

analysis methods. By employing NLP to examine a vast body of historical texts, this study can 

detect subtle changes in language, sentiment, and discourse related to entrepreneurial 

leadership attributes over time. Such a longitudinal perspective could illuminate how societal 

values, technological advancements, or economic conditions have influenced the perception of 

successful entrepreneurial leadership in various eras. Additionally, by training the model to 

recognize these attributes, the study can be applied to contemporary texts, potentially 
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uncovering hidden biases within modern entrepreneurial narratives or shedding light on 

underrepresented leadership styles that could foster a more inclusive entrepreneurial landscape. 

8.4 Implications of this research  

One of the key findings of this study is that changes are an inevitable aspect of the global 

environment and that entrepreneurs must be able to lead and adapt to these changes, regardless 

of the period or pace of industrial revolution. This insight is supported by current research on 

innovation in the 21st century, which also relates to the FIR as confirmed in this study. This 

also led to a preference toward rapid growth rather than organized, planned and controlled 

processes. Specifically, during the FIR period, a significant emphasis was placed on rapid 

growth that involved uncertainty, as opposed to emphasizing order, organization, and detailed 

planning of the processes in organizations. Alternatively, companies must adapt their processes 

to meet evolving customer needs and employ more flexible management and development 

methods such as agile methodology. Firm leaders tend to use flexible and informal 

development and management methods. Similarly, modern organizations use more flexible 

methods and informal hierarchy and management methods to react quickly and foster 

innovation and creativity. 

 

To drive innovation in the current fast-paced and constantly changing environment, 

entrepreneurs must incorporate external systems and technologies into their core value chain. 

This requires sharing information with the company’s ecosystem, which requires openness and 

transparency regarding strategic, technological, and business directions. This also necessitates 

breaking down traditional organizational barriers and promoting collaboration and knowledge 

sharing. In order to generate synergy in the development stages in the realm of interfaces and 

customer sales, companies must now engage in corporation processes significantly more than 

when compared to the past. In this way the companies can speed up the go to market phase and 

effectively navigate the accelerated pace required in the current market.  

 

In addition, companies became increasingly interdependent following the FIR. During the 

period of the FIR, when companies are interdependent and are required to act together in the 

ecosystem, the importance of ethics and empathy in business is more significant than in earlier 

periods. Companies must act ethically not only to protect their own interests but also to ensure 

the well-being of their stakeholders.  
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As the increasing use of technology in firms creates opportunities for innovation and process 

improvement, it also poses challenges. For instance, automation can lead to job losses, making 

it difficult for firms to find and retain employees. The complexity of new technologies can also 

make it difficult for firms to adapt their ethical practices to use them effectively. 

Technology’s growing presence in the workplace poses a multifaceted challenge for managers, 

who must strike a balance between technological advancements and the ethical treatment of 

workers. While technology can boost productivity and efficiency, it can also disrupt jobs, create 

ethical dilemmas, and intensify existing social inequalities. To tackle these issues, managers 

must consider three key ethical aspects: open communication and transparency, reskilling and 

upskilling employees, and ensuring the ethical use of data. To mitigate the negative effects of 

job displacement due to technological advancements, it is crucial for managers to communicate 

openly with their employees about the potential impact on their jobs and livelihoods. By 

investing in reskilling and upskilling programs, managers can help affected workers transition 

into new roles or adapt to the changing demands of their current jobs. Ethical considerations 

such as data privacy, avoiding discrimination based on personal data, and using data to improve 

employee experiences and productivity must also be addressed to ensure that technology is 

used in a responsible manner. 

To remain competitive, firms must adopt a proactive and data-driven approach to decision-

making in response to the dynamic business environment. Key Strategic Management 

Implications include: agile and adaptable strategic decision-making, data-driven decision-

making, calculated risk-taking and experimentation, and ecosystem collaboration. By investing 

in data analytics capabilities, leaders can collect, analyze, and interpret vast amounts of data to 

gain valuable insights into market trends, customer behavior, and competitive dynamics. In 

addition, leaders should cultivate a culture of experimentation, empowering employees to take 

risks and pursue new ideas. Lastly, firms must collaborate with partners, suppliers, and 

customers to share resources, knowledge, and expertise. 

Managers must develop a comprehensive decision-making structure, encompassing 

opportunity identification, risk assessment, alternative evaluation, and informed selection. 

They should also invest in data analytics by hiring experts, acquiring necessary software, and 

implementing data governance policies. Encouraging a risk-taking culture, with rewards for 

innovation, learning from mistakes, and treating failures as learning opportunities, is essential. 
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Building ecosystem partnerships through joint ventures, alliances, and knowledge-sharing 

initiatives is crucial. Finally, a well-defined go-to-market strategy leveraging data insights, 

ecosystem partnerships, and a risk-aware decision-making approach can expedite market entry 

and provide a competitive advantage. 

Off-the-shelf systems are an alternative to creating new systems from scratch. They offer 

benefits such as affordability, fast implementation, and easy maintenance. The use of existing 

infrastructure, such as cloud computing and SAS, is a trend. This shift toward existing 

technologies does not diminish the scientific prowess of researchers. Technology allows 

scientists to focus on their areas of expertise and to make significant contributions to scientific 

progress. By freeing them from repetitive tasks, scientists can concentrate on developing new 

hypotheses, designing innovative experiments, and interpreting intricate data. 

 

Technology has improved data collection and analysis for researchers by automating manual 

tasks, giving them more time to focus on interpreting and understanding data. For example, 

AI-based big data analytics tools were employed in this study to analyze large-scale textual 

data. Technology has also revolutionized scientific experimentation and collaboration. Virtual 

reality (VR) and augmented reality (AR) technologies allow researchers to conduct simulations 

of experiments in a digital environment, eliminating the need for physical materials or 

expensive equipment. This makes experiments more efficient and accurate. Online platforms 

and social media tools have enabled scientists to collaborate on projects, share data, and track 

the spread of diseases. Technology has accelerated scientific progress by allowing researchers 

to focus on their core competencies and has opened up new opportunities for collaboration and 

innovation. As technology continues to advance, we can anticipate even more transformative 

applications in the future. 

The significance of creativity and freedom as drivers of innovation in the rapidly evolving FIR 

cannot be overstated for technology companies. Although access to information and 

technology is crucial, it is ultimately the innovative potential of employees that determines a 

company’s competitive advantage and ability to thrive. This necessitates a shift from mere 

flexibility or autonomy to a culture of empowerment, where employees are actively encouraged 

to pursue innovative ideas and take ownership of their work. 
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Adapting to change and resisting rigidity are critical in the FIR. Stifling creativity and adhering 

to strict hierarchies limit adaptability. Dismantling these barriers and nurturing a safe 

environment enables employees to innovate, iterate, and tackle emerging challenges. The FIR 

emphasizes the value of combining human and machine capabilities. Automation and AI excel 

at specific tasks, but it is the human ability to creatively synthesize information, solve 

problems, and envision new possibilities that drives true innovation. By allowing employees 

to explore their creativity, a virtuous cycle is created where technology augments their 

capabilities, and their ideas further refine technology, propelling the company forward. This 

approach is similar to the successful tech firm practice of allowing employees to dedicate a 

portion of their workweek to personal projects, resulting in the creation of innovative new 

products. Embracing a culture of employee freedom in technology firms is not just a good 

feeling but a strategic imperative. By removing restrictions, encouraging exploration, and 

promoting safety, companies can unlock their employees’ full potential, turn them into 

innovation engines, and secure a competitive edge in FIR. This approach has been endorsed by 

experts such as Clayton Christensen, who stressed the importance of empowering employees 

for innovation and growth. 

 

8.5 Theoretical Contribution 

This study examines the interplay of three areas of knowledge: the transformative effects of 

the industrial revolution, the development of the innovation paradigm, and the role of 

leadership and entrepreneurship in understanding the impact of the FIR. The research aims to 

explore how entrepreneurial leadership attributes have changed due to the FIR, by conducting 

an extensive literature review on these topics, which comprises three main sections. The first 

section delves into the concept of innovation, different types of innovation, and the historical 

shifts in the innovation paradigm over the past two centuries. The second section discusses the 

implications of past and current industrial revolutions. The third section focuses on 

entrepreneurship and leadership, examining the impact of leadership on innovation and the 

attributes that enhance the innovation factor in leadership. 

 

This research presents a new approach for analyzing innovation and adaptability in the 

contemporary era. By investigating the evolution of leadership attributes across different 

periods of industrial revolutions, we aim to provide a fresh perspective on firms’ strategies, 

particularly the role of leaders in guiding their organizations along the path of innovation. The 

study suggests that adopting a collaborative mindset, where leaders are open to sharing ideas 
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within their ecosystem, can enhance a firm’s ability to utilize available knowledge and 

technology, and focus resources on projects with the greatest potential for success. This 

approach can also provide valuable insights for assessing and analyzing startups in their early 

stages. The practical implication of understanding the attributes that drive innovation within a 

firm is to encourage greater emphasis on education and training in the academic field to 

cultivate these attributes. Since most leadership attributes require life-long learning and 

training, the research results highlighting preferred leadership attributes can be incorporated 

into the current study programs of managers and business leaders. 

 

8.6 Managerial Implications 

This research on FIR’s impact on innovation and entrepreneurial leadership serves as an 

essential guide for navigating our interconnected world. By exploring the interplay between 

technological advancement, human creativity, and visionary leadership, it equips businesses to 

innovate, investors to discern wisely, and strategists to plan for a prosperous and sustainable 

future. In the complex realm of the FIR, this study offers a roadmap to uncover progress and 

steer through uncertainties. Comprehending FIR's impact on innovation and leadership is 

crucial for businesses to navigate uncharted territories. AI and Big Data enable data-driven 

decisions and agile experimentation, facilitating the development of disruptive offerings. 

Leaders embracing collaborative platforms and demonstrating agility in volatile markets can 

guide their firms effectively. Strategic management frameworks must evolve to include open 

innovation models, talent acquisition strategies for sought-after skills, and leadership 

development programs suited for the digital era. 

The study's findings hold significant implications for contemporary organizational 

management. Top management must exhibit entrepreneurial leadership to navigate the fast-

paced, ever-changing business environment. Given the increasing market unpredictability, 

organizations should invest in training programs to equip top managers with the skills 

necessary for success. For the academic realm of business management, institutions should 

enhance their curricula to better prepare students for leadership in today's dynamic 

environment. MBA programs, in particular, should include more courses and activities that 

develop adaptability, strategic thinking, and innovation skills, fostering a comprehensive 

understanding of modern leadership challenges. Lastly, the findings impact the broader 

ecosystem of technology firms. Venture Capital (VC) foundations and investment firms should 

refine their ability to predict startup success. Insights from this research, such as the importance 
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of entrepreneurial experience and robust business plans, can guide more informed investment 

decisions, increasing the likelihood of success. 

The mentioned key implications provide essential guidance for companies, academic 

institutions, and investment firms looking to improve their resilience and adaptability in the 

constantly changing business environment. Enhancing top management, strengthening 

business education, and refining startup success prediction models are crucial steps that can 

contribute to a more dynamic and productive business ecosystem. 

 

8.7 Limitations and Further Research Suggestions 

Though this dissertation is comprehensive, it is not without limitations. One main limitation 

concerns the newness of the FIR. Specifically, the FIR is still in progress, thus some of the 

associated attributes may still be developing. The proposed solution for this is to ensure a 

similar result after the situation stabilizes.  

 

Another limitation is the research method itself, as content analysis extracts the information 

from the written texts. Thus, this information may be biased, either from the writer’s 

perspective, which may be the leader himself, i.e., in an autobiography, or from the writer’s 

perception, which may differ from the actual situation. Some of the leadership attributes may 

be emphasized at a particular time. In contrast, others may be dimmed due to cultural effects, 

so that historical perspectives may be biased.  

 

Other than analyzing a much broader sample, future research proposals should attempt to link 

leadership to the industrial revolution sequence, the industry segment, and the firm’s success 

rate. This research may reveal a deeper layer by connecting a specific leadership attribute to 

the market segment. The use of a mixed research design method could potentially yield more 

robust results. It would be beneficial to combine this approach with the firm’s success rate or 

a similar quantitative metric for future reference. Such information would provide valuable 

insight into the entrepreneur’s role. 

 

Sometimes, there is uncertainty in the context of the main essence of the company - whether 

the technology is a critical component of the company’s activity or whether there are other 

components that provide competitive advantage. An example of this can be given by General 

Electric or industrial companies from the beginning of the 20th century. It is undeniable that 
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technology is a significant component, but management and the ability to obtain significant 

financing are probably the company’s competitive advantage. Because of this, there are gaps 

in the analysis of results regarding leadership attributes that are characteristics of technological 

companies. The proposed solution for future research is a significant increase in the sample 

size so that such cases will be weighted with additional cases. 

 

This research opens avenues for further exploration of management styles within companies, 

particularly those that have undergone alterations and changes in response to the FIR. While 

conducting this research, the capabilities of artificial intelligence developed significantly, 

emphasizing NLP, which is one of the main research tools. It should be noted that this 

development is not surprising and is part of the initial working assumptions regarding the rate 

of progress. It is recommended to reproduce the research using advanced tools with an 

emphasis on LLM Large Language Models and to add a significantly large amount of corpus 

data, apart from the total ~ 921 text documents examined as part of this research, so that it will 

be possible to analyze the results optimally. Similarly, performing a use case analysis using 

similar tools is recommended, thereby allowing another point of view. 

 

Another proposed area for future research is the development of a questionnaire for distribution 

among senior management, rather than solely targeting the prominent leader tested in this 

study, to assess the validity of the conclusions. It is also suggested to examine a relationship 

between the characteristics diagnosed as part of this research and the company’s success, 

although precise and detailed planning is necessary as often a company’s successes are derived 

from the changes in the company’s strategic business environment. 
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Appendix 1 

Research Sample 

 
The following table presents the sample and dataset used in this study. It comprises a list of selected leaders. The chosen dataset was obtained 
through the methodology described in the research methodology chapter. The table below showcases the data for the sample and dataset used in 
the current research project. This comprises a range of selected leaders. The chosen dataset was acquired through the methodology chapter 
outlined in the research methodology. 
 
Table 1 - Research Sample – Leader’s Dataset 

Leader Firm Industry Sector Industrial Revolution  
Cornelius Vanderbilt New York Central and Hudson River Railroad Infrastructure 1st  
Lammot du Pont Dupont Chemicals 1st  
Ezra Cornell The Western Union Telegraph Company Telecommunications 1st -> 2nd transition  
George Westinghouse Westinghouse Technology 1st -> 2nd transition  
Henry Osborne Havemeyer The American Sugar Refining Company Industrial 1st -> 2nd transition  
Alfred J. Brosseau Mack Trucks Motor Vehicles & Parts 2nd 
Alvah Curtis Roebuck Sears Roebuck Company Retailing 2nd 
Bert Cross 3M Company Chemicals 2nd 
Charles M. Schwab United States Steel  Industrial 2nd 
Colby Chandler Eastman Kodak  Technology 2nd 
D. Brainerd Holmes Raytheon Aerospace & Defense 2nd 
Donald Trautlein Bethlehem Steel Industrial 2nd 
Edward G. Jefferson  Dupont Chemicals 2nd 
Frank B Jewett Bell labs Telecommunications 2nd 
Frank Shrontz Boeing Aerospace & Defense 2nd 
Frederick Kappel AT&T Technologies Telecommunications 2nd 
Frederick Rentschler United Aircraft Aerospace & Defense 2nd 
Henry Ford Ford Motors Motor Vehicles & Parts 2nd 
J.P. Morgan  US Steel Industrial 2nd 
Jamsetji Tata Tata Industrial 2nd 
John D. Rockefeller  Standard Oil Industrial 2nd 
Ken Olsen Digital Equipment Technology 2nd 
Lammot du Pont Copeland Dupont Chemicals 2nd 
Levi Strauss Levi Strauss Retailing 2nd 
Lucius Smith Lowe Lowe’s Retailing 2nd 
Nikola Tesla Nikola Tesla Company Technology 2nd 
Sir Douglas Alexander Singer Manufacturing Technology 2nd 
Theodore Newton Vail American Telephone and Telegraph Company Telecommunications 2nd 
Thomas Alva Edison Research Laboratory Technology 2nd 
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Leader Firm Industry Sector Industrial Revolution  
Thomas J. Watson IBM Technology 2nd 
Walt Disney Walt Disney Hotels, Restaurants & Leisure 2nd 
William Cooper Procter Procter Gamble Consumer goods 2nd 
William S. Vaughn Eastman Kodak  Technology 2nd 
Charles L. Brown AT&T Technologies Telecommunications 2nd -> 3rd transition 
Dr. Edwin Gee Paper Company industrial 2nd -> 3rd transition 
Fred J. Borch General Electric Industrial 2nd -> 3rd transition 
Harry Gray UTC Aerospace & Defense 2nd -> 3rd transition 
Lee Iacocca Chrysler Motor Vehicles & Parts 2nd -> 3rd transition 
Michael J. Cudahy Marquette Electronics Technology 2nd -> 3rd transition 
Nicholas Chabraja General Dynamics Aerospace & Defense 2nd -> 3rd transition 
Reginald Jones GE Industrial 2nd -> 3rd transition 
Robert Bob Galvin Motorola Technology 2nd -> 3rd transition 
Thornton F. Bradshaw RCA Telecommunications 2nd -> 3rd transition 
William M. Allen Boeing Aerospace & Defense 2nd -> 3rd transition 
Alex Trotman Ford Motors Motor Vehicles & Parts 3rd  
Andrew S. Grove Intel Technology 3rd  
Charles O. Holliday Dupont Chemicals 3rd  
Craig R. Barrett Intel Technology 3rd  
David Dillon  Kroger Retailing 3rd  
David T. Kearns Xerox Technology 3rd  
Donald Petersen Ford Motors Motor Vehicles & Parts 3rd  
Edgar S. Woolard Jr Dupont Chemicals 3rd  
Edward E Whitacre Jr  SBC Communication  Telecommunications 3rd  
F. Duane Ackerman BellSouth Telecommunications 3rd  
Frank T. Cary IBM Technology 3rd  
Gary L. Tooker Motorola Telecommunications 3rd  
George H. Weyerhaeuser Weyerhaeuser Chemicals 3rd  
Gordon E. Moore Intel Technology 3rd  
Hans Dieter Pötsch Volkswagen Motor Vehicles & Parts 3rd  
Harry C. Stonecipher  Boeing Aerospace & Defense 3rd  
Henry McKinnell Pfizer  Healthcare 3rd  
Howard Schultz Starbucks Retailing 3rd  
Ivan Seidenberg Verizon Communications Telecommunications 3rd  
Jack Welch GE Industrial 3rd  
Jacques Nasser  Ford Motors Motor Vehicles & Parts 3rd  
James A. Skinner  McDonald’s Corporation Retailing 3rd  
James McNerney 3M Company Chemicals 3rd  
Livio DeSimone 3M Company Chemicals 3rd  
James W. Owens  Caterpillar Incorporated Motor Vehicles & Parts 3rd  
Jeffrey Robert Immelt  General Electric Industrial 3rd  
John A. Young HP Technology 3rd  



 

 169 

Leader Firm Industry Sector Industrial Revolution  
John F. Smith Jr  General Motors Motor Vehicles & Parts 3rd  
John Fellows Akers IBM Technology 3rd  
John H. Bryan Sara Lee Consumer goods 3rd  
Lee Scott  Wal-Mart  Retailing 3rd  
Lewis E. Platt HP Technology 3rd  
Lewis Lehr 3M Company Chemicals 3rd  
Louis V. Gerstner Jr.  IBM Technology 3rd  
Michael Eisner  Walt Disney  Hotels, Restaurants & Leisure 3rd  
Paul Otellini Intel Technology 3rd  
Rand Araskog ITT Industries Telecommunications 3rd  
Raymond Gilmartin  Merck  Healthcare 3rd  
Rick Wagoner  General Motors Motor Vehicles & Parts 3rd  
Robert Eugene Allen AT&T Technologies Telecommunications 3rd  
Robert F. Daniell United Technologies Aerospace & Defense 3rd  
Robert Steve Miller Delphi Motor Vehicles & Parts 3rd  
Roger B. Smith General Motors Motor Vehicles & Parts 3rd  
Ronald D. Sugar Northrop Grumman Aerospace & Defense 3rd  
Russell W. Meyer Jr Cessna Aerospace & Defense 3rd  
Samuel J. Palmisano  IBM Technology 3rd  
Steve Ballmer Microsoft  Technology 3rd  
Steve Case  AOL Technology 3rd  
William C. Weldon  Johnson & Johnson Healthcare 3rd  
William S. Stavropoulos Dow Chemical Chemicals 3rd  
John Hammergren McKesson Healthcare 3rd -> 4th transition 
Larry Ellison Oracle Technology 3rd -> 4th transition 
Phil Knight Nike Technology 3rd -> 4th transition 
Steve Jobs Apple Technology 3rd -> 4th transition 
Alex Gorsky Johnson & Johnson Industrial 4th  
Alfred F Kelly Jr  visa Insurance, Finance 4th  
Arianna Huffington Huffington Post Technology 4th  
Brian Chesky Airbnb Technology 4th  
Brian S. Tyler McKesson Healthcare 4th  
Cara Carleton (Carly Fiorina) HP Technology 4th  
Carl Douglas McMillon  Walmart Retailing 4th  
Carol B. Tomé United Parcel Service Insurance, Finance, Logistics 4th  
Charles O. Holliday  Royal Dutch Shell Energy 4th  
Dai Houliang  Petro China Energy 4th  
Darius Adamczyk  Honeywell Technology 4th  
Darren Woods  Exxon Mobil Energy 4th  
Dave Cote Honeywell Technology 4th  
Doug McMillon Walmart Retailing 4th  
Elon Musk Tesla Motor Vehicles & Parts 4th  
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Leader Firm Industry Sector Industrial Revolution  
Eric Yuan Zoom Video Technology 4th  
Gary Nagle  Glencore Industrial 4th  
Gregg Steinhafel Target Retailing 4th  
Helge Lund BP Energy 4th  
Jack Dorsey Twitter Technology 4th  
Jack Ma Alibaba Retailing 4th  
Jeff Bezos  Amazon Retailing 4th  
John Donahoe Nike Technology 4th  
Karen S. Lynch  CVS Health Healthcare 4th  
Kim Hyun Suk Samsung Electronics Technology 4th  
Larry Page Google Technology 4th  
Louis Camilleri Altria Group Incorporated Consumer goods 4th  
Lowell McAdam Verizon Communications Telecommunications 4th  
Marc Benioff Salesforce Technology 4th  
Mark Zuckerberg  Facebook Technology 4th  
Meg Whitman HP Technology 4th  
Ola Källenius Daimler Motor Vehicles & Parts 4th  
Oliver Bäte Allianz Insurance, Finance, Logistics 4th  
Patrick P. Gelsinger  Intel Technology 4th  
Peter Andreas Thiel Palantir Technology 4th  
Reed Hastings Netflix Technology 4th  
Rosalind Brewer Walgreens Boots Alliance Retailing 4th  
Sarah London Centene Healthcare 4th  
Sean Minter AmplifAI Technology 4th  
Shu Yinbiao State Grid Infrastructure 4th  
Stefan Hartung Bosch Group Industrial 4th  
Takahiro Hachigo Honda Motor Motor Vehicles & Parts 4th  
Takeshi Uchiyamada  Toyota Motor Motor Vehicles & Parts 4th  
Thomas Buberl AXA Insurance, Finance, logistics 4th  
Tim Cook  Apple Technology 4th  
Ulf Mark Schneider Nestlé Consumer goods 4th  
Yasir Al-Rumayyan  Saudi Aramco Energy 4th  
Zhang Yuzhuo  Sinopec Group Chemicals 4th  
Zhou Naixiang China State Construction Engineering Infrastructure 4th  

 Source: Author’s own edition 
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Appendix 2 

Supplementary Material for Pathway #1 – Descriptive Statistics Analysis 
Table 1 - Industry sector by Industrial Revolution  

Industry Sector Leaders Count 
Industrial Revolution  
1st 2nd  3rd  4th  Total 

Infrastructure 1 0 0 2 3 
Consumer Goods 0 1 1 2 4 
Healthcare 0 0 3 4 7 
Insurance, Finance & Logistics 0 0 0 4 4 
Energy 0 0 0 5 5 
Chemicals 1 3 7 1 12 
Telecommunications 0 4 8 1 13 
Technology 0 8 15 21 44 
Industrial 0 6 5 3 14 
Motor Vehicles & Parts 0 2 10 4 16 
Retailing 0 3 4 6 13 
Aerospace & Defense 0 3 7 0 10 
Hotels, Restaurants & Leisure 0 1 1 0 2 
Total 2 31 61 53 147 

 Source: Author’s own edition 

 

 
Table 2 - Entrepreneurial Leadership Attributes – Within Technology and Non-Technology Firms, 
Before and After the FIR 
 

Attributes Technology Firms Leader Non- technology Firms Leaders 
 After 4th Ind. 

Revolution  
Before 4th Ind.  
Revolution  

After 4th Ind. 
Revolution  

Before 4th Ind.  
Revolution  

Achiever 38% 22% 31% 59% 
Ambition 33% 22% 23% 34% 
Assertive 5% 0% 0% 3% 
Autonomous 33% 26% 27% 38% 
Changes Related 71% 65% 52% 59% 
Charisma 38% 13% 13% 16% 
Coaching 38% 17% 23% 31% 
Communicate 67% 43% 48% 53% 
Courage 57% 17% 28% 47% 
Creative 62% 43% 31% 41% 
Decisive 19% 4% 15% 13% 
Empathy 14% 0% 4% 6% 
Ethics 24% 9% 20% 34% 
Execution 57% 48% 38% 44% 
Flexibility 24% 9% 15% 19% 
Forecast Future 52% 26% 45% 66% 
Freedom 29% 9% 11% 16% 
Friendly 5% 0% 3% 0% 
Hard-working 29% 39% 17% 13% 
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Attributes Technology Firms Leader Non- technology Firms Leaders 
 After 4th Ind. 

Revolution  
Before 4th Ind.  
Revolution  

After 4th Ind. 
Revolution  

Before 4th Ind.  
Revolution  

Holistic View 33% 17% 18% 38% 
Idea Generation 81% 48% 54% 38% 
Influencer 5% 4% 7% 16% 
Innovative 62% 39% 42% 50% 
Inspiring 67% 26% 28% 31% 
Integrator 19% 4% 8% 16% 
Listener 38% 13% 13% 22% 
Motivation 57% 13% 24% 47% 
Negotiate 5% 9% 20% 0% 
Networking 29% 17% 14% 25% 
Open-minded 5% 9% 4% 16% 
Opportunism 29% 17% 15% 25% 
Passion 43% 57% 38% 25% 
Patience 19% 4% 8% 9% 
Performance Oriented 48% 48% 44% 53% 
Persistence 10% 22% 6% 0% 
Persuasion 29% 17% 23% 31% 
Planning 14% 13% 30% 22% 
Prioritize 19% 4% 6% 16% 
Proactiveness 33% 26% 27% 34% 
Resource Manager 29% 17% 18% 22% 
Responsibility 81% 70% 72% 88% 
Risk-takers 10% 4% 1% 6% 
Self-confident 5% 0% 1% 0% 
Self-control 5% 0% 1% 0% 
Strategic Thinker 57% 39% 52% 63% 
Team Builder 0% 4% 1% 0% 
Visionary 38% 22% 10% 13% 

 
 Source: Author’s own edition 
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Appendix 3  

Supplementary Material for Pathway #2 – Grounded Theory Method 

 

The memos included in this appendix offer a comprehensive account of the GTM analysis 

procedure. They serve to elucidate the process of theory development and offer insights into 

how the theory can be employed to elucidate entrepreneurs’ experiences in the FIR. 

 

Memo # 1 

To promote innovation, entrepreneurs must be able to combine and integrate external systems 

and technologies into the core systems of the value chain they provide to their customers. This 

ability to integrate external systems requires the sharing of information with the company’s 

eco-system, requiring the openness of entrepreneurs while revealing strategic, technological, 

and business directions. 

 

One of the significant characteristics of the FIR is the speed of adoption of new trends (such 

as Netflix and Airbnb) by end users. As a result, the company is required to adopt a business 

and technological strategy that will allow a very fast growth rate and the ability to support a 

large number of users. A dramatic effect on entrepreneurs during FIR is their ability to deal 

with the speed of technology through the adoption and integration of existing systems. 

Entrepreneurs achieve this through an integrated approach to the technological environment in 

which they work, while examining and sharing the immediate work environment and trying to 

integrate technologies, capabilities, and systems. 

 

As part of the current research, it appears that the ability to integrate systems that exist on the 

shelf is a significant element in the company’s ability to deal with the high rate of adoption and 

to enable dealing with the rate of technology that was manifested during the FIR. The 

significant characteristics of the entrepreneur that enable this are Networking and Integrator 

(1.77 and 2.28, respectively). Accordingly, entrepreneurs are required to have a Holistic view 

(dominance of 1.98) and to be Open-minded (dominance of 2.13). 

 

As a parallel example from the past, we can give car manufacturers in the past (Dodge, 

Chrysler, or Ford) who were required to increase the production rate of cars through the use 

and integration of mechanized production lines (in the framework of the second industrial 

revolution). 
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Current time example is Netflix which utilizes the capabilities of Amazon AWS as cloud 

computing servers, which provides the benefit of video streaming services to its customers. In 

fact, the performance of the cloud servers can be considered as a core product of Netflix, 

essential to the provision of their service. 

 

Memo # 2 

The rapid pace of technological progress as part of the FIR results in a situation where 

companies tend to avoid establishing in-house development centers in favor of technologies 

that can be purchased through the integration of external suppliers. As derived from Memo #1, 

the entrepreneurs are required to adopt external core systems within the organization and be 

a full part of the core systems and value chain in the organization. 

 

Historically, the formation of research units has been a critical step for entrepreneurs, as it 

allows for the comprehensive development of core components. This is exemplified by Bell 

Labs, which assembled a group of exceptional scientists, engineers, and experts from various 

fields to drive innovation. This group carried out the development of numerous technologies 

from the ground up, ultimately producing transistors, which served as the foundation for other 

advanced systems, such as communication systems that constituted a technological and 

commercial breakthrough. Another example is the Westinghouse company, which developed 

the core components of the power grid, including transformers, converters, and energy transfer 

systems. It is estimated that the company devoted approximately 10% of its workforce to R&D 

(Research and Development).   

 

Today, companies base themselves on core systems that already exist and are available for 

development and avoid developing capabilities that exist on the shelf (off-the-shelf 

technology). The strategic management approach considered as buying or making is a 

realization of this approach. It is possible to identify a number of companies that realize this 

concept, such as Bosch, which purchases technologies in their core systems, mainly in the 

automotive field. Another example is Netflix, which uses Amazon’s cloud computing systems 

to stream movies to its customers, and Facebook Ltd., which purchased WhatsApp (2014 for 

$19B) and Instagram (2012 for $ 1 B) instead of developing these capabilities internally. 
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Memo # 3 

Companies are required to have more significant cooperation processes than in the past to 

generate synergy in the development stages, and more so in terms of interfaces and sales to 

customers. In this way, the companies can speed up the go-to-market phase and deal with the 

speed required in the current market. 

 

The networking contexts (1.77 dominance) and open-mindedness (2.13 dominance) are crucial 

for entrepreneurs, and these traits are also reflected in the concentration of companies in major 

hubs around the world, such as the West Coast of the USA (San Jose and Silicon Valley, 

Seattle, Cambridge, Shanghai, Bangalore, etc.). This aligns with Porter’s Diamond of National 

Advantage theory, which was outlined in his 1990 book, The Competitive Advantage of 

Nations. 

 

The collaboration between entrepreneurs and the eco-system is crucial for accelerating 

technological advancement. By sharing knowledge with partners, both direct and indirect 

competitors can benefit from mutual learning and the identification of potential obstacles. 

Furthermore, such collaboration enables the efficient training of employees in the face of new 

technologies. The ability of entrepreneurs to work together with the eco-system is essential for 

the rapid development of technology. By sharing knowledge with partners, they can avoid 

obstacles and learn from each other. Additionally, it facilitates the training of employees in the 

face of new technologies. 

 

The PayPal Mafia, a group of entrepreneurs who co-founded PayPal in the late 1990s, have 

significantly influenced the tech industry. Their innovative spirit and willingness to take risks 

have led to the creation of numerous successful tech startups, including Tesla, SpaceX, 

LinkedIn, Yelp, and Palantir. These entrepreneurs are also renowned for their excellent 

networking abilities, often providing each other with valuable advice, funding, and 

introductions to aid in their mutual success. The Paypal mafia changed the industry in several 

ways and created a culture of innovation and risk-taking, and due to their previous companies’ 

sales, they were capable of enormous investment in new startup companies. The PayPal Mafia 

is a force to be reckoned with in the tech industry. They have helped to shape the industry in 

many ways, and they will continue to do so for years to come. 
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Memo # 4 

The current period after the FIR requires entrepreneurs to take significant risks, even in 

situations where there is insufficient information and data to support decisions. 

 

The FIR is characterized by the rapid development and adoption of new technologies and new 

capabilities. These technologies are having a disruptive impact on businesses and industries, 

and companies that are not willing to take risks are likely to be left behind. 

 

The tendency to take risks is significantly more pronounced in the period after the FIR 

(dominance ratio of 3.54). Although in the past, businesses were invariably required to take 

risks, there are several instances to consider. For instance, in 1908, H. Ford of Ford Motor 

Company took a significant risk when it introduced the Model T, an automobile that was 

affordable for the average person. Additionally, in 1890, General Electric (GE) took a 

considerable risk when it commenced the manufacturing of light bulbs. At that time, light bulbs 

were a novel technology, and there was no guarantee of their success. However, GE’s gamble 

was successful, and the company emerged as a significant player in the lighting industry. 

Furthermore, in 1915, AT&T demonstrated the first long-distance telephone call, which was a 

major risk. The call was made from New York City to San Francisco, and it marked a crucial 

milestone in the development of telecommunications. AT&T’s risk was rewarded, and the 

company became a significant player in the telecommunications industry. 

 

In the current period, since the companies and entrepreneurship are exploratory, the 

entrepreneurs are required to make decisions when not all information is necessarily available. 

Moreover, in a disruptive innovation approach (Christensen, 1997), the entrepreneurs are 

obliged to promote capabilities and systems that will not necessarily be adopted by the 

customers; this approach requires taking significant risks in two aspects - the realization of the 

disruptive innovation or the failure to realize this concept which may cause the decline of the 

company. 

 

Of course, there is always the risk that a new technology will not be successful. However, the 

risk of not taking any risks was even greater. Companies unwilling to take risks are likely to 

be left behind in the FIR. A prominent example is Apple, which took a major risk in 2007 when 

it introduced the iPhone, a smartphone that was unlike anything else on the market. At that 

time, smartphones were a new and risky business.  Airbnb took a major risk in 2008 when it 
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decided to allow strangers to rent out their homes. At that time, the idea of renting out your 

home to strangers was a new and risky business.  

 

Memo # 5 

During the FIR period, a significant emphasis was placed on rapid growth that involved 

uncertainty and less emphasis on order, organization, and detailed planning of processes in 

organizations. 

 

The FIR is a period of significant transformation and ambiguity. Conventional practices are 

being overturned by cutting-edge advancements, necessitating that enterprises exhibit 

heightened adaptability to endure. Consequently, corporations are compelled to concentrate on 

expansion more than on structures and organizations. It can be derived from the Visionary 

(1.77) and Inspiring (1.64), which enables the leader to set a vision and not a specific route to 

achieve certain goals.  

 

In the past, businesses could plan for the future with fair certainty. They could make predictions 

about market demand, technological developments, and other factors that could affect their 

business. However, FIR makes it much more difficult to make accurate predictions. New 

technologies are emerging all the time, and it is impossible to know how they will impact 

businesses. In this environment, companies must be willing to experiment and take risks. They 

need to be open to new ideas and willing to change their plans as needed. They also need to 

learn quickly and adapt to new challenges. 

 

Companies that focus on growth will be more successful in terms of FIR. They will be able to 

seize opportunities that others miss, and they will be better able to weather storms that come 

their way. Companies in the present era are more inclined toward growth than the processes of 

order, organization, continuous improvement of quality, and similar aspects. The reason for 

this is the difference between the ability to maintain high quality and efficiency in the face of 

the need for rapid growth. Sometimes, one comes at the expense of the other. This can be 

observed in the following aspects: freedom (1.95), which is prominent in the period after the 

FIR, versus planning (0.74), which is prominent in the periods before it. Walt Disney was 

renowned for his ability to establish order and discipline within his theme parks, which were 

characterized by their cleanliness, efficiency, and predictability. These attributes were a 

testament to Disney’s unwavering commitment to quality control. His system of quality control 
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ensured that guests would have a safe and enjoyable experience at his parks. Similarly, DuPont, 

a prominent chemical company, was known for its dedication to quality. The company had a 

rigorous system of quality control in place, which included the use of statistical methods to 

ensure the quality of its products. Tesla, a well-known manufacturer of electric cars, is 

distinguished for its innovative products and its willingness to take risks. Although Tesla has 

a reputation for lacking a well-defined organizational structure and quality control, it has been 

able to rapidly bring its products to market by foregoing traditional development procedures 

and iterating quickly on its designs. 

 

Memo # 6 

Current time organization uses much more flexible methods and less formal hierarchy and 

management methods, thus reacting fast and fostering innovation and creativity.  

In the past, businesses were often more formal and hierarchical. Employees were expected to 

follow strict rules and procedures, and there was less room for autonomy and unguided work, 

which can lead to innovation and great inventions.  

 

However, the FIR requires a more agile and adaptable approach to work. Companies need to 

be able to respond quickly to changes in the market and the technology landscape. They also 

need to be able to empower employees to take risks and experiment with new ideas. From the 

research, we can link the attributes such as Freedom (1.77 dominancy), Open-Minded (2.13), 

and Holistic view (1.98).  

 

It is clear that during the past periods of the previous industrial revolutions, organizations 

operated in a more formal manner by establishing sub-organizations for specific tasks and 

activities. However, in the current period of the FIR, organizations have adopted a more 

flexible and informal configuration. Examples of this can be seen at Kroger and Bethlehem 

Steel Corporation as part of UTC. Kroger is a grocery store chain that is known for its strict 

management and formal hierarchy. The company has a top-down decision-making structure, 

and employees are expected to follow orders without question. This strict management style 

has helped Kroger to become one of the largest grocery store chains in the United States, but 

it has also been criticized for creating a hostile work environment. The establishment of a 

profit-sharing plan for Bethlehem Steel Corporation employees (which was led by Charles 

Schwab) and the creation of a unique leadership hierarchy that afforded lower managers much 

independence and greater pay. 
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On the other hand, the current companies operate in a very flexible manner in the administrative 

aspect, a prominent example of this is Google. Google is a technology company that uses a 

decentralized management system. The company has a flat organizational structure, and 

employees are encouraged to take initiative and make decisions. This system has helped 

Google to be one of the most innovative companies in the world. Companies must embrace 

agile development methodologies, such as Scrum and Kanban, to develop new products and 

services quickly and iteratively in a rapidly changing environment. Additionally, fostering a 

culture of innovation where employees feel comfortable taking risks and trying new things is 

crucial. It is essential to reward innovation and celebrate successes. Moreover, companies must 

empower employees to make decisions and take ownership of their work to enhance their 

responsiveness to change and promote innovation. 

 

By working less formally and being flexible, companies can better adapt to the challenges and 

opportunities of the FIR. They can achieve innovation and keep the pace of technology, which 

will help them to succeed in this new era. 

 

Memo # 7 

The importance of an innovative approach and promoting creativity in organizations is 

constant, regardless of the period of the industrial revolution. Companies are always required 

to develop and present innovative initiatives in order to continue to lead the market. 

 

Innovation and creativity have always been essential for businesses to succeed. In the past, 

businesses needed to innovate in order to cope with the challenges of new technologies and 

changing markets. This is still true today, but the pace of change is much faster in the FIR. This 

means that businesses need to be even more innovative and creative in order to survive and 

thrive. The industrial revolutions were periods of rapid technological change that led to major 

economic and social transformations. Each industrial revolution was characterized by the 

development of new technologies that changed the way people worked and lived. 

The importance of innovation and creativity has not changed much when we compare the 

industrial revolutions. In each industrial revolution, businesses that were able to innovate and 

adapt to new technologies were the ones that were most successful. The same is true in the FIR. 

 

Creativity and innovative thinking are a processes that is manifested throughout history. 

Entrepreneurs today and in distant history were required to initiate and innovate as part of the 
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need to promote their companies and realize the competitive advantage. The rate of 

technological progress does not affect the necessity to initiate innovation and realize a creative 

approach. This can be seen by the relatively low significance level of the attributes – 

innovation, creativity (1.32, 1.44) between the periods before and after the FIR. Companies 

that are able to innovate and create new products and services will be the ones that succeed in 

the FIR. They will also be the ones that are able to create new jobs and grow the economy. 

 

Memo #8 

Entrepreneurs are required to have the ability to lead changes and deal with changes, 

regardless of the periods of the industrial revolution and the pace of changes and global 

development. Changes are always required, and entrepreneurs are required to have a good 

ability to deal with them. 

 

Change is a constant factor in business. Entrepreneurs who are able to adapt to change and 

seize new opportunities will be the most successful. In the past, entrepreneurs had to cope with 

changes caused by the industrial revolutions and the development of new technologies. Today, 

entrepreneurs need to be even more adaptable as the pace of change is accelerating. 

The need for the entrepreneurs to make changes and adjustments (change) is similar in all years, 

and this can be seen in the relative part of the readiness for changes which is of similar 

significance in the period before the FIR and in the period after it (a ratio of 1.16 in significance 

in relation to the periods). This feature can be attributed to the necessity of managers to adapt 

themselves to the changes taking place, even if the rate of change is different, as an example 

of industrial revolutions (for example, the Ford company that established the production line 

for cars, thereby reducing the cost of a final product, with a strategic approach of wide 

distribution through low pricing during the World War I. However, World War II forced Ford 

to change its strategic plans. The company began to produce trucks and other military vehicles. 

After the war, Ford had to adapt its strategic plan to the new reality of a globalized economy 

while abandoning the low-cost approach. 

 

The world wars were critical change factor also for Dupont company that supplied gunpowder 

to the American army, for UTC airline company that was required to intensify military 

production, and for the Bell-labs company that accelerated development for military uses and 

developed the first Dodge radar. 
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Leaders and business owners must be prepared to handle change, as it is an ever-present 

element of life. They must be able to anticipate and adapt to change, as well as to drive it 

forward. Additionally, they must create a culture of innovation and risk-taking within their 

organizations. 

 

Memo # 9 

During the period of the FIR, when companies are interdependent and are required to act 

together in the eco-system, the importance of ethics and empathy in business is more significant 

than in earlier periods. Empathy and ethics are important in business nowadays, and 

entrepreneurs need them today after the FIR rather than in previous times. Today, there are 

connections in the eco-system, so companies were not working alone, so they need to cope with 

a set of moral codes. 

 

Emphasizing empathy and ethics is crucial for businesses in today’s interconnected world. By 

prioritizing these values, businesses can foster trust among their customers, employees, and 

partners. Empathy allows businesses to recognize and address the concerns of their 

stakeholders, resulting in stronger relationships and enhanced loyalty. Moreover, ethical 

practices enable businesses to make informed decisions that minimize potential harm to others. 

In the rapidly changing business landscape, adhering to ethical and empathetic practices is 

essential for maintaining fairness and responsibility in decision-making. 

 

Entrepreneurial leadership attributes that are considered soft, such as Empathy and Ethics, are 

more prominent in the period of the FIR (2.96 and 1.77, respectively). These qualities are 

required for entrepreneurs to deal with the characteristics of the business and technological 

environment. Since the companies are required to work closely with their eco-system, they are 

required to adopt an ethical code that allows the various companies to identify with it. This 

issue is significant in light of the mutual influence (the domino effect) between different 

companies, so that one company that deviates from a reasonable ethical approach may affect 

other companies that are in technological integration opposite to them (e.g., Amazon, which 

provides cloud computing services to a number of companies, thus creating interdependence–

business, technological, and strategic). The attribute of empathy is reflected both in the activity 

in front of parallel companies in the eco-system and in front of the employees employed in 

companies that have more significant expectations than in past periods. 
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Appendix 4  

Supplementary Material for Pathway #3 – Use Case Analysis 

 

This appendix contains the use cases of 6 firm’s leaders that were analyzed in order to 

understand the impact of the FIR. The companies were selected from a variety of industries 

and countries and represent a range of sizes and stages of development. The three companies 

from the period before the FIR were Lammot du Pont from Dupont Chemicals, Jack Welch 

from General Electric (GE), and Steve Jobs from Apple. The three leaders and firms from the 

period after the FIR are Marc Benioff from Salesforce, Reed Hastings from Netflix, and Brian 

Chesky from Airbnb. 

 

Use cases illustrate how leaders use FIR technologies to improve their operations, products, 

and services. They also highlighted the challenges and opportunities that these technologies 

pose to businesses
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Case Study #1 – First Industrial Revolution 
Dupont Chemicals, Leader - Lammot du Pont, First Industrial Revolution 
Firm Name Industrial 

Rev. 
Effect of the 
Industrial Revolution 

Leading innovation Paradigm Role of innovation 

Dupont 
Chemicals 

1st  modern manufacturing 
techniques, such as the 
steam power 

 Basic research, invention of new products, 
and new types of manufacturing 
techniques and production line  

Leader Name Years of 
duty 

What was the 
technology effect? 

How did the firm manage 
Innovation? 

Entrepreneurship Leadership Attributes  

Lammot du Pont 1857-1884 Expanding portfolio– 
dynamite and 
ammunition powders.  

Investing in research and development. 
He recognized the importance of 
investing in the development of new 
technologies and techniques, and he 
allocated significant resources to 
research and development efforts within 
the company. 

decisive leader, team player, strategic 
thinking, adapt to change, innovation 

Industry 
Segment 

 Key Competitive 
Factor 

New Innovative products  How did the Leadership affect 
Innovation 

Chemistry, Manufacturing The manufacturing 
process of the 
ammunition 
New Inventions pace 
 

Dynamite 
Nitrocellulose 
 

Scientific approach to manufacturing and 
was instrumental in introducing new 
technologies and techniques to the 
company. 

Origin  Comments   
USA  

 
Du Pont was part of the First Industrial Revolution and played a significant role in the early industry history of 
the United States, as it was one of the first companies in the country to adopt modern manufacturing techniques, 
such as steam power, in its manufacturing processes, during the first industrial revolution. 
Lammot du Pont was known for his scientific approach to manufacturing and was instrumental in introducing 
new technologies and techniques. 

  Sources: Author’s own edition, based on Wilkinson, 1984; Sobel, 1995, DuPont website, n.d. 
Case Study # 2 – Third Industrial Revolution,  
General Electric (GE), Leader - Jack Welch 
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Firm Name Industrial 
Rev. 

Effect of the Industrial 
Revolution 

Leading innovation Paradigm Role of innovation 

General 
Electric (GE) 

3rd  Merge software into products.  
More efficient organization (less 
management levels) 
 

Investing on R&D 
Constantly improving process (process 
innovation) 
 

Innovation is not the top priority 

Leader 
Name 

Years of 
duty 

What was the technology 
effect? 

How did the firm manage 
Innovation? 

Entrepreneurship Leadership 
Attributes  

Jack Welch 1981-2001 The digital revolution enables 
expansion to new destinations 
(China, i.e.).  
 

Focused mainly on process innovation, 
changing the management hierarchies,  

Charisma, planning, 
communication, think outside of 
the box 
Creative, coaching 
decisive 
 

Industry Segment Key Competitive Factor New Innovative products  How did the Leadership affect 
Innovation 

Electric 
Consumer product 
Medical  

Process innovation 
Expanding to new market 
Strong management and 
corporate culture 
Diversification of products  
 

MRI and CT scanners 
Production in China 
E-commerce  
 
 

Promote new opportunities, order 
and discipline, focus on target 
market needs 

Origin  Comments   
USA  General Electric (GE) was founded in 1892, during Jack Welch’s tenure as CEO from 1981 to 2001.  

Welch increased GE’s market value from $13 billion in 1981 to over $300 billion in 2001. 
   Sources: Author’s own edition, based on Francis (2021), Welch & Byrne (2001); O’Boyle (1999), and other sources mention in the dataset 
reference list. 
 

 

 Case Study # 3 – Third Industrial Revolution,  

Apple, Leader – Steve Jobs 
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Firm Name Industrial 
Rev. 

Effect of the Industrial Revolution Leading innovation Paradigm Role of innovation 

Apple  3rd   Apple is one of the leading firms of the 
digital revolution. 
Developed new products and services 
that leveraged emerging technologies 

 disruptive innovation (personal 
computer, notebook). 
Taking great ideas from the eco-
system 
 

Innovation, with creativity 
and execution, is Apple’s 
primary key success factor.  

Leader 
Name 

Years of 
duty 

What was the technology effect? How did the firm manage 
Innovation? 

Entrepreneurship 
Leadership Attributes  

Steve Jobs 1976 to 
1985  
(1st term) 

 Personal computers were much more 
available, and good ideas (but not 
mature enough) could be taken and 
deployed 

Embrace creativity and innovation is 
a crucial factor in the company 
culture 

Visionary, Innovation, 
creativity, execution 

Industry Segment Key Competitive Factor New Innovative products  How did the Leadership 
affect Innovation 

Technology, Personal 
Computers 

Innovation, Premium UI/UX 
Design, Branding 

Macintosh – the first graphical 
personal computer,  Apple II – 
powerful compact PC  

Creativity as the leading force 

Origin  Comments   
USA  Apple was founded in 1976 by Steve Jobs, Steve Wozniak, and Ronald Wayne.  

During Jobs’ first term as CEO from 1976 to 1985, the company developed the Apple II and the Macintosh, 
which revolutionized the personal computer industry. 
The Macintosh was the first commercially successful personal computer with a graphical user interface. 

     
 

  Sources: Author’s own edition, based on Isaacson (2012), Brashares (2001), and other sources mention in dataset reference list.   
 

Case Study # 4 – Fourth Industrial Revolution,  
Salesforce, Leader – Marc Benioff 
Firm Name Industrial 

Rev. 
Effect of the Industrial Revolution Leading innovation Paradigm Role of innovation 
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Salesforce 4th   Use of cloud computing, instead of on-
premise software, the accessibility of 
cloud computing via the internet 
The digital transformation brought about 
by the FIR 
Connectivity demand of customer-
suppliers 

Innovation is part of the firm strategy, 
Product innovation, and disruptive 
innovation in the CRM market upon 
incumbent rivals (i.e., cloud-based and SAS 
products instead of on-premise.  

 

Leader 
Name 

Years of 
duty 

What was the technology effect? How did the firm manage Innovation? Entrepreneurship 
Leadership Attributes  

Marc Benioff 1999-2023  Implement of AI and ML 
 

Disruption 
Fostering creativity  
Risk-taking, support fail-fast approach,  
Innovation team and lab  

Visionary, innovation, 
social responsibility, 
collaboration,  

Industry 
Segment 

 Key Competitive Factor New Innovative products  How did the 
Leadership affect 
Innovation 

Software, 
SAS, cloud-
based 

 Full kit for business, easy to implement 
and to use, Software as Service 
Cloud-based architecture 
Commitment to customer success 
AI-driven approach 
 
 
 
 
 
 

Cloud-based CRM (‘Salesforce’) 
Project management application and 
Collaboration services (‘Slack’) 
BI and data analysis (‘Mulesoft’, ‘Tableau’) 
a robust eco-system that includes partners, 
developers, and customers. 

Encourage for risk-
taking, 
Look for opportunities 
within the eco-system 
(as a make or buy 
dilemma)   

Origin  Comments   
USA  Salesforce is a leading provider of cloud-based customer relationship management (CRM) software, founded in 

1999 by Marc Benioff.  
Salesforce disrupts the business computerized system while implementing SAS and cloud-based CRM systems. 
Salesforce’s acquisitions demonstrate their strategy of expanding product offerings, accessing specialized 
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expertise, and accelerating innovation, such as ExactTatget (2013, 2.5$B), MuleSoft (2018, 6.5$B), Tableau (2019, 
15.7$B), Slack (2020, 27.7 $B), and more. 

  
Sources: Author’s own edition, based on Benioff (2009), Benioff & Adler (2009), Benioff & Langley (2019), and other sources mentioned in the dataset 
reference list.  
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Case Study # 5 – Fourth Industrial Revolution,  
Netflix, Leader – Reed Hastings 
Firm Name Industrial 

Rev. 
Effect of the Industrial 
Revolution 

Leading innovation Paradigm Role of innovation 

Netflix 4th  Netflix uses AI/ML and 
data analysis for decisions 
and checking market needs. 
Implemented AI as a key 
part of the user interface 

Disruptive – first by renting 
DVDs via post, second by 
streaming DVDs via the internet, 
third by producing movies and 
TV series by themselves.  

Changing customer behavior and 
enabling a growth rate of approx. 20% 
each year (2010-2020) 

Leader 
Name 

Years of 
duty 

What was the technology 
effect? 

How did the firm manage 
Innovation? 

Entrepreneurship Leadership 
Attributes  

Reed 
Hastings 

1997 – 
2023 (and 
cont.) 

proprietary technology to 
support its streaming 
service,  
Can expand globally fast 
and efficiently, Built on 
AWS servers 

Data collection and data-driven 
decision making  

Freedom, innovation, risk-taking,  

Industry Segment Key Competitive Factor New Innovative products  How did the Leadership affect 
Innovation 

Technology, public 
entrainment,   

vast and diverse library of 
content, original content, AI 
and data for personalization, 
Easy to Use, Globality, 
Branding 

DVD renting by post  
Video streaming, Video on 
Demand  

Good Talent Managers Think Like 
Businesspeople and Innovators First and 
Like HR People Last 

Origin  Comments   
USA  Netflix is a streaming entertainment company that was founded in 1997 by Reed Hastings and Marc 

Randolph as a DVD rental service. It has evolved over time, introducing its streaming service in 2007. By 
the end of 2010, Netflix had approximately 20 million subscribers. 
As of September 2023, Netflix had over 247 million subscribers worldwide in over 190 countries 

 
Sources: Author’s own edition, based on Hastings & Meyer (2020), Shaw (2017 and other sources mentioned in the dataset reference list.  
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Case Study # 6 – Fourth Industrial Revolution,  
Airbnb, Leader- Brian Chesky 
Firm Name Industrial 

Rev. 
Effect of the Industrial 
Revolution 

Leading innovation Paradigm Role of innovation 

Airbnb 4th   Airbnb is part of the digital 
transformation, and the availability 
of the IOT and wireless network, 
by this can initiate concept of 
“hotel on the cloud” without 
physical infrastructure.  

Disruptive innovation – changing the 
hotel industry completely without 
owning any properties.  
 

  

Leader Name Years of 
duty 

What was the technology effect? How did the firm manage 
Innovation? 

Entrepreneurship 
Leadership Attributes  

Brian Chesky  2008-2013 
(and cont.) 

 Implemented AI and ML (pricing, 
personal recommendation, etc.) 
The accessibility of smartphones 
enables each one to be a host and 
guest 
 

Constantly listening to its users to 
understand their needs and wants. 
Investing in high-end technology, such 
as big data analysis, AI capabilities, 
and automation.  
Collaboration with other companies in 
the eco-system.  

Freedom, innovation, 
risk-taking, visionary, 
adaptability, customer-
centric, empathy 

Industry Segment Key Competitive Factor New Innovative products  How did the Leadership 
affect Innovation 

Technology, Tourist services 
- hosting and 
accommodation     

Wide variety of unique 
accommodations and travel 
experiences, Easy to use 
The P2P model does not have its 
own facilities, Data-driven 
decision-making, Trust, safety 
features, and solid community  
 
 
 

A new paradigm of the hotel industry 
Dual feedback approach (for host and 
guest)  
 

Good Talent Managers 
Think Like 
Businesspeople and 
Innovators First and Like 
HR People Last 

Origin  Comments   
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USA  Airbnb is an online marketplace that allows people to rent out their homes or apartments to travelers, 
and it was founded in 2008 by Brian Chesky, Joe Gebbia, and Nathan Blecharczyk. By the end of 2014, 
Airbnb had over 1 million listings worldwide. As of January 2024, Airbnb had over 6 million active 
listings in more than 220 countries and regions and reached a significant milestone of 1 billion guest 
arrivals in September 2021. 

  
Sources: Author’s own edition, based on Guttentag (2019), Shaw (2017), Edelman & Luca (2014), and other sources mention in the dataset reference list. 

 
 

 

 


