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Abstract  
Background Industry 4.0 is the next industrial revolution. By connecting the industry with the IT 
development, cloud base solutions and in the end be able to monitor and act before implications occur. 
Implementing Industry 4.0 in the manufacturing industry will require changes to the way the 
production operates. There are many articles discussing what this new technology is and what it means 
for each industry, but few have studied how these technologies should be implemented and the 
barriers(a structure that prevents to move forward) concerning technology and employee behaviour 
that pose challenges to the implementation. Furthermore, how a change strategy could be developed to 
suit a production industry that attempts to implement advanced technology. 

Objective Identify barriers towards Industry 4.0 and present suggestions for how managers can 
overcome these barriers by considering success factors and utilizing effective change management to 
increase the chance of successful implementation of Industry 4.0. 

Method Qualitative interviews conducted with 11 technology experts and change leaders at one global 
manufacturing conglomerate. Employees that operated in complex production facilities in many parts 
of the world that has started their journey towards Industry 4.0. The findings from the interviews were 
analysed towards the research questions and coded into main categories. These categories were later 
on compared toward literature to find gaps or similarities between them. 

Findings and discussion There are numerous barriers and success factors to consider while 
implementing Industry 4.0 at a manufacturing firm. The study confirmed findings from previous 
research such that employee resistance is a barrier and that communication, collaboration, 
participation are success factors. In addition, this study indicates that trust among employees and 
managers is a major success factor for Industry 4.0 and perhaps technology shifts in general, which 
has been unexplored in previous research. This aspect would be interesting to study quantitatively in 
future research, but even if this research focused on Industry 4.0 many barriers and the suggested 
action to be included in a strategy could probably be adapted to technology shifts. To succeed with the 
change a strategy for the implementation of Industry 4.0 needs to be developed. Key aspects such as 
good information, including the right employees and that the change is in line with overall goals and 
vision of the company were both found in the literature of classic change management and during the 
interviews. An interesting finding was that the change strategy could be influenced by an IT 
development process but also where the change will be managed. This study suggests that this requires 
further research before any general recommendation can be made.  
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1. Introduction 
Industry 4.0 is the emerging forth industrial revolution, which is disrupting manufacturing firms’ 
business environment, creating opportunities and increased competition (Büchi et al., 2020). Due to 
the advancements of technology in the digital era, information can be created fast and in large 
quantities. More data is produced than ever before because of interconnectedness of machines, 
systems, and nodes in a manufacturing network. Data is collected and shared by all nodes in the 
manufacturing system and analyzed to produce knowledge. Instead of working individually, machines 
communicate and collaborate autonomously (Manesh et al., 2020).  

Several researchers point to the gap between Industry 4.0 as a research area and Industry 4.0 in the real 
environment in a company. In addition, there is no well-recognized definition for Industry 4.0, but it 
revolves around implementing the smart factory where all system and equipment are connected and 
communicate. Many authors agree that implementing the Industrial Internet of Things is at the core of 
Industry 4.0 (D’antonio et al. 2017), which allows advanced analytics and machine learning, while 
some authors also argue that Additive Manufacturing, flexible automation, and simulation is part of 
Industry 4.0 as well (Larsson & Wollin, 2020). Machine learning can be used to automate and support 
decision making (Manesh et al., 2020).   

Despite the lack of a common understanding of Industry 4.0, most authors agree on its benefits. 
Companies are always look for ways to optimize their performance (Andersson et al., 2016). 
Implementing Industry 4.0 is suggested to lead to cost reduction, improved product quality, and 
increased efficiency and flexibility (Masooda & Sonntag, 2020). With a successful implementation, 
Industry 4.0 could help companies take better decisions by making information available and 
transparent for anyone who needs it. This might be the reason the interest in Industry 4.0 among the 
academic community has increased for the past couple of years.  

However, there are several barriers to implement Industry 4.0. To realize the benefits of Industry 4.0, 
companies will have to change the way they operate. The barriers of implementing Industry 4.0 
includes data quality issues, resistance to change, lack of digital strategy, high investment costs, and a 
lack of know-how (Kumar et al. 2021). In addition, Müller (2019) studied the barriers to Industry 4.0 
from workers perspective and concluded that fear of being replaced and lacking competencies form 
major barriers to the adoption of Industry 4.0. This might indicate that there are different barriers to 
Industry 4.0 in different industries, depending on their level of automation and the level of human 
intervention.  

1.1 Problem discussion 
Unfortunately, there is little research detailing actual implementations of Industry 4.0 that provide 
learnings and suggestions for how to undertake the change needed to implement Industry 4.0. 
However, there are some studies discussing barriers toward Industry 4.0. Kumar et al. (2020) 
recommended to find strategies that overcomes the barriers which can be used to analyze different 
implementations strategies and evaluate them. The barriers could be related to industry specific 
barriers, such as polices and technical aspects. For instance, Raj et al. (2020) discuss a wide range of 
technical barriers, such as systems architecture, lack of understanding of technology, and data security 
issues. The barriers could also be categorized as relating to human capital aspects, such as how to 
convince, guide and control the employees during the transition into Industry 4.0. Müller (2019) 
details the resistance from employees that form barriers to implementing Industry 4.0 technology.  

Larsson & Wollin (2020) argue that the strategy for Industry 4.0 implementation is important. They 
highlight the competence, purpose, and involvement of people as key areas to succeed with the 
implementation. To succeed with changes in an organization and meet the higher demand from the 
market competition there is a need of change management. Change management means that a 
company tries to make improvements with the goal to improve the operations or process. Change is 

Wen Pan Fagerlin

Wen Pan Fagerlin

Wen Pan Fagerlin

Wen Pan Fagerlin
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constant for everyone and all companies. This demands companies to adapt faster to the changes in the 
surrounding environment Those who stand still will increase the gap between them and the 
expectations from the environment (Bruzelius & Skärvad, 2013). To stay competitive the companies, 
need to adapt fast to changes, or as Charles Darwin put it  

“It is not the strongest of the species that survive, nor the most intelligent, but the one most 
responsive to change” (Bruzelius & Skärvad, 2013 p 280). 

When change management is used correctly the results will be less costly, support the organization 
through the change process and it will increase the likelihood for successful implementation 
(Bruzelius & Skärvad, 2013).  

Larsson & Wollin (2020) recommends to focus on the challenges and risks by implementing Industry 
4.0. They point out that the key should be a good strategy including change management to succeed 
with the implementation. Or as Kumar et al. (2020) recommended to find strategies that overcomes the 
barriers known in the literature. Several studied that already have been made have not reached the 
implementation phase and therefore is this area still quite unknown. Both Larsson & Wollin (2020) 
and Kumar et al. (2020) recommend to study how the implementation of Industry 4.0 will behave in a 
company. 

Therefore, the research area of this master thesis will focus on change management to implement 
Industry 4.0. More specifically it deals with employees' opinion, commitment and attitude towards 
Industry 4.0, as well as how to convince, guide, and manage people during the transition to Industry 
4.0. This deals with the question of how to succeed with changes in an organization, and how to 
design an implementation strategy of Industry 4.0 and to overcome the barriers and risks for failure. 
Before taking a decision to implement Industry 4.0, the risks and benefits need to be considered as 
well (Williams et al., 2017). The research topic will be based on the recommendation for future 
research in peer reviewed recent articles.  

By addressing the barriers and risks found in the literature, this research will also investigate how the 
barriers could be overcome and facilitate a successful implementation strategy. Therefore, this 
research will try to connect the literature to a real case at a manufacturer. A consequence of the 
research will be to find a strategy that is build up in the literature to overcome identified barriers. This 
strategy will be evaluated connected to information collated at the manufacturing company through 
qualitative interviews. The result of this study will hopefully be a recommendation or as a guidance of 
how to adapt Industry 4.0 into companies similar to the case company in this study. 

The research is qualitative and the form of data collection is interviews. The result in the interviews 
will be coded in a way that enables us to analyze the response and put it in relation to the obstacles 
towards the suggested implementation strategy (Ghauri et al. 2020). The research is also proposed to 
be conducted as a case study at the manufacturer, studying the known barriers with implementation of 
Industry 4.0. A case-study was selected because we want to study a single organization and find their 
challenges, behaviours, barriers with Industry 4.0 (Ghauri et al. 2020). 

1.2 Problem formulation and purpose 
Followed by above discussion this research will focus on which kinds of barriers that can counteracts 
implementation of Industry 4.0.  Furthermore, how to develop a strategy for implementation of 
Industry 4.0 into a company. This research will focus deeper on which kinds of human and 
organisational barriers that arise in a complex manufacturing company. The relationship between the 
theory of change management and known barriers will be put against qualitative interview result from 
the manufacturer. With the purpose to see if there are some gaps between literature and the outcome 
from the interviews. This study has been explorative and has given clearance to the step from 
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researched studies and finally adapting Industry 4.0 into a company. The study has been guided by 
following questions were the first questions acts as a foundations for the second one. 

R1: What are the similarities and the differences between the known barriers related to human and 
organisational aspects when implementing new technology related to Industry 4.0 in literature 
compared to barriers found in this study? 

R2: What kind of perceptions regarding key aspects are important for a change strategy to ensure 
successful implementation and minimize impacts by barriers of Industry 4.0 in complex 
manufacturing companies? 

1.3 Delimitations 
This study is limited to change management when implementing Industry 4.0, focusing on barriers and 
what kind of strategy that can over win them. There will only be one case study preformed, this 
because the researchers want to fins more deeper details of how barriers affect implementation of 
Industry 4.0 in a complex manufacturing company. We also want to connect the theory to realty by 
preforming a case study at the manufacturer including qualitative interviews concerning barriers and 
strategies when implementing Industry 4.0. The research will be limited to barriers in connection to 
human aspects when implementing new technology. The researchers will focus on verify the 
recommendations in research and literature and evaluate them towards qualitative interviews made at 
the manufacturer. Even if this research will be influenced by the information given during interviews 
at the manufacturer the goal is to stay as generalized as possible to be able to help as many as possible 
with implementation of Industry 4.0.  

This study will not put so much focus on the extent of Industry 4.0 that a company tend to implement. 
Instead, the implementation of the technology will be studied.  

1.4 Thesis structure  
The second chapter is the literature review chapter which is divided into two main parts. The first part 
explains Industry 4.0 and the benefits by implementing it. The second part will focus on change 
management and how to implement a strategy to overcome barriers towards change. The next chapter 
is the third one and will be our method chapter, this chapter will be followed by our result chapter 
including result from our interviews and findings. Chapter 5 will be Analysis and discussion and the 
last one chapter 6 will be our conclusion including recommendation for further research.  
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2. Literature review 
This chapter summarizes some of the previous research undertaken within the research area. It also 
presents a table of barriers of Industry 4.0 that was used as a base for data collection and analysis.  

2.1 Industry 4.0 
Throughout history, there has been several paradigms that has defined the environment in which 
industrial companies operate (Vinodh et al. 2020). The different paradigms can be categorized 
regarding technology, as well as social and political aspects. The first industrial revolution took place 
in the 1700s, when manufacturing systems started to utilize machines powered by steam and water. 
The second industrial revolution came about during the 1800s and is characterized by the utilization of 
electricity and the assembly line to allow mass production (Vinodh et al. 2020). In the 1900s, 
computers and electronics would bring about the third industrial revolution, which is characterized by 
automation (Lasi et al., 2014).  

Industry 4.0 is the fourth industrial revolution, which creating opportunities and increased competition 
(Büchi et al., 2020). Industry 4.0 transforms analogue manufacturing systems which has the potential 
to increase productivity of production processes. However, there is yet no well-recognized definition 
for Industry 4.0, but it revolves around implementing the smart factory where all system and 
equipment are connected and communicate.  

Many authors agree that implementing the Cyber-Physical System and Industrial Internet of Things is 
at the core of Industry 4.0 (D’antonio et al. 2017) which allows advanced analytics and machine 
learning, while some authors also argue that Additive manufacturing, flexible automation, and 
simulation is part of Industry 4.0 as well (Larsson & Wollin, 2020). Kohler and Weisz (2016) define 
Industry 4.0 as “a new approach for controlling production processes by providing real-time 
synchronization of flows and by enabling the unitary and customized fabrication of products”. 

Central to Industry 4.0 is the Cyber-Physical System which is made up of physical equipment and 
integrated with computing. This means that the manufacturing process can be controlled in real time 
which allows feedback to be generated (Oztemel & Gursev, 2018). Software systems enable the 
cyberspace consisting of different domains and allow user interaction while monitoring the production 
processes. This creates a virtual environment which closely resembles the actual production system. 
Decision making will be able to take place in real time. The foundation of Cyber-Physical System are 
Radio Frequency Identification tags and sensors that monitor the physical assets and send the data to 
the virtual environment. Obviously, this is possible thanks to wireless network connection. The 
functionalities that follow are easy access to information, preventive maintenance, and optimization of 
production (Oztemel & Gursev, 2018).  

All data that is being shared in the Cyber-Physical System is stored in the cloud. The cloud refers to 
storage of data, applications, and programs in a virtual server. It facilitates a function of information 
handling which leads to quick information delivery and updates. Manufacturing industries has already 
started utilizing this technology to reap its benefits, such as seamless storing and analysis applications, 
and it doesn’t necessarily require any installation. This eliminates the need of complex IT 
infrastructure and may thus reduce costs. It may also allow instant sharing of data among participants 
in a supply chain; suppliers and customers can integrate their information systems. However, the cloud 
does not necessarily be outside of the organizations control. The cloud can be based within the firm's 
premises, if the firm don’t want to risk the data being shared online (Oztemel & Gursev, 2018). The 
cloud has the potential to host Big Data, which are large quantities of data that can be stored in cloud 
systems.  

The benefits of Industry 4.0 include cost reduction, improved product quality, and increased efficiency 
and flexibility (Masooda & Sonntag, 2020). Companies always look for ways to optimize their 
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performance (Williams et al., 2017). However, the increased creation of data also creates challenges 
for manufacturing firms to use the information effectively to transform it into knowledge (Manesh et 
al. 2020). 

Industry 4.0 has generated interest to professional manufacturers and academic researchers (Raj et al., 
2020). A quick search on Scopus will reveal that the number of articles with Industry 4.0 in the title 
has increased exponentially since its debut in 2011 when it was introduced in Germany (Agostini & 
Filippini, 2019). These days, manufacturers are actively pursuing Industry 4.0, and many have it 
defined as one of their goals of the operations strategy (Xu et al., 2018). Realizing the benefits of 
Industry 4.0 and adapting to this new paradigm will require an effort for companies to change the way 
they operate. A defined strategy is therefore necessary (Piccarozzi et al. 2018).  

Larsson and Wollin (2020) conducted a study where they identified three value drivers of Industry 4.0: 
Connectivity, intelligence, and flexible automation. Connectivity will allow faster data collection. 
Data will be provided in real-time with high quality because it will be prone to less human errors. The 
data will be transparent and shared through the connectivity to different information consumers. 
Visualization of the data will lead to understand current state and the gap to ideal state. In addition, the 
smart factory will be able to self-optimize using all data. This is allowed through the second value 
driver intelligence. Human intelligence will be complimented with artificial intelligence and machine 
learning to optimize performance. While automation is nothing new, the third value driver flexible 
automation will be able to adopt autonomously to decisions taken by AI (Larsson and Wollin, 2020).   

Barriers 
Moeuf et al. (2020) claims that adopting Industry 4.0 practices might be difficult for enterprises. Many 
organizations lack expertise and leadership required to change. This includes technology that enables 
Industry 4.0, such as Industrial Internet of Things and Cloud computing (Moeuf et al. 2020). Some of 
the technologies that enterprises have a hard time adopt to are Big Data and Analytics (Babiceanu & 
Seker, 2016; Kushiro et al. 2014); Simulation (Azevedo & Almeida, 2011); Autonomous Robots 
(Michniewicz & Reinhart, 2016); Internet of Things (Strohmeier, 2020); Cyber-Physical System (Yu 
et al. 2015); Cloud Computing (Gupta et al. 2013; Xu 2012; Xia et al. 2016); Virtual Reality (Cho et 
al., 2011); Machine-To-Machine Communication (Rico-Alvarino et al. 2016); and Cyber Security 
(Wang & Wang, 2018).  

Raj et al. (2020) claims that the study of Industry 4.0 tend to focus on the emerging concepts that are 
part of the paradigm, while barriers to implementation remain relatively unexplored. Based on a 
literature review by Raj et al. (2020), 15 barriers were identified such as lack of skilled workforce, 
worker resistance to change, financial costs, data security, low standardization, and poor 
understanding of systems architecture. These barriers were analysed individually, generally from a 
technological perspective. Lack of digital strategy emerged as the most prominent barrier to Industry 
4.0. Roadmaps and strategic plans are needed to guide a firm into Industry 4.0 and pinpoint investment 
and actions to transition into Industry 4.0. Firms should create strategies to overcome the barriers to 
succeed in Industry 4.0 implementation. Resources must be allocated accordingly. To overcome these 
barriers, the authors suggest future research to focus on enabling factors for Industry 4.0 (Raj et al. 
2020). 

The current research has focused mostly on Industry 4.0 from the perspective of managers and 
business leaders, because establishing Industry 4.0 leads to managerial and organizational challenges 
(Müller, 2019). However, those that will be most affected are the workers in manufacturing plants. 
There are concerns from a social perspective because of the risk of loss of jobs and workers resistance 
to change. This leads several authors to emphasize the need of a socioeconomic frame conditions 
required for successful Industry 4.0 implementation. Müller (2019) identified several potential barriers 
to the adoption of Industry 4.0 from a worker’s perspective.  
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The following table is the result from the literature review conducted as part of this thesis, searching 
and analysing the literature regarding barriers toward Industry 4.0. Analyzing the literature, the 
barriers were categorized into nine separate barriers. The table presents these categories, as well as a 
brief explanation of each barrier, and sources from previous studies that discuss the barrier.  

Table 1 – Coded result from the literature review.. 

Category Explanation Sources  
Resources • lack of clarity regarding economic benefit,   

• High investment required 
• Lack of return on investment examples 
• Cost driven approach 
• Challenges to find staff with the right skill and 

knowledge 
• No availability of financial resources 
 

 
 

Raj et al. (2020)  
Müller (2019) 
Haddud et al. 
(2017) 
Boehmer et al. 
(2020) 
Schumacher et 
al. (2016) 
Bibby & Dehe 
(2018) 
Machado et al. 
(2019) 

Technology • low maturity level of preferred technology,  
• lack of IT infrastructure and enterprise architecture  
• challenges in ensuring data quality,  
• Availability and accuracy of data 
• Scarce computing and storage capability 
• Difficult to integrate technological and software 

systems from different vendors 
 

Raj et al. (2020)  
Müller (2019) 
Haddud et al. 
(2017) 
Sisinni et al. 
(2018) 
Ingemarsdotter 
et al. (2021) 
Boehmer et al. 
(2020) 
Lu (2017) 
Schumacher et 
al. (2017) 
Bibby & Dehe 
(2018) 
Machado et al. 
(2019) 

Strategy • Lack of digital strategy alongside resource scarcity 
• Lacking strategy and target of implementation 
• Lack of highly centralized processes 

Raj et al. (2020)  
Müller (2019) 
Schumacher et 
al. (2017) 
Machado et al. 
(2019) 
 

Leadership • Ineffective change management, ineffective 
management of processes and employees 

• Lack of management support 
 

Raj et al. (2020)  
Müller (2019) 
Schumacher et 
al. (2017) 
Bibby & Dehe 
(2018) 
Machado et al. 
(2019) 
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Employee 
knowledge and 
training 

• Industry 4.0 is a new unexplored field  
• lack of internal digital culture and training, 
• lack of digital skills,   
• Lacking competencies 
 

Raj et al. (2020)  
Müller (2019) 
Ingemarsdotter 
et al. (2021) 
Boehmer et al. 
(2020) 
Schumacher et 
al. (2017) 
Machado et al. 
(2019) 

Employee 
resistance 

• Stuck in established way of working 
• Inequality 
• disruption to jobs,  
• resistance to change,  
• ineffective change management 
• Firms performing in conventional ways for many 

years have tendencies to resist change 
• Employee acceptance 
• Automation takes decisions from humans 
• Usage of employee data and surveillance 
• Dependency from machines 
 

Raj et al. (2020)  
Müller (2019) 
Haddud et al. 
(2017) 
Ingemarsdotter 
et al. (2021) 
Boehmer et al. 
(2020) 
Schumacher et 
al. (2017) 
Machado et al. 
(2019) 

Coordination • Difficult to break the department silos  
• Lacking cooperation among departments 
• Organizational structure 
• Lack of organizational ownership and 

responsibility of Industry 4.0 
• Lack of decision authority 

Raj et al. (2020)  
Müller (2019) 
Ingemarsdotter 
et al. (2021) 
Lu (2017) 
Schumacher et 
al. (2017) 
Machado et al. 
(2019) 

Employee 
Rewards 

• No reward for workers 
• Unclear benefits for workers 

 

Müller (2019) 
Machado et al. 
(2019) 
 

Security and 
confidentiality 

• lack of standards/regulation/certifications,  
• risk of security breaches because of highly 

interconnected systems providing more exposure 
for attacks, Data access and protection 

• Risk of sharing classified data internally and/or 
externally  

Raj et al. (2020)  
Müller (2019) 
Haddud et al. 
(2017) 
Lu (2017) 
Bibby & Dehe 
(2018) 
Machado et al. 
(2019) 

 

Success factors for Industry 4.0 
To overcome these barriers, Müller (2019) claims a clear strategy must be defined, including a vision 
which details what Industry 4.0 will achieve. Goals must be understandable and achievable. This will 
overcome employee acceptance, which is an important factor for Industry 4.0 success. Managers must 
commit to a planned roadmap (Müller, 2019). Larsson and Wollin (2020) agrees by stating that it is 
important to define the purpose which answers why an organization should embark on the Industry 4.0 
journey is important to provide meaning. This includes addressing the need and the target of the 
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implementation. Another important factor is involving people. Change management is mentioned as 
an important component of succeeding with Industry 4.0. This leads to the factor competence, as the 
technology making up Industry 4.0 is advanced, the people of the organization must be provided with 
the right competence to implement it. The last factor mentioned is implementation strategy because a 
vision and road map are needed. 

Moeuf et al. (2020) claims that in order to succeed with Industry 4.0 it is important to conduct a pre 
study, train employees, use data, communicating the objectives of Industry 4.0, continuous 
improvement strategy, exploit data and simulation and build a solid IT infrastructure foundation. 

In addition, Knowledge Management is a vital component to succeed in Industry 4.0 (Manesh et al. 
2020). Knowledge is important for organizations to create and maintain a long-term competitive 
advantage in a market affected by increased competitive pressure. Knowledge Management is the 
management of how information and knowledge is created, acquired, stored, shared, and applied. 
There is no definition of Knowledge Management widely agreed-upon, but Hedlund defines is as “the 
generation, representation, storage, transfer, transformation, application, embedding, and projecting of 
group and organizational knowledge”. It has become a well-established discipline because of the 
impact knowledge may have on business performance (Manesh et al. 2020).  

In 4.0, effective Knowledge Management is vital to ensure relevant information is produced and acted 
upon in the wealth of new data. The information could lead to more efficient processes and better 
quality of the manufacturing system and products (Manesh et al. 2020). Processes are monitored 
continuously, and reports are created in real time which has the potential that information will be 
created exponentially. This might congest the information system. Detecting and using relevant and 
meaningful information (Manesh et al. 2020). 

To succeed with implementing Industry 4.0, several key aspects are mentioned by the Industry 4.0 
studies. Implementation of new technology demands a strategy and a process. This relates to the study 
of change management which can be used to help implementing changes into an organisation. The 
general focus and suggests provided in the change management topic might provide some additional 
suggests for how to overcome the barriers and successfully implement Industry 4.0.  

2.2 Change management 
It is important for an organization to maintain competitive and to do so they need to continue 
optimizing and improving their business. The organization needs to follow the change of the 
surroundings in the world especially know when Industry 4.0 will be the next industrial revolution. 
The demand and preferences from the customers alter continuously and the requirements increase. 
Today the changes need to be applied faster to adapt to the fast-changing environment which will 
require new tool such as Industry 4.0. Therefore, it is very important for companies to have the ability 
to change continuously, because otherwise there will be a gap between the continuously changing 
world and the company standing will still (Shakirova et al. 2019). When change is built in every part 
of an organization it will be more effective, even if there are different abilities among employees to 
change (Malone & Erin, 2018). Research has found that several companies could do a lot more to 
improve their ability to change. Many budgets have been overrun due to lack in the change process. 
Some examples could be having strategies for change and increase the ability to implement changes 
An effective change management process will result in less cost spent on poorly managed changes, 
supports every employee in the organization through the change and increases the likelihood for 
success (Shakirova et al. 2019).  

Change management means that a company tries to make improvements with the goal to improve the 
operations in the company. The need of change can depend on many different reasons. One reason 
could be to increase/expand/implement new technology such as Industry 4.0 and another could be to 
minimize waste. Furthermore, the leading of the change process is called change management. There 
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are two main strategies for how to conduct change management and those two can be divided into 
either planned or exploring (Bruzelius & Skärvad, 2013).  

The characteristics of the planned change management process is that it begins in today’s situation and 
will be driven towards the wanted future situation. This process can be divided into three different 
ways for implementing the changes. The first one is to begin with implementing small changes 
continuously over a longer period. The second one is to implement one huge step in short time. Lastly, 
the third one is a mix between the first and second. The latter is preferable when the need of the 
change is known within the company and it is clear what to do, such as implementing a new system or 
a new machine (Barrow et al. 2020).  

The second strategy for change management is more exploring, focusing on continuously 
development. This is made by exploring and analyzing what happens and the effect of the 
improvement continuously. This process continues for several loops to be seen in figure 1 below; 

 
Figure 1 Exploring change management strategy (Bruzelius & Skärvad, 2013) 

This method is preferable when the environment of the company changed rapidly, such as 
implementing new regulations. This puts the company in a new environment and with the need of 
exploring the impact of the change while adapting to it (Bruzelius & Skärvad, 2013) these is also 
strengthen by Grant (2014) who  argues for the more frequently and rapid changes that stresses and 
demands leaders that build and effective teams that still can deliver on goals even if the organization is 
turbulent from time to time. The leadership is one of the most important roles during these kinds of 
continuousness changes and the leader skills can be developed but mostly they comes naturally for a 
few leaders to meet all these changes Grant (2014).  

Industry 4.0 include a lot of technology and Scrum can be used as a development process in the whole 
enterprise. Schwaber, 2007 has written a book for Microsoft; how to implement scrum through the 
whole enterprise including the change management process. Scrum can be used to develop both 
systems and products faster, with the right quality and cheaper. Maybe the company already uses 
Scrum but only for pockets within the company, these suggestion is how to implement it as a 
continued improvement process in the whole company, for all types of products. Scrum can be seen as 
a tool to reveal all barriers in your company while you try to implement and build your systems or 
products. Furthermore, Scrum is a continuously development process that will help the company to 
continue improve the implementations but also prevent fall backs. Scrum has been used for a long 
time in the IT development and Scrum demands a culture change before implementation into the 
product section. The process itself will reveal the obstacles that need to be improved. Scrum uses work 
packages or sprints form implementation of each task. Every implementation is evaluated before the 
next one starts. These work packages are smaller and does also include a deadline. Every sprint will 
move the implementation closer the vision (Schwaber, 2007). 
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For almost every change there will be different kinds of barriers. These barriers indicate an 
organization with employees that reflects and wish to understand the change before the 
implementation. Therefore, barriers shall not be seen as any negative and instead the opposite it is 
necessary and very important (Bruzelius & Skärvad, 2013). Or as Sartori et al. (2018) state that; 
change begins with the employees in several perspectives such as life-long learning, allowing them to 
generate new ideas or collaboration between employees generating solutions. Gersick (2020) argues 
for the need of “buy-in” from the people that will be affected by the change. This can be done by 
continuously asking them, listen, support them and transfer the leadership of the change to them 
(Gersick, 2020).  A change curve developed by Kubler-Ross of how people respond to change consist 
of four to seven stages. This stage begins with shock (surprised by the change) and ends with 
integration (the change is integrated and accepted by the individual). The length between each step 
depends on the individual person if it left to unfold naturally. But there is a process for how to help 
each individual move from one step to another (Malone & Erin, 2018). This will be explained after the 
figure below. Figure 2 explain all seven steps and how the individual reacts in the right order. 

 
Figure 2 - Kubler-Ross Cure in steps. All seven steps are represented and explained (Malone & Erin, 2018). 

How to help each person move faster from one step to another; 

• Shock and Denial – Employees in this step are not totally functional. They can react by panic 
and need extra guidance.  

• Frustration – These steps include a lot of frustration towards the change.  Many reacts with 
typical comments such as “I can’t work this way” or similar. Many people can be stuck in this 
phase. In this step is important to remind them over and over again of the purpose and goal 
with this change. If there are data available to show to strengthen the argument it can help. 
This will remind them of that they are outliers towards something positive.  

• Depression – The person worked with the change but does not see the positive effect of it.  
• Experimentation – Soon after the depression things will start to get better. Employees will 

start to experiment with the change and learn to adapt to it.  
• Decision – This step includes the commitment. If the step before goes well the employees 

decide to commit to the change.  
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• Integration – People start to work with the change and are committed. Things moves forward 
easier.  
(Malone & Erin, 2018) 

 

An early part in the process of change is to understand what kind of barriers that will arise. Barriers 
can be divided into different categorizes. Only a few important ones for this study will be mentioned 
below; 

An early part in the process of change is to understand what kind of barriers that will arise. Barriers 
can be divided into different categorizes only a few important to this study will be mentioned below; 

• Psychological resistance – resistance of individuals 
o Humans have routines and habits that are hard to change. The psychological barrier 

towards change is how one another perceives and adapts to the change (Esther 
Cameron, 2019).  

o Psychological change will affect people differently and Barrow et al. (2020) Divided 
them into different categories; 

§ Innovator – interesting in the change and participates and contributes by 
suggest new ideas.  

§ Early adopter – internal leaders in the group. 
§ Early majority – will follow the early adopters 
§ Late majority – needs more time to adapt to the change and to accept it. Will 

follow later when the majority have accepted the upcoming change.  
§ Laggard – resist the change, works towards it and are highly sceptical.  

•  Cultural and social resistance towards change 
o Can be described as resistance connected to the organization. It is about well-

established norms and values which are inveterate in the organization and have been 
for a long time. A culture with a lot of norms and pre-decided values can be hard to 
conduct changes in (Harzing & Hofstede, 1996) 

• Barriers due to that resources are locked up  
o Barriers where resources have been locked up can be seen as an obstacle, but very 

often the changes can be made inside pre-decided contracts or inside other ways the 
resources have been locked up. A strategy to overcome this barrier is to map today's 
current resources, stop with the tasks that do not add any value, increase effectiveness 
to release resources that are able to conduct the change (ASQ, 2021). 

Resistance 
Barriers and resistance in an organization that arise can be handled with involvement of the employee.  
The management can oversee the informing process by asking itself a few questions. This can help the 
organization before the personnel will be informed about the change. 

• Who will inform the change? 
• Will the change be too big and came to fast?  
• Is the change connected to the goals of the organization? 
• What is the real reason behind the change? 

(SHRM, 2021). 

Another way to meet barriers is to coach employees, and to develop tools for the managers to handle 
barriers in a structured way and reward behaviour that align with the change (Esther Cameron, 2019). 
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The leadership in organizational change is very important, due to two reasons. The first one is the 
increased need of change from the environment. This makes changes more frequently and demands the 
right leadership. The second one is that many authors argues for that two third of all changes will fail 
to reach the goals due to lack in leadership (Journal of Change Management, Journal of Change 
Management, 15:3, 253-255). 

To succeed with a change process, the key is to create engaged employees and by involving the people 
(Conroy & Berke, 2004). But also, to understand the barriers that arise and handle them 
systematically. Only acting with formal decisions without creating any understanding for the change in 
the organization rarely works. Change management follows a structured process including many tools 
to succeed with the change. The first step of the change process is to be aware that the organization 
needs to change and so it will create desire for the change to take place. This will be followed by 
understandability, which means creating an understanding for the need of change. The next step is to 
create meaning which is done by creating a vision and a need for change among the employees. This 
step also includes the understanding of the change. The second step is important because it also 
encourages the employees to support the change. The last step is manageability which means that the 
company will oversee their ability to make the change. The last step is to take actions to support the 
implemented change. When all steps are fulfilled, the change can be implemented with success 
(Barrow et al. 2020).  Conroy & Berke (2004) highlights the step that reinforce the change after it is 
implemented, and how it can be succeeded by focusing on three areas support in the company, 
participation and available and committed recourses.  

This is important to ensure that the change will proceed in the organization. Another way to express a 
similar process is done by SHRM (2021) and they base the process on four steps; 

• Define – Define the need of change, who is the stakeholder, what is the timeframe, when have 
we succeeded? 

• Plan- Create a plan, identify risks, how will it be communicated? 
• Implement – implement the change, inform everyone, monitor and handle resistance,  
• Sustain – monitor the adoption, stop behaviour that does not follow the change, adjust any if 

needed.  

(SHRM 2021). 
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3. Method 
This chapter describes the method that was used in this study to answer the research questions. It 
shows how an inductive approach was utilized. The data collection process including interviews and 
sampling is outlined, and the analysis process is described. It also describes how reliability and 
validity was ensured. Also, the ethical concerns of the study is described.  

3.1 Research design  
The research was explorative. The aim was to clarify and deepen the understanding of the change 
management involved in introducing, implementing and controlling Industry 4.0. As mentioned in the 
introduction, even though the interest and number of articles discussing Industry 4.0, it is a relativley 
unexplored concept with no research detailing the full implementation of it (Raj et al. 2020). Saunders 
et al. (2019) explains that when understanding an unclear issue, phenomena or problem, an 
exploratory research design is useful. Hence, research of the explorative design was needed to further 
understand what Industry 4.0 is. 

According to Yin (2009), the purpose of an exploratory study is to reach hypotheses and suggestions 
for future research. The hope was that this research would help researchers and professional 
practitioners with the change management needed to implement Industry 4.0. Future research studying 
actual implementation can use different research designs such as descriptive or explanatory. When 
researching a paradigm shift which has yet to occur, the only possible design is exploratory, because 
what is being studied has not happened yet. A potential shortcoming of an exploratory research design 
is that it is not able to reach any concrete conclusions (Yin, 2009). Rather it is an exploration of an 
area not well known.  

The exploratory design influenced the research questions, as they were open ended. The analysis was 
thus be thematic, identifying important themes. Thematic analysis is flexible, which is important to the 
exploratory design, yet also systematic which ensures important concepts are identified. The 
advantage of this design and analysis, is that concepts and ideas not yet explored in research is allowed 
to emerge, and the relationship to the research area can be conceptually mapped.  

There are different research approaches. The research was inductive. The deductive approach starts 
with theory from which hypotheses are made that are tested with research. The inductive approach on 
the other hand, starts with data collection from which new hypotheses are drawn (Saunders et al., 
2019). Explorative research is typically inductive in its approach because prior theory does not exist to 
build a hypothesis on. For this reason, this approach fitted this research well.  

3.2 Sampling 
The sampling method utilized in this research was non-probabilistic. The reason for this was based on 
the research design and the fact that the area was novel. The sampling frame for this type of new area 
is not well defined, hence a probabilistic method was not appropriate. To answer the research 
questions, it was decided that one firm in the forefront of Industry 4.0 would be selected that could 
answer the research questions and give new insights into the topic. 

The study was carried out at an aerospace conglomerate with manufacturing facilities in many parts of 
the world. The products manufactured at the firm were used in a majority of the large civil aircrafts in 
the world, as well as some products for space rockets, and fighter jets. The manufacturing was discrete 
with complex processes and manufacturing techniques. The equipment was expensive, and the firm 
was focusing on maintaining a high level of resource efficiency to utilize the machinery as much as 
possible. In addition, the aerospace industry had high quality requirements. These aspects made 
managing the firm an intricate task that required consideration and analysis of data.  

These reasons had made the firm interested in digitalization and Industry 4.0. They hoped this would 
support their operations by increasing quality and enable them to utilize their resources better with 
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advanced real time visualization, connectivity and control of the manufacturing environment. For 
many years before the study, the firm had invested resources and time into exploring Industry 4.0 and 
conducted several pilot projects to better understand the consequences of Industry 4.0. In this way, the 
company was in the forefront of studying and implementing Industry 4.0. This made the organization 
an interesting phenomenon to study and collect data from.  

However, most people at the company did not have any insight into Industry 4.0. For the purposes of 
this study, employees with knowledge and experience of Industry 4.0 needed to be explored. The 
research questions required experts that were working actively with Industry 4.0 and had considered 
how Industry 4.0 were to be in implemented and the change management required. However, this 
means every segment of the population might not be represented in the research (Saunders et al., 
2019).  

The firm had a clearly defined organizational structure for working with Industry 4.0. For this reason, 
finding respondents with knowledge and experience regarding Industry 4.0. Choosing the respondents 
were based on documentation regarding organizational structure, project members identified from 
project charters, as well as asking employees in the organization and utilizing their networks. 
Participants were asked to provide recommendations for potential interview candidates. The criteria 
used to choose respondents was that they had experience and knowledge about change management 
and/or Industry 4.0.  

For instance, one of the interviewees was participating in a global project to implement Internet of 
Things throughout the organization. Another interviewee had been the project manager of a project 
that was about the data flow and interaction of different IT-systems in order to set the foundation of 
Industry 4.0. Another interviewee had 30 years of experience in Product Lifecycle Management and 
change management. Another interviewee was a global manager that had a portfolio of multiple 
Industry 4.0 projects throughout the organization at multiple facilities with insight mostly into the 
change management aspect. Another interviewee was working with designing and setting up the 
enterprise architecture to support Industry 4.0. Another interviewee was working the Closed Loop 
Manufacturing and the information flows throughout the enterprise. Overall, the collective experience 
of the interviewees spanned over 52 years of working with Industry 4.0 and 76 years of change 
management.  

Table of interview respondents: 

 Role  Location Recorded Time (minutes) 
Interview 1 Industrial Internet of 

Things Researcher  
Skype Sweden Yes 56 

Interview 2 Design Engineer Skype Sweden Yes 65 
Interview 3 Product Lifecycle 

Management 
consultant 

Skype Sweden Yes 44 

Interview 4 Method Engineering 
manager 

Skype Sweden Yes 71 

Interview 5 Industry 4.0 
coordinator 

Skype Malaysia Yes 61 

Interview 6 Manufacturing and 
PLM engineer 

Skype Sweden Yes 56 

Interview 7  Production 
engineering manager 

Skype Sweden Yes 67 
 

Interview 8 Manager Engineering Skype U.K. Yes 59 
Interview 9 Enterprise Architect  Skype U.S.A. Yes 56 
Interview 10 Integrations Specialist  Skype Sweden Yes 46 
Interview 11 Project Engineer Skype Norway Yes 53 
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3.3 Data collection  
Semi-structured interviews were the main form of data collection. The interviews were used to collect 
qualitative data regarding the change management of Industry 4.0. This was chosen as the form of data 
because of the novelty of the research area, as well as the fact that the research design is explorative. 
An explorative design works well with qualitative data and interviews because new concepts and ideas 
are collected as data.  

The interviewees were contacted by email 2-4 weeks ahead of the interview. The email explained the 
research area, the research design, as well as why that person had been selected to participate in the 
interview. 92% of the contacted participants agreed to be interviewed. An interview guide (see 
Appendix) was emailed to each interviewee in a separate email a few days before the interview so that 
the interviewee had time to prepare for the interview and get a better sense of what the research was 
about.  

The interview guide was developed and formed the basis of the interviews. The interview questions 
were created based on the research questions, research area, the research design. The literature was 
used to study the research area, and the questions for the interviews were made to exhaustively answer 
the research questions. The same guide was used for all interviews. The guide was general, which suits 
the inductive research approach. Since the interviews were semi-structured, there was flexibility in the 
follow up questions based on the answers and the previous knowledge of the respondent. Semi-
structured interviews allow the interviewee affect the questions that are asked (Alvesson, 2003). 

The interviews were conducted during the COVID-19 pandemic. For this reason, all interviews were 
conducted digitally over skype. Each interview started with some light conversation to create an open 
and friendly atmosphere. Then the purpose of the interview, the research area, and the research design 
were repeated. Then the interviewer talked about the role of the interviewee, and that the interviewee 
at any time could withdraw their answers, that they would be anonymous, with only their general job 
title would be presented in the research. Then the interviewee was asked if it was ok to record audio 
during the interview. It was explained that the audio would only be used for transcribing the interview, 
and then the recording would be deleted. The recording then started by recording the interview from 
the speaker of the computer of the interviewer.  

Each question in the interview guide was asked at some point during the interview, but since the 
interviews were semi-structured, there was also discussions and follow up question from the 
interviewer based on the interviewees experience and knowledge. After the interview, the audio 
recording was used to transcribe the interview. Then the audio was deleted, and the transcript was used 
for further analysis. 

3.4 Data processing  
The data analysis was performed in different steps. As the interviews were semi-structured, analysis 
was taking place during the interview. The interviewer adapted during the questioning based on the 
results that were being collected in real time. The interviewer did this by asking follow up questions, 
to gather more data about certain topics with relation to the research area.  

After each interview a content analysis was performed. Analysing qualitative data is meant to create 
meaning out of data and arrive at an understanding a deeper understanding and description of the 
phenomenon under study (David & Sutton, 2016). This research was explorative to uncover 
understanding of an unstudied topic. It was not studying the statistical relationship between variables. 
The collected and transcribed data from the interviews were analysed by highlighting key terms and 
concepts in the transcripts. The key terms were documented as codes. The codes were compressed and 
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grouped together in different categories. After each interview had been transcribed and coded, new 
codes were added to the collection of codes.  

3.5 Validity and reliability 
Validity and reliability are both key factors when judging if a research is of high quality or not. This 
research has been conducted with a qualitative approach. As a researcher, staying in a researchers 
preceptive is important while performing the interviews and analysing the result. If not, the result can 
be interpreted. Or as the first principle in Klein, H., & Myers, M. (1999)  which is how to analyze the 
message during the interviews in conjunction to the global context which decided the total meaning of 
it. In these research it can be translated to that the meaning of each messages needs to be set into 
relation into the surrounding form the company. Also, all research was studied and judged with 
sceptics by other researchers in the same technical area to strengthen the technical perspective. Thus, 
validity and reliability are even more important. To achieve validity, you must measure and collect 
information that is relevant for the research. But also to be able to translate the research material so the 
questions are developed to suit both the research and the participants (Klein, H., & Myers, M. (1999). 
And, reliability, can be achieved by measuring in a way to ensure that you can trust the result. 
Furthermore, that the research can be repeated (Brink, 1993). The challenge with validity and 
reliability, in a qualitative research, is that the result does not often lead to any statistical or empirical 
solutions (Noble & Smith. 2015). Several researchers have struggled with how to ensure high quality 
in validity and reliability when using a qualitative method. This is because a qualitative research 
method can be seen as a human subject. And it can be affected by the researchers preconceptions 
guiding result from the research (Klein, H., & Myers, M. 1999). This because the qualitative method 
includes the perspective of the persons belief and experience. There are, however, some strategies that 
can be used to increase the quality of the research. Hence, all strategies include both strengths and 
weaknesses. Therefore, they need to be adapted to the research to minimize the weaknesses and 
strengthen the impact of them (Brink, 1993). 

The main threats towards validity and reliability in a qualitative approach are the researchers, the 
participants, the situation or social context and the method selected to analyze the result. These 
because there can be several interpretations from the same situation, which is the way they saw it and 
will tell during the interviews, these is called the Principle of multiple interpretations from Klein, H., 
& Myers, M. (1999) or The principle of suspicions that can affect these researchers which will be the 
the possible “biases” towards change that can be collected during the interviews (Klein, H., & Myers, 
M. 1999). 

The researchers, posing as a risk to the validity and reliability, means that the present of the researcher 
will affect the participant. In our case, all interviews were conducted through Skype which minimized 
the effect of the researchers compared to an actual meeting. This was because of the interaction 
between the participants and the researchers were minimized, such as body language (Brink, 1993). 
All interviews were conducted by both researchers to ensure consistency between the interviews. Also, 
to minimize the social impact between different participants and the interviewer. Even by using this 
approach the study was affected when it was repeated by other researchers. To counteract differences 
the method for interviews needs to be carefully develop. Also, the researchers need to obtain an 
objective view and to be able to listen to the interviews again as all interviews will be recorded. This 
also ensures a consistent collection of data and that it will be transparent (Noble, Smith. 2015). This 
will help the researcher in analyzing the result to ensure high quality and eliminate misunderstanding 
and differences in perceptions from the interviews. This was strengthened because one of the 
researchers does not know the employees or the company. Since, this researcher had a position outside 
the company. A recommendation from Brink (1993) concerning researchers who are familiar with the 
company and the employees was that they should evaluate their position and relationship. 
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A weakness in this study was that all interviews will be conducted only one time with each participant. 
Instead, it is recommended to repeat the same procedure over time to ensure reliability over time. This 
will be taken into consideration when analyzing the result by the researchers, be seen as a risk in the 
result and also further discussed in the discussion (Brink, 1993). 

To minimize the differences between how each participant acts during the interviews it was important 
that the questions were clear and easy to understand. The result from the interviews was compared 
between each other and also compared with the information gathered from the company. Information 
such as which processes, programs and how the company operates. Hence, the goal for this research 
was to find a strategy that can help other similar companies in the same situation as the company. 
Therefore, the focus needs be on generalizing the perspective of the researchers and the design of the 
questions. 

To minimize the influence of the interviewers the result was coded be coded. This made it easier to 
categorize the information before analyzing the result. The coding of the information from each 
interview was reviewed by the participants to minimize the risk of interpretations by the researchers. 
Finally, this method was reviewed by another researcher before the interviews were conducted. The 
provided feedback was used to ensure high quality. 

3.6 Research ethics  
The ethics in research include two perspectives. The first one is the personal influence of the 
researcher and the second one is the research itself. In the article “Ethics in research” written by 
Swedish research Council 2019 they explain the principles that can be used to conduct a good 
research. 

The ethics in the research itself include the interest of the participants and also the purpose by 
conducting the research. Research that fulfils the ethical part the balance between the interests and the 
values needs to be sensible. This is due to the handling of the material being affected by the interests 
of the researchers, other researchers and finally those who own the material. 

It is important that the researcher acts professional – in all research. A guidance developed by All 
European Academies (ALLEA) publication “The European Code of Conduct for Research Integrity” 
will guide researchers in a practical way to act in an ethical manner. These areas need to be considered 
by the researchers before proceeding with the research. This guide is divided into four main areas; 

·      Reliability – is the quality of the research and will be included in the development of the method, 
the analysis (Swedish Research council, 2019). In this research, reliability was discussed in the 
chapter validity and reliability.   

·      Honesty – is how the research will be reported and it needs to be in a transparent, fair and 
objective way (Swedish Research council, 2019). The purpose with this research was to help other 
companies by develop a strategy that they can use when they want to implement Industry 4.0. 
Before the interviews, an invitation was sent out to the interviewee that explained the research 
study, the purpose, and the role of the interviewee.  

·      Respect – is the respect for all participants, the company and its the culture, the environment and 
the researchers. This study included giving each participant a lot of information about the research, 
its purpose and their role. Furthermore, that they were volunteers so they can withdraw their 
information at any moment of the study. Also, each participant had the opportunity to review the 
written compiled information from the interview. All participants will also be kept anonymous in 
the report and no individual person will be able to be tracked in the report (Larsson & Wollin, 
2020). The interviews were recorded in order to be able to transcribe them. This was emphasised 
in the interview invitation, as well as before the interview started. Each interviewee was asked if it 
was ok that the recording started. The interviewee was also informed that no one but the core 



Master thesis   IY2594 V21, BTH 

__________________________________________________________________________________
Page | 24 
 

research team would have access to the recording during transcribing, and then the recording 
would be deleted.  

·      Accountability – is the responsibility of how the research will be used. This includes the 
university, the company, if it used for guidance or other similar usages areas (Swedish Research 
council, 2019). This study will not by any circumstances be used in a commercial subject or be 
used for other than scientific purposes. 

 

3.7 Data display  
Data display is used to visualize data for the reader, which allows the reader to create a better 
understanding. It can show of connections between relevant data.  It shows how the data is 
transformed, given, organized and simplified. There are several ways of using data display. It can be 
build up by matrices, decision trees and boxes. Most common to use in qualitative research are 
matrices and networks (Verdinelli & Scagnoli, 2013). For our study we chose matrix display, this 
because we thought it was a clear and easy way to visualise this research. It begun with define the 
research, develop an understanding for the area, create research questions. After that the researchers 
worked with the method, selected the company, selected the suitable interview objects and developed 
the research questions. This was followed by preforming the interviews with a qualitative perspective. 
The findings were later coded into categorized depended on the outcome, table 3 and table 4 shows 
some examples and more explanations can be found further down. This part was followed by the data 
analysis and evolution which is when the finings is connected to the literature to find both similarities 
but also disadvantages. Future recommendations were also drawn and are presented below.  

Table 2 - Methodologic overview. 

METHODOLOGIC OVERVIEW  
PHASE 1: RESEARCH DESIGN • Define the case and define research 

questions 
• Review relevant literature to find 

support to the research and potential 
research directions 

PHASE 2: DATA MANAGEMENT  • Gather data from both literature but also 
from qualitative interviews 

• Code the findings 
PHASE 3: DATA ANALYSIS • Analyse the data based on the decided 

research questions. 
PHASE 4: EVALUATION • Draw conclusion by answering the 

research questions and analyse collected 
data towards literature 

• Develop future recommendations from 
this study and further research problems 
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Findings from the interviews were coded for both research questions. The process for coding begun 
with summarize similar comments found such as “The change is too big at the same time” and “Does 
not understand the purpose with the change” into groups by the researchers. These groups were later 
translated into a barrier category named by the researchers. During the interviews it was also asked 
how these barriers could be overcome, which was connected to the same categories. In table 3 and 4 
some examples including findings from the interviews can be seen for both research questions. In the 
finings part, each finding will be discussed further and, in the discussion, and conclusion each finding 
are connected to the literature for highlighting both similarities and conjunctions.  

Table 3 - Coded result for research question 1. 

Reasons for Barrier found during the 
interviews 

Barrier Coded 
category 
named by the 
researchers 

How to 
overcome 
barrier 

The change is too big at the same 
time 
Risk of losing the job 
Does not understand the purpose 
with the change 

Employees are 
resistant to the change  

Employee 
Resistance 

Humans adapt 
to the new 
requirements  
Easier to accept 
a change that 
makes the job 
easier 

Cheaper technology will be easier to 
invest in compared to expensive 
Short sighted organization seeking 
short term profit  
 

Investment is not made 
due to reasons 
revolving resources 

Financial Business Case 
Trust in each 
other 

Low Technology Readiness Level 
Untested technology 
Not proved benefits 

new technology is not 
functioning properly 

Technology Increase 
technical 
development, 
increase TRL 
level 
 

The change does not align with the 
strategy and vision in the company 
The change is not in ordinary 
business 

The firms strategy does 
not support Industry 
4.0 

Strategy Develop the 
existing process 
before 
implementing 
new technology 

Lack of education when 
implementing new technology 
New technology does not make the 
employee best at their job anymore 

There is a lack of 
knowledge of Industry 
4.0, technology 

Knowledge  All employees 
are well 
educated so the 
extra education 
can be quite 
small.  

No clear ways of decision and 
authority 
Lack of cooperation between global 
and local functions 
 

The organisational 
structure does not 
support new 
technology 

Coordinating 
between 
departments 
/organisation 

Communication 
The leader 
should have 
authority over 
all affected 
parties  
 

No reward for good behaviour 
No carrot or stick 
No appreciation 

The reward system 
does not motivate 
employees 

Reward a good way to 
reward right 
way of work 
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No recognition  
Risk of losing proprietary data to 
competitors, or sensitive data 

Risk that data is lost Security technical 
development  

Leaders are also humans and has 
innate resistance to change 
Top management not engaged 

Leader are not 
enabling change 

Leadership  
 

Focus on 
positive 
Include 
everyone 

Not trusting each other 
Not trusting that others do proper job 
of developing technology 

People don’t trust each 
other  

Trust and 
internal 
relations 

 

 

For the second research question the process was similar. The differences were in the questions that 
were asked. Those questions focus more on key aspects to succeed with and implementation. Aspects 
or tasks that was seen by the interview object to be important to do for a successful implementation. 
Table 4 below includes some examples of finding during the interviews, weighted toward which 
barrier they prevent, then grouped together into a category including recommendations how to work 
with each finding. An example, found during one of the interviews was a recommendation to work 
with pilot cases, this was coded with the category name “pre-study” and the interview object was 
asked of how to work with pilot case, which could be make smaller trials, to create motivations and be 
able to analyse the trial.  

Table 4 - Coded result for research question 2. 

Findings during the 
interviews  

Connected to 
which barrier in 
RQ1 

Coded category 
named by the 
researchers 

How to over win 

• Need of goal, 
purpose, scope and 
vision 

• Use pilot case 
 

Leadership, 
employee 
resistance, 
knowledge 

Pre-study • Start off in a small group 
• Make smaller trials before 

the bigger implementation, 
this will show the success 
and increase the motivation 
to move on.  

• “Sell the change” Leadership, 
Trust and 
internal relations, 
strategy, 
employee 
resistance and 
reward 

Inform and 
involve 

• The change needs to be 
introduced to each employee 
in a way that suits them. It 
needs to be sold into each 
employee so they see the 
benefits by implementing it.  

• Creates ownership/ 
motivation among 
everyone in the 
hierarchy to succeed 
with the 
implementation.  

Leadership, 
Trust and 
internal relations 

Create motivation 
and ownership 

• This can be reached by 
involving everyone.  

• Give responsibilities, trust 
and empower employees so 
they can act.    

 

• Oversee the abilities 
in already excising 
processes. 

Strategy, 
Financial, 
Coordinating 
between 
departments 

Adopt to already 
set processes 

• Sometimes new processes 
are developed and introduced 
before the old one even 
reached the fully potential. 
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/organisation, 
technology  

 

4. Findings 
In this chapter, the collected data from the interviews is presented. The structure of the chapter 
describe the themes studied that were motivated from the theoretical framework. 11 interviews were 
performed with different employees at the company. All interviews were recorded. The result from the 
interviews were then coded into ten main categories of founded barriers at the company. The second 
part of the interviews puts focus on key points for developing a good strategy and ensure a successful 
implementation of Industry 4.0.  

4.1 Barriers 
Industry 4.0 will involve a large shift to the environment in which manufacturers operate. This will 
require new technology to be implemented and people will have to adapt to a new way of working. 
The major benefits from Industry 4.0 are to become more effective and efficient. These benefits stem 
from two major phenomena: sharing of data, and new manufacturing methods. The fact that data will 
be created and shared in real time from the point of origin to where it is needed. Data will be 
transparent and available for people, visualizations, analysis and AI. Previous to Industry 4.0, this was 
not the case. Data has been collected, but not always used or shared to same extent that will be 
possible in Industry 4.0. The possibilities of using data will be to find improvement opportunities, plan 
production better, utilize resources, next to eliminate machine failures, and so on. New manufacturing 
methods such as additive manufacturing allows manufacturers to create structures that are impossible 
with previous methods.  

Technology and data security 
There are many obstacles to overcome to realise Industry 4.0. There are potential barriers from all 
aspects of the manufacturing firm that is being changed. For instance, Industry 4.0 will change 
technology used and therefore technology might be a barrier.  

“We rely heavily on our legacy technology. Without it, we wouldn’t be able to do a single operation. 
The legacy has to work in conjunction with the new Industry 4.0 technology. Otherwise, we’re 
f*cked.” - interview quote 

One important aspect to consider within the technology category is legacy technology. This is the 
technology that the organization is working with. New technology might replace, cooperate, or 
communicate with legacy technology. This technology could perhaps be different software systems 
handling data, data collection, storage, etc, which will be added to the Industrial Internet of Things 
network. Each implementation case must consider its relation with legacy. This is especially important 
in change projects that affects multiple sites that aren’t standardized working with the same 
technology. For instance, if the project is global and affecting sites in different countries this is 
especially important. The different sites will likely have their own legacy technology. When 
implementing new technology, each site that it is implemented in must have a plan for how it will 
function in relation to legacy.  

As technology develops, it is sometimes able to integrate with older technology. This is especially true 
if the technology is developed by the same supplier. The supplier wants to motivate their customers to 
upgrade their systems and add new technology and functionality. This means that it might be 
strategically viable to choose and stick to one supplier with the whole package. Otherwise, a barrier to 
new technology might be that it simply does not integrate with legacy and will therefore not add the 
full benefit of the new technology. For instance, connectivity is in the foundation for Cyber-Physical 
System and Industrial Internet of Things, if they can’t connect to legacy software that remain after 
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implementing Cyber-Physical System or Industrial Internet of Things there will be lost value in the 
technologies.  

In addition, language may be a barrier. Both in terms of the people working in implementation projects 
across different sites in the world, as well as understanding and integrating legacy software’s that are 
made with different languages. 

“Sometimes I wonder if we are an Aerospace manufacturer, or an IT software company. Because we 
have customized and rebuilt IT-systems that you won’t even recognize the original software. We rely 
on the knowledge of the one IT guy who did the customization. When he quits, what are we supposed 
to do?” - interview quote  

Another barrier stemming around technology is in house customization, meaning developing software 
within the same organization that it will be used in. For instance, if a manufacturer wants to add 
certain functionality to its current software systems, they might customize the system by adding that 
functionality by programming the system and changing the source code. This could be a quick and 
easy fix for the manufacturer without having to contract their software suppliers and start a request for 
new functionality. The problem with this type of in-house customization is that it might not be able to 
integrate with new technology. It might not even be able to upgrade with regular and free software 
updates from the supplier. This might put the manufacturer in a situation in which they don’t want to 
upgrade or add new technology, because it won’t work with the functionality they have themselves. 
For this reason, in house customization may form a barrier to change and new technology.  

“In Aerospace, we only use well known and tested technology” - interview quote 

A third aspect of technology that might form barriers to Industry 4.0 from a manufacturer’s point of 
view is that is new and untested. It might simply not work. The manufacturer might fear that they 
would invest lots of money into Industry 4.0, push the start button, and then if wouldn’t work and add 
no benefit. There is no proof of any full scale Industry 4.0 implementations to study and learn from. 
The benefits are hypothetical, and the security aspects are not entirely known. There is a risk that 
proprietary data will be lost to competitors, or that sensitive data about employees will be released.  

Knowledge 
“Most people working as engineers here went to school more than 20 years ago. How much about 
Industry 4.0 do you think we learned at that time? Diddly-squat.” - interview quote 

Closely related to technology is knowledge of Industry 4.0. Unless employees understand Industry 4.0 
they might have difficulties estimating the benefits, conducting pre studies, finding suppliers, know 
how to integrate with legacy software, etc. Industry 4.0 is an emerging paradigm shift that most 
employees of a manufacturing firms don’t have education in or insight into. There are no example 
implementations to study and learn from. Without proper training, knowledge of Industry 4.0 will be 
lacking which will lead to no implementation or poor implementation. It is important to focus on the 
good during the change management and training. When trying a new technology without 
understanding it, it is easy to focus on the negative comparing it to the old, instead of seeing the new 
benefits.  

This barrier relates to employee resistance. If employees don’t have knowledge about the technology 
being implemented, they might be reluctant to participate and adopt the technology. Similarly, if they 
don’t trust they will get sufficient training and time to learn the technology, they might be resistant to 
adopt the change.  

Financial 
“Industry 4.0 is cool and all, but if an executive does not see an immediate positive effect on the 
bottom line, then it’s hard to convince management to invest.” - interview quote  
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The cost of introducing a new technology can be substantial. There are many costs to consider and add 
up to reach the total cost. This includes costs associated with project management, hardware or 
licensing costs, training, initial reduction of efficiency etc. This might be a barrier to Industry 4.0, 
because people consider the costs to be too high. In this case it is important to also consider the 
benefits and estimate financial improvements because of the change. The total costs of adding a new 
technology will often reach levels that will require top management make the final decision to go 
ahead of cancel the project.  

A barrier related to financial is that it is hard to estimate the benefit of Industry 4.0 technology. This 
will make it difficult to compare the costs to the financial benefits, and it will therefore be hard to 
motivate why it should be implemented. It is sometimes possible to create a small demonstrator 
project in which technology is tested and shown to work. However, some technology of Industry 4.0 
will be difficult to demonstrate unless it is implemented fully. Small demonstrator projects might not 
yield the full benefit. For instance, big data and machine learning works better the more data it is 
given. The benefit is when it will be able to do advanced analysis and finding correlations between 
variables that a human perhaps haven’t thought about. All that data must be available and structured 
for the AI to work with. If the organization start with a small demonstrator area, there might not be a 
lot of data that is being collected, there are few variables that are in the small demonstrator system.  

On the other hand, other Industry 4.0 technology, such as Additive Manufacturing, could be 
demonstrated well to work. It does not need a full-scale implementation in order to show its benefits. 
If the company is able to slowly experiment with AM it will increase its confidence in the method. At 
first, they could try building small prototypes, test its capabilities and material quality, and from there 
calculate accurately what a full-scale implementation would yield. This will make it easier to prove 
that AM will be a financially sound investment.  

Even if a business case is made and it shows that the return on investment is positive, the net present 
value of the investment is positive, there might still be resistance from top management to accept the 
project. They might be concerned about risks involving the implementation and might want to spend 
their money on other short-term projects that feel safe. This might also stem from a lack of trust in the 
manager of Industry 4.0. On the other hand, if the manager of Industry 4.0 has a track record of 
successful technology projects in the past and has a good reputation in the organization, this might 
lead top management to decide in favour for the implementations.  

Employee resistance and trust 
This paradigm shift will require that people change the way they are working. Any time there is a 
change to the environment for humans, there might be resistance to change and different barriers that 
might make it difficult to realize the change. There seems to be inherent to humans that we do not like 
change, perhaps because change always means a risk of leaving the comfortable stable current 
situation for the worse. There might be immediate inconvenience or discomfort that must be overcome 
by having a reward that is worth more than the pain of the change. The pain for the employee might 
for instance be difficulties to understand the change, new complicated work tasks the employee has to 
learn, or not being able to practice and take pride in their skill of the old technology the employee has 
built up.  

“I’m pretty comfortable with my current job and work method. Why would I want to start from scratch 
and have to relearn everything if there’s no benefit for me?” 

It is easier for employees to change their ways if they know that the change will lead to something 
better. If the change will lead to something worse for the individual, then resistance will increase. For 
instance, if an operator has to add additional steps in their work, or use a more complicated IT system, 
this will make they resistant to use the new system. The technology and methods behind Industry 4.0 
will lead to more effective operations systems, but it might be difficult for an employee to understand 
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the new technology and navigate their work environment with complicated work methods. If the 
employee does not see a benefit with the new technology and only experience a more difficult work 
environment resistance might increase. To mitigate this it is important to communicate to the 
employee the benefit the change has to the whole operations system. Management should encourage 
the employees to adopt a holistic mind set seeing how much better the operation system becomes if the 
employee adopts the changes.   

To ensure the change stays, there can be no possibility to go back to the previous way of working. If 
an employee has the option to do the work the old way, there is a large risk that they go back. Old 
tools that are not needed to perform the work with the new way of working should therefore be 
removed. This enforces the change to stay because the only option for the employee is to use the new. 
If possible, the old tools can still be kept at the company just in case that the new breaks down, but it 
should not be easily accessible. The pain of going to get the old tool must be larger than the initial pain 
of using the new tool. However, for this to be an option, the old tool should be able to do the same as 
the new, which might not be possible. For instance, if the company starts using Additive 
manufacturing of part, it will probably not be possible to manufacture the part with old ways. Another 
example might be an operator using a handheld tool for grinding: the difference between the new and 
the old tool is that the new automatically collects data and communicate with other nodes in the 
system. When it comes to the processing on the part, both tools might have the exact same capability. 
In this case, the old tool can therefore be kept at the manufacturing facility in case the new breaks 
down. But it should be more difficult to reach for the employee, to reduce the likelihood that it is used 
when the new tool should be used. 

There is a risk that employees will refuse to adopt their behaviour to a new way of working.  A more 
likely scenario is that the employees accept the new way, but are reluctant to learn it properly and use 
it efficiently. The learning phase of the new way might be long and it will take time before the new 
methods actually provide any benefit. An example could be a new visualization tool that helps 
production managers to understand where there’s excess capacity. The manager might have liked the 
old way of going to the shop floor and talking to the operators to understand the situation. In this case, 
the manager might be reluctant to use the visualization tool and perhaps might not trust it.  

If a tool is an additional help to an employee to make better decisions, the employee will hopefully 
adopt the tool and use it. To ensure success, the change should make the job easier for the employee. If 
this is the case, there might not be resistance at all, but the opposite.  

Rewards 
Rewarding employees is a method to motivate employees to adopt changes. Good performance should 
be rewarded, and when it is not it can for a barrier. If employees feel that their hard work will not grant 
them any benefit, they might be less inclined to make the change happen. Implementing technology 
and changing work methods, especially when it comes to advanced changes, will take effort and 
dedication from the employees. They will need to gain new knowledge, learn new skills and explore a 
topic that is relatively unknown. This reward should match the effort.  

A lacking reward structure can be detrimental to the success of an organization. Humans search for 
meaning in their behaviour. When good or bad behaviour has no effect there is no motivation to 
choose good behaviour. Lack of rewards can for instance be lack of recognition, performance is not 
correlated with income, lack of receiving responsibility. Also, if an employee feels that their results 
does not lead to any meaningful effects, then this can also reduce motivation to perform.  

Organization 
A major barrier to change is the organizational structure. The wrong organization structure leads to 
barriers of change in a number of ways because it makes structure unclear and undefined:  
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• Department ownership and accountability 
• Coordination and collaboration between different departments 
• Employee ownership and accountability 
• Management involvement  
• Dedicating to little effort and focus 

It might be unclear who is responsible for implementing Industry 4.0 technology. It might be 
operations, Research and Development, or IT. This can lead to a number of poor scenarios. Firstly, 
perhaps none of these departments are interested in implementing Industry 4.0. If that is the case 
nothing will happen. This would be a large barrier to Industry 4.0 as no one will implement it. 
Secondly, perhaps more than one department wants ownership and fights internally with other 
departments to implement Industry 4.0. This may lead to conflict and internal sabotage. The solution is 
to define a clear strategy that includes organization responsibility and accountability. Preferably, the 
department that will experience the benefits of Industry 4.0 should have ownership and lead the 
change. They should also be able to use Research and Development and IT to support them during 
testing and implementation.  

“I’ve been tasked with running projects that will change the way people work in other departments. 
Without their managers support, how am I supposed to make that happen?” - interview quote 

There should be program and project portfolios with one responsible individual that drives the changes 
and communicates with project managers. Project manager collaborates closely with their project 
teams where each individual has their own defined role and responsibility. Individuals must feel 
ownership and be encouraged to deliver specific deliverables. There should be a hierarchy where 
responsibility and coordination are clearly defined. One person should have the big picture perspective 
and be a program manager, managing the entire portfolio of Industry 4.0 initiatives. This also means 
that there is one manager that is ultimately responsible for the technology implementation. Otherwise, 
no manager might take on the responsibility to implement Industry 4.0. The hierarchy must also 
provide authority to the individuals involved.  

Individuals and departments that are supporting the Industry 4.0 implementations must have defined 
and documented time and dedicated to Industry 4.0 efforts. They must be able to prioritize Industry 
4.0. If this is not agreed with the department heads and management of the support functions, it will be 
difficult to receive the necessary support needed. Understanding Industry 4.0, conducting pre study, 
training, implementation, coordination and change management takes time. Not dedicating enough 
time by the necessary resources therefore forms a barrier. A manufacturing organization is usually lean 
and does not have excess capacity to undertake major Industry 4.0 implementation projects. The 
organization must invest in resources and time to make it.  

The organization can be a barrier to change if the change will require that the organization changes. 
This is a barrier because this will mean that employees are moved around in different departments and 
perhaps change their roles and  

Strategy and leadership 
A lack of a defined and clear strategy is a barrier to Industry 4.0. This is because without a proper 
strategy, there won’t be a roadmap to guide employees during the Industry 4.0 implementation. This is 
especially troublesome because of the complexity of Industry 4.0. In most cases it will lead to major 
changes in the manufacturing environment, and it will require employees to relearn how to do their 
jobs.  

Along with the strategy there must be a defined vision that describes the future state when the 
implementation is done. This vision will lead to understanding and also excitement for the technology. 
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This excitement will be important to create participation in the projects. People will want to work 
towards the vision.  

The core of the vision must be a future state that solves a current problem. The problem should be well 
understood and agreed upon by the employees. This will create motivation to solve the problem. The 
vision should paint the solution in the best light possible. The technology should be considered a 
saviour to a troubling situation. Some technology and new methods might make improvements, but 
not drastically change anything or solve any direct problems. Even in these cases there should still be 
an effort to find problems to the current situation. A problem can be that efficiency is not enough and 
that this leads to stress. That is a problem that employees can agree on and it will create excitement 
about the change.  

Based on the vision, the strategy should be broken down into clearly defined goals and timelines. This 
should also be connected to responsible parties with deliverables for each employee. This will make it 
clear to each employee what is expected of them, and how their work will benefit to the whole. The 
employee should feel like their work is part of something bigger.  

An important aspect to remember is to effectively communicate the vision and strategy. It should be 
known among the employees. Preferably, the vision should be communicated before the change 
project starts. This will increase employees’ motivation over time.  

An important part of the implementation process is the pre study. The pre study of the implementation 
is important to create the vision. All affected parties of the implementation must be involved and 
interviewed. From this information, problems and needs from the organization will be collected and 
understood. The vision will then be tailored to what employees actually want. This will increase their 
motivation and participation in the project.  

4.2 Key aspects for strategy development 
Each interview object was asked to answer questions of how to develop a strategy with success. They 
were also asked to connect is to experience of recent implementation of Industry 4.0. During our 
second interview it was lifted that working with strategy properly is often neglected. They often miss 
to makes the change clear for everyone. Focus stays often at a management level. The table below 
include the summary from all interviews.   

Pre-study 
Grouped under the category Pre-study was all findings that could be led back into poor preparations 
such as not involving the right employees from the beginning, not evaluate the organisation structure 
towards the c proposed change or start the work without a clear goal, vision and purpose. But also 
included during the pre-study were the case studies or pilot cases grouped due to they are a smaller test 
that can be evaluated before the bigger implantation. The business case was added to the pre-study 
category due to the financial resources needs to be solved before starting any change project. Before 
implementing the change, a pre-study needs to be conducted. Several interview objects has highlighted 
that the pre-study is the most important part, the final implementation is just the small part in the end.  
The importance of the pre study can also be connected to several barriers such as the need of good 
leadership, employee resistance when the pre-study is not good enough and knowledge about the need 
of change and about Industry 4.0. The pre-study was very often rushed through which resulted in 
expensive project without reaching inside decided lead-time. A well-structured pre-study will reduce 
future obstacle. This pre-study should include some important parts that was find during the 
interviews; 

• The group - This study needs to be done in a smaller group that include employees from all 
parts. Employees that will be affected by the change, including end users. Because it is 
important that those who work with developing the strategy understands the processes and 



Master thesis   IY2594 V21, BTH 

__________________________________________________________________________________
Page | 33 
 

technology the company use today. Also, the need of the change cannot be decided in the top 
management, it needs to be developed where it has its effect. This group should be people that 
can be seen as informal leaders from blue collars up to management. But also, employees with 
a lot of knowledge of how they work and in what processes. It is also important to include a 
person with process development knowledge.   

• Goal, purpose, scope and vision - The group should work with the purpose, goal, vision but 
also to make the change realistic. It will be the foundation during the development of a clear 
strategy. This part will later be communicated to everyone. A well-developed purpose, goal 
and vision will make it easier for everyone to accept. One important task is to understand if 
the change will solve an important problem or not. Will the change be an improvement for the 
company or will it just be implementation of new technology? The problem the change solve 
needs to be seen as obstacle in the organisation.  

• Pilot case - The change needs to be broken down into small parts for the group to work with. 
This to make it easier to understand what a necessary to do. The pre-study needs to include a 
plan broken down into smaller tasks including who is responsible and delivery time. This plan 
should include a smaller case study for implementation in a smaller part of the company. This 
because it will be easier to monitor and the group can focus on the implementation when it is 
smaller. This will also give good data and experience that can help further implementation in 
the company. One of the interview objects mentioned User case. User case are cases 
developed at different parts in the company. The case will be valuated towards the planed 
change to see how well the Industry 4.0 change manage the user case. This case should be 
used during a workshop or similar with employees all over the company. It will generate a lot 
of necessary information to the people who drives the implementation. But also, it will create 
commitment in the organization if more people have been included in the development.  

• Business case –The business case needs to be strong and generate a lot of benefits. The 
benefits do not need to focus on financial, it can be shorter lead time or increasing quality. But 
it needs to generate benefits to the company. The benefits do not need to be generated in the 
first step, some business case can give benefits over time. The business case is necessary to 
get the resources that is needed for the change. Business case can also be used to make 
commitment in the company among management.  

• Structure of the company - The structure of the organisation needs to be reviewed; will the 
structure of the organisation be an obstacle for the change? Which part in the organisation will 
lead the change? When implementing technical changes in a company the change is led by the 
IT department. But the IT department acts as a support to the other departments. By letting the 
IT department drive the change it will include a less engaged management. Because, a 
management that are less committed will be less engaged in the implementation and it will 
affect in the long run.  

Inform and involve 
How to inform and what that should be informed is important to succeed with changes. Repeating 
comments that showed up during the interviews were that the right key employees need to be 
involved. Information and involving were decided to be a  category by itself due to the importance of 
it and that it showed up so many times during the interviews. Involving the right employees can be 
seen as a leadership barrier, were leaders miss out involving their employees, but also will this create 
mistrust and  affect the internal relation in the organisations which is an another barrier found. This 
can be done by a supportive management and therefore they need to be included a management that 
can work with rewards and support the change. A committed and educated management will 
strengthen the change compared to a management who had not accept the change. But also the change 
needs to be in line with the strategy otherwise another barrier will arise that can create employee 
resistance. The management will answer why the change is necessary and the goal with it. The 
management includes people with different wills and different focus and they need to be committed 
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before they inform about the change to their employees. An example lifted during the interviews was 
the difficulties to collect a fragmented management with different goals for their areas or departments. 
Further on, that each manager has their own agenda, and that the change can be affected by a self-
driven agenda before the overall goal for the company and is coded as a strategy barrier. 

One interview object lifted the importance of “selling” the change into everyone that will be affected. 
He highlighted the importance of introduce the change in that way it will affect each individual and 
sell it into them.  By this create willingness towards the change. But this includes and understanding of 
whom and in what way the change will affect, before informing about it.  

The information can be given in several ways but clearance is of most importance. Be clear with the 
information from the beginning to the end of the process. This can be done by answering following 
questions before and develop the information sessions after it; 

• Purpose, goal and vision 
• Education, it is important that everyone understand the meaning of the change. An educational 

part in the information can make the change less unfamiliar.  
• In what way will everyone be affected by the change? 
• What will the benefits be? 

o This one can be broken down and including quality increase, financial savings, better 
process, or similar 

Several interview objects lifted that the strategy needs to answer following questions when it is 
informed. This to be as clear and understandable as possible.  

• What will be done? 
• How will it be done? 
• When will it be done? 

It is very important to repeat the information and be clear during the whole project, before, during and 
after.  

Create motivation and ownership  
Create motivation and ownership were set to its own categories because it will need to work with 
barriers such as leadership and employee resistance. Furthermore it is important to succeed with 
creating motivation and get all employees to emphasise with the change. This category put focus more 
on the individual involvement and leaderships skills. During one of our interviews the Kubler-Ross 
model were lifted as one way to work with the employees. To succeed with changes, it is important to 
get everyone involved, key employees, those who will be affected by the change and the management. 
Which already before is connected to a leadership barrier and important to create trust inside the 
company to minimize employee resistance. But this include that everyone wants to be a part of the 
development, which hardly can be done. But by inform in a correct way and be clear with the 
information before implementing the change, motivation can be created. During the implementation 
employees can be motivated if they get trusted and get responsibilities. By giving trust and 
responsibilities it will in the long run create ownership. This part can take some time before result can 
be seen. When ownership is created the employees will drive the change and the implementation by 
themselves. This can be created by give more and more responsibilities along the growth of each 
employee. This will make the implementation easier and creation of ownership will also motivate to 
stay with the change. As a manager it is important to support the employees and empower him or her 
with the mandate to perform his or her tasks. It is also important by the management to support the 
change and be engaged with the change, and spread this support inside the company.  

It was seen by several during the interviews that an important part to get the change to stay after the 
implementation. It could be done by working with feedback inside the company. Hopefully several of 
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the employees sees the positive effects with the change and continue work with it. The benefits with 
the change will support the change to stay inside the company. Also, if the implementation phase has 
succeeded with creating ownership among the employees, they will work for the change to stay. 

Adopt to already set processes  
One person lifted that very often are changes forced into a department with focus on adapt to 
something new, before analyse today's processes or systems. This can create resistance towards no 
prolonged strategy and waste of financial resources. This was set to a category by itself because the 
important to oversee todays ability before. Maybe it could be implemented in the pre study, but the 
researchers decided to set it to a category because the pre study will focus on analyse the 
implementation of the new technology, the analyse of today’s abilities should be done before deciding 
to move on with a new implementation.  Before implementing new technology, the company could 
focus on develop today's process and see the Industry 4.0 change as a complement. Oversee today's 
abilities with the process including systems both inside each department but also coordinate between 
departments to reduce ambiguities of how decisions should be taken and a clear steering between 
global and local departments. This because many systems have a greater ability compared to what is 
used in the company. Maybe today's system could be developed with further functionalities and the 
same effect could be reached. See Industry 4.0 as a help to the ordinary process to move the repeating 
work from employees so they can focus on more important work for the company. Another interesting 
comment that showed up was to work with the requirements of the process and do not get stuck to the 
pre-set processes. Work with the requirement and do not focus on which IT system that will be used. 
The focus on what requirements that needs to be fulfil will create a foundation of information that will 
help select solution.  
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5. Analysis and discussion  
This chapter provides analysis of the empirical data suing the theoretical framework argued for in the 
literature chapter. The results are discussed in relation to previous research and related studies. The 
aim of the chapter is to answer the research questions of the study. The implications and contributions 
of this study is also discussed, as well as the shortcomings of the study. Finally, suggestions for future 
research is provided. 

5.1 Implication of the findings and theoretical contribution – Research question 1 
The data collected throughout this study coincides to a large extent to what is detailed in the literature. 
Each barrier described in the literature was confirmed during the interviews. None of the barriers from 
the literature was denied throughout the study. A difference was that this research added additional 
nuance to the discussion around the different barriers. In addition, an additional barrier was found 
throughout this study, trust, which was not described in the literature about barriers toward Industry 
4.0. Interestingly however, these barriers were described in the literature about change management, 
which indicates a connection between change management and overcoming barriers. In this section, 
each of the barriers will be analysed by comparing the finding of this study with previous literature.  

In terms of the list of barriers, the literature resembles most of the findings of this study. However, the 
barrier described in the literature that was the least supported throughout this study was employee 
rewards (Machado et al., 2019). Many of the respondents did not consider rewards a barrier at all, and 
that there should be no special reward for participating in the change towards Industry 4.0. However, 
most respondents agreed that leaders should promote change by encouraging employees to adapt to 
new technology and show appreciation in the form of saying simple words such as “good job” or 
“keep it up” to successful employees. Material or monetary rewards is not as important (Müller, 2019). 
This could also be because of the specific organization the study was conducted at. The firm did not 
have use monetary rewards to manage behaviour.  

Another difference between the literature and the study is the barrier technology. In the literature it is a 
straightforward and obvious barrier (Raj et al. 2020). However, some respondents in this study claim 
that technology is not a barrier at all. There was no consensus regarding this barrier. Some say the 
technology only as opportunity, and that the barrier is humans that fail to understand or implement the 
technology.   

Many of the barriers studied were more or less described identically to what was already described in 
previous research. For instance, coordination between different departments can be a barrier that was 
confirmed to be true by the findings of this study. When departments have trouble cooperating, it will 
be difficult to realize a larger change such as Industry 4.0, because it will affect many departments at 
the same time (Schumacher et al., 2017). This barrier is connected to other barriers such as lacking 
trust, poor communication, lack of strategy, and silo mentality powered by a firm culture that does not 
promote collaboration. Other barriers confirmed in the study are resources (Haddud et al., 2017), 
security (Lu, 2017), knowledge (Boehmer et al., 2020) and strategy (Machado et al., 2019). 

Another major barrier is employee resistance. This barrier is described in both the literature about 
change management, and about barriers to Industry 4.0 (Ingemarsdotter et al., 2021). In addition, it is 
described to be one of the barriers during the interviews of this study. The findings confirm that 
sometimes people are resistant to change and this could be for a number of reasons. However, the 
findings suggest that this can be overcome by proper leadership. Leadership is another barrier that is 
described in the literature which is supported by the findings of this study. Leadership is also what 
enables successful change management and therefore an important success factor for change in 
general, not only for Industry 4.0 (Bibby & Dehe, 2018).  
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Perhaps the most interesting finding in this study is the emphasis the respondents put on trust. Lack of 
trust in other employees and management is a major barrier to change. However, trust is closely 
related to the known barrier of coordination between different departments. Different departments 
need to trust each other in order to cooperate. A lack of trust might be one of the causes of poor 
department coordination. A lack of trust is also connected to poor leadership and resistance to change. 
If employees don’t trust management when they want to change operations, employees might not 
believe that management has their best interest in mind. Even if management says the change will not 
lead to a reduction in jobs, or that the change will make the work easier, employees might not trust 
that. This will instead lead them to resist the change. Trust also has a negative effect on the financial 
barrier. If financial calculations are made showing the financial benefit of introducing change, the 
sponsor of the project with the task to evaluate the change proposal might not trust that the 
calculations are made properly. They might not trust the people who made the calculations did it 
realistically and properly. Perhaps lack of trust is the result of the organization’s culture. The firm in 
the study might have a company culture that puts emphasis on trust and therefore the employees are 
ingrained with that mentality. Another reason for lacking trust might be poor leadership. Leaders 
might lead by example by not being trustworthy themselves. This could be due to them not delivering 
on their promises to the employees, not providing a proper work environment, or caring more about 
results rather than the employees themselves. Whatever the reason is for poor trust, it is a barrier that 
is not described in the literature about barriers towards Industry 4.0.  

As alluded to above, an interesting finding is that many of the barriers seems to be connected. The 
have some sort of relationship, where one barrier is caused or enhanced by other barriers. One of the 
major barriers that has many relationships is employee resistance. The findings of this study suggest 
this can be caused by poor leadership, culture, and training, which in themselves are also barriers 
leading to the resistance. Culture is to some extent also a result of poor leadership, and strategy, which 
is another described barrier.  

It seems many of the barrier’s stem from poor leadership. This shows the importance of proper 
leadership, and that proper change management starts with leadership. There is a loop between 
employee resistance and trust, because one might lead to the other, and between financial and 
technology. Because if proper investment is not made, cheap and inferior technology being used. That 
results from that might be poor that will guide future investment decisions.  

 
Figure 3 - Relationship between the barriers 
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In summary, the answer to research question one is that most barriers studied are the same as in 
previous research. The largest difference is that in this study, trust was identified as a major aspect 
which has not been studied in relation to Industry 4.0. In addition, there was no consensus regarding 
the barrier technology in this study, and employee rewards was described differently in this study from 
how it has been detailed in previous research.  

5.2 Implication of the findings and theoretical contribution – Research question 2 
The first part of this research was to verify that the barriers from literature which also was found here 
and if there were any gaps. The second questions was based on how to overcome these barriers that 
was verified and to find key aspects to succeed with implementation of Industry 4.0. This because the 
researchers wanted to know how Industry 4.0 could be implemented, will it differ from classic change 
management or not. During the interviews several implementation projects were mentioned. All 
include what have been done in a good or bad way. Often due to lack of proper preparation, 
communication and ability to keep deadlines. Changes were often introduced as projects in the 
company. But both the literature and the interview objects highlight the importance of continuous 
improvements, which differ from recommendations in literature and finding during this research. The 
company selected for this research is a high-tech company working with incredible technology. 
Moreover, this could also be seen as an obstacle for implementation of changes, due to the though 
quality requirements. Furthermore the structure of the company was build up to secure that all changes 
will be considered and the high quality will remain. An effective change management process will 
result in less cost spent on poorly managed changes, supports every employee in the organization 
through the change and increases the likelihood for success. These can be compared by what Grant 
(2014) and Gersick (2020) writes about the importance of the leadership to succeed with the changes 
when the environment is continuously changing. Today the changes need to be applied faster to adapt 
to the fast-changing environment. Therefore, it is very important for companies to have the ability to 
change continuously, because otherwise there will be a gap between the continuously changing world 
and the company standing will still (Shakirova et al. 2019). For this company changes were both 
driven in projects and the structure of the organisation were seen to be an obstacle towards change. 
Therefore were the structure of the company lifted as an important key to succeed with a change 
process for implementation of Industry 4.0. The leadership during changes is also very important due 
to that two out of third of all changes will fail, especially now when  changes comes more frequently 
(Journal of Change Management, Journal of Change Management, 15:3, 253-255). Furthermore, from 
our findings were continuous improvements lifted as a key to success with changes but also an that an 
agile method should be used instead of the typical project management process. This because it will be 
easier to conduct with smaller work packages. But also that an agile method will allow continues 
reflection and the change will be implemented with a higher flexibility. Bruzelius & Skärvad (2013) 
said that there are two main strategies for how to conduct change management and those two can be 
divided into either planning or exploring, that a more planned strategy will suite best when a future 
situation is known. The other one can be more seen as an agile method, develop the same time as it 
tries to find its future situation or as Grant (2014) writes that changes will appear more frequently and 
be meet more explorative. But as lifted during one of our interviews an agile method can be more 
suitable even when the future situation is known compared to the classic project processes. A 
combination of both processes could be the better alternative when implementing high technology. 
These because the more agile method allows continue changes and adoption during the 
implementation along with the increasing knowledge. But still the planned version of change 
implementation needs to be included to be able to inform what the purpose and goal are.  

Lifted several times during the interviews were the importance of clear information, purpose, goal and 
vision. For almost every change process there will be different kinds of barriers. These barriers 
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indicate an organization with employees that reflects and wish to understand the change before the 
implementation people that needs to travel through the Kubler -Ross model or a similar model(Malone 
& Erin, 2018). Kubler-Ross were lifted during the interviews as one way to implement changes and 
work with employee resistance towards the procedure of the change. The Kubler-Ross model could be 
one way to work with the employees but maybe not the only way, and this could be further analysed, 
if that model could be seen as good way when implementing Industry 4.0. From our interviews on the 
other hand, it was seen more that employees were positive towards change. Which puts focus more on 
the importance of how the change process in conducted than barriers towards it due to employee 
resistance. Instead as the literature says successful change management begins with the employees but 
the implementation needs a process that includes them, the same as Gersick (2020) writes about. More 
of importance was to be included, listen to and informed. Information and being included can be 
linked, because when the employees are included they will get more information. These is only a 
hypothesis but both part were lifted as key factors to succeed with changes.  

In the literature, information is included as a step, but how to do it is missing in the change 
managements processes. There were only examples found among project management companies that 
recommended different kinds of processes such as SHRM.  Several interview objects lifted that this 
part is crucial to succeed with the change. It was lifted more times than having a process during the 
interviews. Therefore will the information be lifted form this study as a key aspect to succeed with a 
change process. Exactly what the information part needs to include will be recommended to further 
studies.  A clear goal and a goal created by involving the right employees and end uses are very 
important to create engagement. The model Kubler-Ross can help to move each employee from one 
step to another and create engagement along the change (Malone & Erin, 2018). Creating engagement 
were seen to be an important part to succeed with changes. These to create ownership among the 
employees for the change, and not force the change upon them. Miss of being clear with information 
from the beginning to the end of the change implementation was seen as a common problem by our 
interview object. These was because of the projects runes to fast into the implementation and the phase 
before is missed or rushed through. It was also lifted that several project skip to do a proper study 
before the implementation. These means that they get several barriers during the implementation that 
they did not expected in the beginning. But by using pilot case or User cases in the beginning, several 
obstacles could be removed. If you connect this desire inside companies to move fast into 
implementation and skipping the study before implementation part, maybe a more agile method could 
be preferable? It was seemed to be a common problem in several projects. Hence these methods 
include continuous refection during every cycle, these in combination with the classic change 
management process. In that case will the implementation part be merged with the pre-study. But also, 
these will create another issue. The implementation needs to be done in a smaller section and not at the 
whole company at the same time. Because the change management group need to be able to monitor 
the change and have the ability to make improvements during the phase.  

When implementing a bigger technical system in a company, it is important that the projects is 
managed by the department that will use it and not by the IT department. Our interview objects said 
that the IT department often drives the change, but these makes the users not included in the 
implementation process. Instead, they will be the one that only gets affected by it and not a part of the 
project. These will lead to inferior ownership and a slow implementation because the employees are 
exposed by the change and not included in it. The structure of the organisation and how it is managed 
will affect the ability to make changes inside the organisation. To succeed with a change process, the 
key is to create engaged employees and by involving them early (Conroy & Berke, 2004). A comment 
from the finding was to ”sell in” the change  this can be compared with Gersick (2020) that argue for 
the need of getting buy-in from the people that will be affected by the change, similar as Gersick 
mention the leadership, support them and involve them was key factors. But mentioned in the article 
was the focus of transfer the leading of the change to them, this can be compared with creating 
ownership of the change in the organizations from the findings. But is transferring the leadership of 
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the change and generated ownership the same? These needs to be future developed before any 
conclusion could be made. Changes demands a management that worked with the change and is a part 
of it. This to be able to encourage employees and support the movement of the change process. The 
Kubler ross model includes 7 steps, and each employee needs to move through all steps during a 
change. Employees can be helped in each step by guidance, information and remind them (Malone & 
Erin, 2018). Another way to meet barriers is to coach employees, and to develop tools for the 
managers to handle barriers in a structured way and reward behaviour that align with the change 
(Esther Cameron, 2019).This is in line with information gathered from our interviews. The importance 
to inform, involve and create acceptance with the change. Interesting is that the change needs to follow 
the overall goal form the company, which was also lifted as a criterion to be able to accept the change. 
The last question about what is the real reason behind the change and how will it affect each employee 
and the job they do. If the change means to remove the employees and replace them with robots. These 
employees need to be motivated in how the change will gain them to be able to support is. Or as an 
interview object said, all changes need to be sold into each employee, and motivation will be created.  

There are several key factors lifted both in the literature but also some that interesting points that was 
missing in the literature. The importance of information, goal, vision and purpose could be found in 
both. What the information needs to include to fulfill its purpose. But also, that the change needs to be 
in line with the company overall goals before they can be accepted by employees to succeed with the 
strategy. These to create motivation with the implementation of Industry 4.0. Interesting was the gap 
between which kind of process will suit best when it comes to implementation of a high tech product 
such as Industry 4.0 into a product heavy company. By combining the more agile methods used in IT 
development with the classic change management process was expected to suit better. Hence, this is 
just a hypothesis and needs to be supported by further research. Also to be mentioned is that compared 
to the change management and the findings in this study there were only a few and small differences 
that could be lead to implementation of Industry 4.0 or technology implementation. Therefore could 
maybe a conclusion be drawn that the ordinary change process will work when implementing Industry 
4.0, this needs to be further analyzed. Another important key factor to consider is the structure of the 
company, how is the steering and were should the change process be driven from. The final one is to 
use User case and pilot cases before the bigger implementation. All recommendations above can only 
be seen as recommendations.  

5.3 Limitations of the study  
This study has the limitation of being undertaken at a single firm. The firm is a global conglomerate 
with manufacturing and offices in many different countries in most parts of the world. However, it is 
the same industry and has the same general strategy and culture. This creates bias in the respondents' 
answers, as they are all affected by the same organization. The respondents might have put more 
emphasis on certain areas, such as trust, and less on others even if these respondents were selected 
carefully to generate as much as possible to the research. Hence, the respondents will still be affected 
by the surroundings they operates in and therefore it will be seen as limitations and no generalised 
conclusion can be made from only these research. If more organizations were studied a more nuanced 
perspective would have been gained. For this reason, it is difficult to generalize the findings of this 
study. There is no way of telling if these results would be similar in other organizations from the 
findings of this study alone.  

5.4 Suggestion for future research 
Following the discussion about the limitations of this study, it is obvious trust should be studied in 
more detail. A quantitative study studying many firms could study whether trust is found to be 
important during. Further qualitative studies on trust could study the role of trust in more detail when 
it comes to implementing technology, as well as the relationship between trust and other success 
factors. For instance, this study has hypothesis that poor trust leads to employee resistance and poor 



Master thesis   IY2594 V21, BTH 

__________________________________________________________________________________
Page | 41 
 

collaboration. This hypothesis should be studied in greater detail. As described before, there seems to 
be relationships between many of the barriers. These relationships could be studied in greater detail to 
map out the relationships. Perhaps it is possible to find one single factor that is critical for the success 
of implementing Industry 4.0. Future research suggestions for the strategy can be divided into three 
parts.  The first one that would be interesting to evaluate a mix between a more agile change method in 
combination with the classical change strategy for implementation of Industry 4.0. These could be 
evaluated through a pilot case. The second one is how to combine a classic change management 
process with a more IT friendly agile development process into high tech product companies. The 
third one is to conduct a bigger quantitative study concerning what kind of information is important to 
succeed with the change implementation.  
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6. Conclusion 
This chapter starts with a short summary of the thesis and draws conclusions based on the analysis. 
The research questions are answered in a precise manner.   

This thesis has studied how to implement Industry 4.0 in a successful way, with focus on which kind 
of barriers that will arise. Industry 4.0 is new and unknown for any companies, including the meaning 
of it for each company. But to stay competitive at the market Industry 4.0 is crucial.  This research was 
divided into two parts the first one focus on barriers that arise in connection with implementation of 
Industry 4.0. The second one of how the strategy for implementation should look like when 
implementing advanced technology into a heavy mechanical product company. Several barriers were 
lifted both in the literature and during the qualitative interviews. One of the major contributions of this 
study is the importance of organizational trust when implementing Industry 4.0. For the strategy there 
were several key points lifted but most of interest was the suggestion of using a Scrum based change 
management process for implementation of Industry 4.0. Even if scrum is a development process it 
was proposed to be used together with the change management process for technology 
implementation.  

R1: What are the similarities and the differences between the known barriers related to human and 
organisational aspects when implementing new technology related to Industry 4.0 in literature 
compared to barriers found in this study? 

This study confirmed all the previously studied barriers toward Industry 4.0. However, some of these 
barriers were given more emphasis than others, and because the study was qualitative, each barrier was 
described in a nuanced manner. There was also another barrier, lack of trust, identified in this study 
that had not been studied before in relation to implementing Industry 4.0. Trust between employees 
and managers is important because otherwise people will doubt that other in the organization has the 
organization and employees’ best interest in mind. This will increase employee resistance, which is a 
major barrier. Employee resistance can also be enhanced if the new technology means that the 
company will not rely on the employee’s skill and training, if the employee does not receive proper 
training, or if the employee has the option of easily going back to using the old technology instead of 
the new.   

Besides lack of trust, the other differences between this study and previous research were the barrier 
technology and employee rewards are described. This study claims that in fact, employee reward 
should encompass encouraging employees with appreciation in the form of words and affection, not 
material rewards. This study also indicates that technology might not be a barrier when implementing 
Industry 4.0, but it is people who lack knowledge that is the true barrier.  

R2: How could a strategy be developed to ensure successful implementation and minimize impacts by 
barriers of Industry 4.0 in complex manufacturing companies?  

The importance of information, goal, vision and purpose is crucial to succeed with an implementation. 
Furthermore how and what to inform was seen to be really important. Also that everyone feels 
included and listen to. These goals, vision and purpose need to be in line with the goals and vision for 
the company.  Overall there were several similarities between the literature for change management 
and the findings. It was found that there is a gap between the classical change strategy process when 
implementing high technology IT, such as Industry 4.0. By combining more agile methods used in IT 
development with the classical ones in change management was expected to suit better form 
implementation of technology as Industry 4.0. Hence, this is just a hypothesis and needs to be 
supported by further research. Another important key factor to consider is the structure of the 
company, how is the steering and were should the change process be driven from. The last one is to 
use User case and pilot cases before the bigger implementation. All recommendations above can only 
be seen as recommendations. These because of the research has only been conducted at one company 



Master thesis   IY2594 V21, BTH 

__________________________________________________________________________________
Page | 43 
 

in one branch. A recommendation will be to conduct case studies at several companies with similar 
challenges. Companies that need to stay competitive in a high technology market and therefore are 
candidate to implementation of Industry 4.0.  
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8. Appendix – Interview guide  
 

Every interview begins with clearly description of the purpose, role and aim. A short introduction of 
Industry 4.0. Furthermore, that they are volunteers so they can withdraw their information at any 
moment of the study. Also, each participant had the opportunity to review the written compiled 
information from the interview. 

1)      What is your role? 
2)      What is Industry 4.0 for you? 
3)      Are employees generally positive or negative to change? 

a)       Is there some type of change that is generally received positively by employees, and is 
there change that generally is received negatively by employees? 

4)      How do employees react when new technology and/or methods of working are introduced? 
5)      How do employees adopt a new technology? 
6)      What do you think is important for a successful implementation? 

a)       What do you think an implementation process should look like? 
7)      How do you think management can increase the participation and engagement from 
employees before/during/after an implementation? 

a)       How should employees be involved? 
b)      How is ownership created among employees? 

8)      What kind of barriers do you believe are common during change? Why? 
9)      How can these barriers be overcome? 
10)   Can you describe an example of a recent technology implementation? 

a)       What went well? What went less well? 
b)      What could have been done better? 

 


