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Abstract 

Purpose: The purpose of this paper is to identify the opportunities that Industry 

4.0 brings within the framework of applying Cyber Physical Systems in an 

environment of a Smart Factory. This paper shall identify the changes within daily 

business processes and the impact of these changes on the daily business life. 

Design/Methodology/Approach: The research is carried out as a case study 

research. Due to a qualitative approach for this case study interviews are 

conducted and the results are analyzed and discussed. 

Findings: Industry 4.0 will change the way we are working today and influence 

businesses and business processes in many ways. Data handling, processes 

and efficiency will change and the way we perceive manufacturing will change in 

a long term view. 

Further Research: It would be recommended to expand this research by 

conducting more research in this particular field as well as impacts on the 

employee should be studied more in detail. 

Keywords: Industry 4.0, Cyber Physical Systems (CPS), Smart Factory, BMW, 

BMW (UK) Manufacturing Limited, BPM (Business Process Management), 

Innovation 
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1 Introduction 

In the introduction chapter I will explain the background with the definitions of the 

main concepts and I will elaborate on the problem. Based on this the research 

question will be identified and the purpose will be stated.  

1.1 Background 

“You cannot wait until a house burns down to buy fire insurance on it. We cannot 

wait until there are massive dislocations in our society to prepare for the Fourth 

Industrial Revolution.” Robert J. Shiller (2013)  

In todays´ world innovation is essential to the economy. Products are getting 

released quicker and quicker and the production processes have to adapt to this 

change. One of the industries that always drove these innovations was the 

automotive industry which always adapted to change and new technologies. 

Today experts are talking about the fourth industrial revolution which will change 

our economy in many ways, to make it more efficient, improve information flow 

and many other opportunities. This is the reason why this topic was chosen for 

this thesis. 

1.1.1 Innovation 

According to Engel (2015, p36) innovation is a major driver around the world to 

“improve economic vitality and competiveness of communities, regions, and 

nations”. He also explains, that this can be stimulated by different factors and 

policies applied in different regions around the world. One approach is the 

innovation cluster approach, which is seen all over the world with imitations of the 

Silicon Valley. Many innovations can be driven by governmental influence like the 

Industry 4.0 project which was mainly initiated by the German government and a 

German government report. 

  

Schwab (2016) explains the history of Industry 4.0, being a recently developed 

term describing the fourth industrial revolution which takes place right now. The 
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first industrial revolution took place from 1760 to around 1840 and it included the 

development of the steam engine, which changed the way of producing. The 

second industrial revolution including the electrification and division of labor took 

place from the 1870s until mid of the 20th century. The second industrial revolution  

made mass production possible. The third industrial revolution as well called the 

“digital revolution” took place from the 1970s and onwards when production 

processes became more automated and the internet became an important factor 

from the 1990s and onwards. According to the author the term Industry 4.0 was 

set during the Hannover Fair in 2011 to describe the revolution within the 

organizations and the global value chain.  

Industry 4.0 started off as a big topic in Germany where a working group was 

founded, investigating the opportunities that Industry 4.0 holds for the German 

manufacturing industry. This report, “Recommendations for implementing the 

strategic initiative INDUSTRIE 4.0” (Kagermann, Wahlster, and Helbig, 2013, p. 

77), defines the strategic concept and gives recommendations for the industry. 

Industry 4.0 contains many aspects and variables in this strategic concept. The 

authors argue that up to now many businesses have included information and 

communication technology (ICT) in their daily business processes and this has 

enhanced our way of manufacturing. However, Industry 4.0 contains more than 

just ICT. It contains Cyber-Physical-Systems (CPS) for example, which connect 

the physical world with the virtual world. This is ultimately aiming to a networked 

factory as well called smart factory through creating the Internet of Things and 

Services.  

According to Kagermann et al. (2013) Industry 4.0 contains a lot of opportunities 

for the future development in many parts of our todays´ business life. Concerning 

meeting the individual customer’s requirements, flexibility, optimized decision 

taking, resource productivity, creating value opportunities, responding to 

demographic change in the workplace and the work-life balance.   
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1.1.2 Business Process Management (BPM) 

Del Giudice (2016) mentions that the topic of Internet of Things which is a current 

innovation becomes increasingly debated within research. Especially when it 

comes to the field of Business Process Management (BPM) as it is changing the 

way BPM is interpreted inside and outside companies. 

Zairi (1997, p64) defines BPM as “a structured approach to analyze and 

continually improve fundamental activities such as manufacturing, marketing, 

communications and other major elements of a company’s operation”. He 

emphasizes the importance of key aspects within the business which are quality 

systems, quality structure, strategy and process management.  

Ko (2009) argues, that Business Process Management (BPM) is the 

management of several business processes which he puts into three different 

process levels. These three different process levels go in line with the 

management levels. There is the operational, the management and the strategic 

level. The operational level includes the carrying out of the tasks. The 

management level includes making sure that the resources are used efficiently 

to assure success and the strategic level is the process of deciding on the 

objectives that have to be reached and allocating the resources to achieve these 

objectives. Further on the author explains the core competency perspective. It is 

divided into three different types of competencies of business processes. There 

are the core business processes, which keep the company running and generate 

the revenues, the management business processes, which ensure efficiency or 

corporate governance and support business processes which are non-revenue 

cost components which are still crucial to the fulfillment of objectives and targets. 

BPM is therefore according to Ko (2009, p14) a “process oriented management 

discipline”.  

1.1.3 Cyber Physical Systems 

BPM has according to Vom Brocke, et al. (2014) a strong connection to IT topics 

and therefore is very suitable for this research as Cyber Physical Systems (CPS) 

are closely connected to this topic. Cyber Physical Systems (CPS) “are a new 
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class of engineered systems that offer close interaction between cyber and 

physical components” (Khaitan and McCalley, 2015, p1). According to the 

authors in our modern world the increased demand for complexity and 

performance demands a merge of cyber and physical systems. CPS are systems 

that “offer integrations of computation, networking and physical processes”. 

These systems have intertwined software and physical instances which 

communicate with each other.  

CPS can be part of a Smart Factory which is according to Kagermann et al. (2013) 

a factory which can manage complexity and create goods more efficiently. In such 

a factory everything communicates with each other, which means humans, 

machines and resources communicate. This will transform the traditional 

production processes. 

1.2 Problem Discussion 

Kagermann et al. (2013) emphasize that Cyber Physical Systems (CPS) are a 

crucial part of the concept of a Smart Factory and therefore crucial for the 

implementation of Industry 4.0. They are discussing many opportunities that 

Industry 4.0 will bring in the future regarding the workplace environment as well 

as production itself. This will happen within the focus of meeting individual 

customers’ requirements, flexibility, optimized decision taking, resource 

productivity and efficiency, creating value opportunities, responding to 

demographic change and the work-life balance.  

The Organisation Internationale des Constructeurs d’Automobiles (OICA) keeps 

record of the amount of constructed cars worldwide. When looking at their figures 

it becomes clear that this industry is a crucial part of our economy and the 

economy worldwide. This is one of the reasons for choosing the automotive 

industry as an example for this research as it is an important part of the economy 

worldwide. 

According to the Khaitan and McCalley (2015) CPS will influence our business 

significantly due to the evolvement from ICT driven factories to the networked 

and connected CPS driven Smart Factories. Due to this major change within the 
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whole business environment new business processes have to be identified and 

implemented to cover the new system requirements. Therefore, the Business 

Process Management Model will be taken to analyze the new situation in the 

company after the changes. To identify these implications and to see their 

implementation within a company it could be interesting to have a look into 

classical business processes and look at future alternatives within the framework 

of applied CPS in a “Smart Factory manufacturing environment”. Due to the 

partially implementation I will speak of the intended impact and not the impact as 

the long term aspects of these changes are currently being explored and cannot 

be foreseen at this point in time. 

 

1.3 Research Question 

How does the design of Cyber Physical Systems in a Smart Factory intend 

to impact daily business processes in the automotive industry? 

 

1.4 Purpose 

The purpose of this paper is to explore the opportunities that Industry 4.0 brings 

within the framework of applying Cyber Physical Systems in an environment of a 

Smart Factory. This paper shall identify the changes within daily business 

processes and the impact of these changes on the daily business life. 

The interviews conducted and the analysis should show ways of implementing 

new business processes due to a revolutionary change within the production 

systems of factories. The empirical material will be gathered in cooperation with 

BMW (UK) Manufacturing Limited in Oxford, United Kingdom.  

The study intends to contribute to the field of innovation and Business Process 

Management. It tries to give an example on how innovation is carried out to give 

as well practical implications for the industry. 
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2 Theoretical Framework 

In this chapter the literature for this topic will be reviewed. 

2.1 Innovation and Industry 4.0 

Grant (2008) elaborates that Invention is the process of creating new products 

and processes due to a change in knowledge. He also defines innovation as the 

commercialization of an invention by producing and marketing it or by using a 

new production technology. This will in the end lead to a diffusion. This diffusion 

might either lead to adoption from the demand side, where customers purchase 

the good or service and imitation on the supply side where competitors imitate 

the innovation.  

 

 

 

 

Figure 1: The development of technology: From knowledge creation to diffusion (Grant, 2008, p248)  

 

How far Innovation should be embedded in a company is shown by Hamel (2007) 

who writes that the three most formidable challenges are: 

1. Dramatically accelerating the pace of strategic renewal in organizations 

large and small 

2. Making innovation everyone´s job, every day 

3. Creating a highly engaging work environment that inspires employees to 

give the very best of themselves. 

This model by Grant suits quite well due to the fact that it describes the general 

evolvement of these innovations and their further use within the value chain. This 
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can be used to see whether an invention became an innovation and what will 

happen in the future if this innovation further develops.  

 

2.2 Digital Transformation 

“Value creation from the application of the Internet of Things to technological 

revitalization is likely to be pivotal from a business process management point of 

view” (Del Giudice, 2016, p267). When taking this quote in consideration I want 

to show the topic of Digital Transformation to introduce Business Process 

Management. 

Murray et al. (2016) explain, that the Internet of Things (IoT) will create value. IoT 

stands for a range of technologies that will change the way humans and machines 

will interact. This will affect the knowledge of workers as well as it does affect the 

customer. The author as well states that the IoT will affect social and individual 

behavior as it will affect efficiency. He also states that the value of immaterial 

components will raise due to the introduction of the IoT. 

According to Wamba et al. (2015) processes will change, innovations will be 

supported and corporate ecosystems will change. In his conclusion he further 

elaborates that there is still research to be done to further develop explanatory 

and predictive theories. The author mentions in the context of big data, which is 

a part of the Digital Transformation, that it has the potential to change the entire 

business process which leads to Business Process Management which will be 

highly affected by these changes.  

 

2.3 Business Process Management (BPM) 

Zairi (1997) first defines a process before looking into Business Process 

Management. By analyzing a process, he defines 4 key features of a process 

which are “(1) predictable and definable outputs; (2) a linear, logical sequence or 
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flow; (3) a set of clearly definable tasks or activities; (4) a predictable and desired 

outcome or result.” (Zairi, 1997, p64). 

After explaining the key components of a process Zairi (1997) defines BPM (see 

chapter 1.1.2). According to him BPM has to follow certain rules which involve 

proper documentation and mapping as well as linkages between key activities, 

repeatability of quality performance, continuous approach of optimization, 

involvement of best practice and approaching cultural change. 

Business Process Management (BPM) has according to Vom Brocke, et al. 

(2014, p530) “evolved as an important research domain that has matured 

considerably”. It is important for current and future challenges within businesses. 

They see no articles talking about practical implementations of BPM and 

therefore they argue for their ten principles for BPM.  

Vom Brocke, et al. (2014) define these ten principles as follows: 

 

# Principle Description 

1 Principle of context awareness BPM should fit to the organizational 

context 

2 Principle of continuity BPM should be a permanent practice 

3 Principle of enablement BPM should develop capabilities 

4 Principle of holism BPM should be inclusive in scope 

5 Principle of institutionalization BPM should be embedded in the 

organizational structure 
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6 Principle of involvement BPM should integrate all stakeholder 

groups 

7 Principle of joint understanding BPM should create shared meaning 

8 Principle of purpose BPM should contribute to strategic 

value creation 

9 Principle of simplicity BPM should be economical 

10 Principle of technology 

appropriation 

BPM should make opportune use of 

technology 

Table 2: Ten principles of good BPM (Vom Brocke, Schmiedel, Recker, Trkman and Mertens Stijn 
Viaene, 2014, p533)  

 

Vom Brocke, et al. (2014) explain these ten principles and that they are important 

for the current knowledge in BPM and might help as a reference for further 

development.  

Del Giudice (2016) connects BPM with the Internet of Things, which is a concept 

very close to Industry 4.0 and stands for the possibility of connecting people, 

goods and services worldwide. Del Giudice emphasizes this new development 

will change the interpretation of business process management inside and 

outside the firms. He as well states that these innovations are likely to become 

important factors for financial and competitive advantages in the future. Many 

trends are according to him responsible for the current drive of modern factories 

like globalization and the technological evolution. He sees the future of the 

Internet of Things in creating information on which business process 

management can be optimized. The author states that the Internet of Things 

researches and applications give value for consumers and suppliers which will 

come from various sides. The author mentions optimizing business process flows 

by analyzing big data, optimized processes due to smart devices or predictive 

maintenance applications. Del Giudice as well points out that the value of the 
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Internet of Things applications will determine their acceptance, adaption and wide 

use and therefore their use for Business Process Management. 
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3 Methodology 

This chapter explains the methodology used for the thesis. 

3.1 Research Strategies 

The research strategy is crucial for the way how the empirical data is gathered. 

So it is very important to gather information that supports the stated research 

question (Ghauri and Gronhaug, 2005). This chapter will discuss the two research 

strategies and explain the decision. 

The qualitative strategy is a different approach than quantitative strategy. Both 

can be applied to collect, analyze and interpret data (Cresswell, 2014) but the 

qualitative strategy focuses more on what is important and significant to the 

studied objects (Bryman and Bell, 2011). Qualitative research, according to 

Bryman and Bell (2011), includes a less strict framework and the importance lays 

on understanding the objects and gathering in-depth data. Krishnaswamy and 

Satyaprasad (2010) elaborate further and say that it is a method that investigates 

opinions, attitudes and behavior. This can be achieved by using interviews or 

focus groups. 

For this research I applied the qualitative strategy framework as this research 

strategy is more appropriate when gaining in-depth knowledge from key 

individuals in the company working directly with this topic. As there is not a lot of 

previous research in this area a deep understanding of the problem might be very 

helpful as in quantitative methods a large number of people would be reached 

where this knowledge might not be present as well as quantitative methods are 

widely used to test established theory. This might help to find gaps in the literature 

due to the newness of this topic. The flexibility within qualitative research makes 

this method more suitable for this research. Due to not a lot of research in this 

area qualitative research provides the in-depth information needed to study this 

topic.  
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3.2 Research Approach 

In this part I will analyze and explain the decision for my research approach. The 

research approach will show how I interpret the reality. This can be done in two 

ways with either an inductive or a deductive approach (Bryman and Bell, 2011)  

According to Bryman and Bell (2011) the inductive approach takes reality and 

converts it into a theory. Within the inductive approach I observed a phenomena 

and analyzed it and by using the gathered information I came to a new 

understanding. The authors even associate the inductive approach with 

qualitative strategies as mainly interviews and observations are used to gather 

the data. Trochim and Donnelly (2001) even say that it is crucial to collect the 

data through observations or personal interviews and based on these findings a 

new theory can be built.  

This research is based on and inductive approach as I take examples from real 

life and conduct interviews to establish a common understanding of the possible 

impact of Cyber Physical Systems within the framework of a Smart Factory. 

Another point is the qualitative method used as this is another sign for an 

inductive approach. 

3.3 Research Design and Method 

The research design is described by Bryman and Bell (2011) as the framework 

for the data collection and analysis. The most commonly used research designs 

are: experimental, cross-sectional, longitudinal, case study research design and 

comparative design. For this thesis the case study research design is chosen. 

This is related to the fact that I decided to gather my data from one place at one 

point of time. Yin (2009) mentions that a case study research design is the in-

depth analysis of a phenomenon within its real-life context. This is why the case 

study research design is the most suitable design for this study. 

The research method for this study will be the technique of how to collect data 

according to Bryman and Bell (2011). For this qualitative study the choice fell on 

semi structured interviews as this kind of interview provides a framework for the 
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participant to response freely even though being slightly constraint by an 

interview guide provided by the interviewer which will lead the participant into the 

right direction. This will help to uncover aspects of the topic that have not been 

covered yet in literature.  

Bryman and Bell (2011) mention that an operationalization is necessary to make 

these interviews effective. This should be based on the theoretical framework 

provided for this thesis.  

Concept Question Theory Empirical 

Question 

Industry 4.0 / 

Innovation 

How does 

Innovation/ 

Industry 4.0 

impact the 

business. 

“Innovation is the 

initial 

commercialization 

of invention” 

(Grant, 2008, 

p247) 

Which impact will 

Industry 4.0 have 

on the industry? 

BPM Which changes 

will arise within 

the processes of 

the company. 

“BPM is a 

structured 

approach to 

analyze and 

continually 

improve 

fundamental 

activities such as 

manufacturing, 

marketing, 

communications 

and other major 

elements of a 

company’s 

Do CPS in this 

environment 

impact business 

processes and 

what will be the 

outcome of 

applying these 

systems? 
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operation” (Zairi, 

1997, p64) 

Innovation / BPM Future outlooks of 

this particular 

innovation. 

“Value creation 

from the 

application of the 

Internet of Things 

to technological 

revitalization is 

likely to be pivotal 

from a business 

process 

management 

point of view.” 

(Del Giudice, 

2016, p267) 

 

Where do you see 

the future of this 

revolution and 

what will be the 

final outcome of 

these 

innovations? 

Table 2: Operationalization 

 

3.4 Data Collection 

Sampling is according to Bryman and Bell (2011) and Yin (2014) the main tool to 

isolate parts of the population that will represent the whole group.  

3.4.1 Probability versus Non-Probability Sampling 

Bryman and Bell (2011) describe sampling as a tool that can be divided into 

probability and non-probability sampling. They emphasize that probability 

sampling is sampling according to a certain probability everyone in the population 

is given to be chosen as a sample. This gives an equal opportunity to everyone 

in the population. In contrast therefore non-probability sampling is the choice of 
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mine for the selection of participants. This can be split up into convenience, quota 

and purposive sampling. Convenience sampling according to Bryman and Bell is 

simply due to the access that a researcher has got to a specific group of people 

like co-workers that are easily accessible. Quota sampling is sampling based on 

relative proportions of a population like age or gender. Purposive sampling is a 

strategic choice of participants to ensure a good variety of persons.   

3.4.2 Decision Motivation 

For this study non-probability sampling was most suitable as I have got good 

access to a car manufacturer due to my former employment within this company. 

Therefore, the choice fell on convenience sampling as it is an efficient way of 

sampling and by knowing the group I might get more precise results and more 

details.  

3.4.3 Data Collection method 

The data was collected by using semi structured interviews with different 

employees within BMW (UK) Manufacturing Limited and the interviews were 

conducted in English. The interviews were conducted via Skype for Business / 

Lync and took around 15-25 minutes. 

The following table will show the participants of the interviews. 

Name Title Language 

Robert Jones Manager in IT Oxford English 

Emanuel Smith IT Build Manager Oxford English 

Henry Mark IT Specialist Oxford English 

Johnny Mall Business Relationships 

Oxford 

English 
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Table 3: Interview participants 

3.5 Data analysis 

Yin (2014) emphasizes five techniques for data analysis, the pattern matching 

method, explanation building, time series analysis, logic model and cross-case 

synthesis. The first method includes comparing theoretical knowledge with 

empirical findings based on patterns. Explanation building is based on the pattern 

matching method and it tries to build up explanations in a narrative way to explain 

the phenomenon being studied. The time series analysis takes experiments 

based on a time series. The Logic Model follows the principal of the pattern 

matching method even though it is focusing on comparing theoretical events 

towards the events found in the empirical study and the Cross-Case Synthesis is 

a method to compare more than 1 case in a multiple case study. 

For this research the explanation building seems to be the right method as most 

of the data is gathered through empirical material due to the newness of the topic. 

The approach of being able to set it up in a narrative way to explain the 

phenomenon might as well bring the topic closer to the reader. 

The empirical material was organized according to the topics of Innovation, BPM 

and Future perspectives. Four main topics were arising and therefore taken for 

the coding and analysis of the data. These four topics are: 

1. Data Handling 

2. Process Change 

3. Efficiency 

4. Risks 

These main topics were used to code the material and the analysis is based on 

these main themes. 

3.6 Research Quality 

This chapter is focused on the reliability and validity of the study by analyzing the 

methods used and having a closer look into these criteria. Eisenhardt (1989) 
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mentions that the procedures and outcomes of a research, are evaluated to 

ensure that the research can be trusted. 

Bryman and Bell (2011) elaborate on 4 types of validity. Measurement validity, 

internal validity, external validity and ecological validity. Measurement validity 

applies mainly to quantitative research and elaborates on the validity of 

measures. Internal validity deals with the issue of constructed causal 

relationships holding water. It focuses on the relationships between two 

phenomena. External validity deals with the generalization of the study. It refers 

to the point of selection of participants. Ecological validity is concerned with the 

application of the study in everyday life.  

To ensure the validity of this thesis peer-reviewed articles were used for the 

theoretical framework. Measurement validity does not affect this study due to the 

qualitative approach. Internal validity and external validity are ensured by 

comparing empirical findings with the literature. Ecological validity is ensured by 

using the case study research design and conducting interviews within a real life 

framework. According to Bryman and Bell (2011) reliability is “concerned with the 

question of whether the results of a study are repeatable” (Bryman and Bell, 2011, 

p41). Yin (2014) suggests to document all steps in the research to enable other 

people to be able to replicate the study. Bryman and Bell (2011) as well remarks 

that there might be difficulties in replicating qualitative studies due to changes in 

social settings. 

3.7 Research Ethics 

Bryman and Bell (2011) define four ethical principals in business research, harm 

to participants, lack of informed consent, invasion of privacy and deception.  

Participants can be harmed in many different ways as Bryman and Bell (2011) 

explain, whether physically or psychologically. This can involve stress, self-

esteem or career prospects. Lack of informed consent can evolve if the 

participant is not informed about every detail that the research contains to be able 

to make a decision about whether to participate or not. Invasion of privacy is an 

important matter as it includes the respect for the individuals’ values. Deception 
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is “when researchers represent their research as something other than what it is” 

(Bryman and Bell, 2011, p136). 

This study follows these ethical principles by providing all the information needed 

to the participants within the first point of contact and getting their consent on how 

the study is conducted. Every tool used e.g. for recording was explained and the 

participant was asked whether or not he or she accepts these conditions. To 

protect the privacy of the participants their names and titles were changed in this 

research. 

As a former employee of the company I am well aware of possible conflicts of 

interest within this research. These conflicts could arise due to a close connection 

to the company and therefore a possible work towards the company. I am well 

aware that this thesis intends to contribute to academia and not towards the 

company’s economic interests. The interests of the company have no influence 

on the outcome of this thesis. 
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4 Empirical Findings 

In this chapter I will present the background of the company the empirical findings 

were gathered from and the empirical findings for this thesis. 

4.1 Background 

BMW (UK) Manufacturing Limited is part of the BMW Group. BMW (2016) states 

that BMW was founded in 1916 as a company for producing airplane engines. It 

evolved within 100 years to one of the biggest producers for premium cars 

worldwide.  

The Organisation Internationale des Constructeurs d’Automobiles (OICA) keeps 

record of the amount of constructed cars worldwide. BMW is the 11th biggest 

producer of cars worldwide in the list of OICA (2015).  

According to BMW (2016) the company has over 116.000 employees around the 

globe in more than 100 different countries. The focus of this thesis lies within the 

United Kingdom due to the plant in Oxford where the Mini Models are produced 

and CPS and Industry 4.0 is a crucial topic for the further development of the 

plant. Within the plant many projects including this topic are taking place and 

therefore the expertise needed for researching this topic is present. Another 

factor for choosing BMW (UK) Manufacturing Limited is a good access to carry 

out the study. 

4.2 Innovation / Industry 4.0 

The following information was extracted from the interview with Robert Jones, IT 

manager in Oxford. 

Robert Jones emphasizes that Innovation is a crucial part of the operations but 

as well asks the question if Industry 4.0 is the next industrial revolution. He 

emphasizes on the fact that innovation is a long term process and can take 

decades until its full implementation as we will only see slow changes. Industry 

4.0 will have a huge impact on the factors of Overall Equipment Efficiency (OEE) 

and quality. This impact he sees within the change to predictive processes in the 
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manufacturing environment and self-learning devices. This will lead to a more 

intelligent way of manufacturing. 

The following information was extracted from the interview with Emanuel Smith, 

IT Build manager in Oxford. 

The Innovation process according to Emanuel Smith highly depends on where 

the people are and what they are doing. Even though the intended impact of 

Industry 4.0 lies within the production all the other departments are affected as a 

recent example of a change from buying software to annual subscriptions showed 

within the purchasing department. Due to the change in how software is acquired 

the purchasing department had to change its processes related to the new way 

software is acquired. When it comes to the shop floor the main targets of the new 

innovations will be to increase speed and flexibility. With the new innovations it 

will be possible to continuously gather data from all the different parts of the 

production line. For example, slings (devices that carry cars with no wheels within 

the production facility) can now be equipped with sensors gathering data to be 

able to predict the maintenance and move them into maintenance areas. This is 

a complete new process.  

The following information was extracted from the interview with Henry Mark, IT 

specialist in Oxford. 

The innovations will improve the production massively and many of these 

changes were recommended by the managers on the line directly to IT. This 

massive improvement will first come from many easy things that are getting 

developed now like uploaders, excel documents and converters. The first step 

though will be to upgrade systems that have been used since the Rover days. 

There will be a lot of tasks and changes from the business side of view.  

The following information was extracted from the interview with Johnny Mall, 

Business Relations Oxford. 

He was first pointing out that his comments were very recent from a meeting two 

days earlier with the production line managers. They were talking about all the 
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data currently gathered within the Oxford Plant of BMW. A lot of this data is not 

necessarily accessible due to different types of reports and accesses to systems. 

So the suggestion was to collect the data from sensors to be able to get to know 

what is happening at the stations. With this data, from e.g. power consumption or 

temperature sensors, predictions can be made for a possible breakdown of 

systems or inefficiency. The long term goal would be to take this data to create a 

wiki where the engineer gets instant feedback and possible suggestions or best 

practice tips on how to solve the problem.  

 

4.3 BPM 

The following information was extracted from the interview with Robert Jones, IT 

manager in Oxford. 

He mentions a radical change in business processes seen on different timelines 

throughout the next decades. In 10 years the way cars will be built will differ 

completely to what BMW does right now according to Robert Jones. His focus 

still lies on the medium term aspects which is focusing on making processes more 

efficient and change the way cars are made with intelligent systems which are 

more flexible and might therefore require a completely new production line and 

processes. He also mentions examples for this change in processes due to a 

collaborative robot project, where the robot works hand in hand with the employee 

instead of in separated areas, which changes the whole process of working in 

this area. One more aspect of change in processes will be the switch from 

reactive processes to predictive processes and a change in information flow. 

The following information was extracted from the interview with Emanuel Smith, 

IT Build manager in Oxford. 

Emanuel Smith emphasizes like Robert Jones on the change of paradigms from 

reactive to predictive maintenance as an example. Due to a massive capturing of 

data processes can be more efficient and failures can be predicted instead of 

reacting on a failure. 
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The following information was extracted from the interview with Henry Mark, IT 

specialist in Oxford. 

When it comes to the new call app it will distribute information more quickly to the 

maintenance and the engineers as they currently wait on an alert or call it will 

change to getting the information directly from the robots and computers at the 

production line which makes information available instantly. In this app the 

engineer will as well accept or decline the message so that everybody can see 

who is working on the problem which as well can be used as a measurement for 

performance of the maintenance as there is currently no record for the 

maintenance activities per equipment piece. It will cut down time needed for 

maintenance. Another implementation is the audit app. Currently the audit 

process is a paper based questionnaire used at the line. The auditor working in 

an 11-hour shift will fill out a questionnaire on a paper. The problem arising in 

these long shifts is that the engineer at some point will only tick boxes. The app 

will be able to shuffle questions to keep the attention of the engineer and as well 

can track the camera movements to be able to see if all the parts of the car were 

checked.  

The following information was extracted from the interview with Johnny Mall, 

Business Relations Oxford. 

The applications they use will not change functionality but the technology will 

enable the company to put information together. It will change processes in the 

maintenance and the quality systems going to be more predictive than reactive. 

For example, when the new interface for the quality systems were released and 

it allowed to generate more and different reports and therefore enabled the 

management to take different decisions. Another thing is automation, as humans 

might be partly replaced with robots which changes the processes on the line.  

4.4 Future perspectives 

The following information was extracted from the interview with Robert Jones, IT 

manager in Oxford. 
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He emphasizes on the fact that we cannot turn the clock back and that the change 

and the innovation has started to take place now. He emphasizes on the 

examples of Kodak and Nokia which neglected a change in technology and 

therefore became non-competitive. He emphasizes the fact of high risk when 

stepping up in the forefront of this innovation and as well the opportunities it might 

bring. Another important point was that he cannot say what is going to come up 

in the next years as this field is too new but sometimes there will be challenges 

and small evolutions from which you might have to take two steps back to make 

one step ahead and that we will have to change the way we do things and how 

we think about things like it happened in the previous industrial revolutions.  

The following information was extracted from the interview with Emanuel Smith, 

IT Build manager in Oxford. 

First Emanuel elaborates on a timeframe of 12 months in which the CPS will be 

able to collect data. He as well mentions that there is currently no plan on the 

usage of that data as this technology is really new. The next goals in the coming 

years will lie within the usage of this data. The examples for this usage is 

predictive maintenance and e.g. more efficiency in the supply chain as well 

through automation which will support workers and in some cases replace 

workers. Emanuel emphasizes on the other hand the fast information flow to the 

management to be able to take decisions quicker on the basis of a fast feedback 

system. 

The following information was extracted from the interview with Henry Mark, IT 

specialist in Oxford. 

Henry Mark thinks that there will be many changes in Oxford and worldwide. It 

will change the perception of line managers towards IT where the processes 

before took a long time from approval to executing the project which could have 

taken years. Now the innovation topics get pushed and people get a hands on 

experience in a relatively short amount of time. With which they can see what IT 

can offer. It will as well give the possibility of a big improvement in vehicle quality 
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and output as well as value added processes where time and money can be 

saved. 

The following information was extracted from the interview with Johnny Mall, 

Business Relations Oxford. 

The mindset will change. Currently they know where the data comes from and 

can validate the data by knowing how it is derived. In the future someone will 

have to trust the data without knowing if it is correct or not. This will be necessary 

for taking decisions. The speed and availability will change drastically due to for 

example the use of Smart Phones. People get more and more used to using Apps 

in Smart Phones. So the use of PCs and Terminals in the production areas might 

switch to a more personalized working environment where everyone is using his 

own personal device.  
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5 Analysis and Discussion 

In this chapter the empirical data gathered will be analyzed. The structure of the 

analysis emerged from previous topics in the empirical material.  

5.1 Data Handling 

Data Handling was mentioned by everyone in the interviews. Emanuel Smith 

speaks of “continuously gathering data” within the production and Johnny Mall 

talk about a change of mindset where we do not know where data comes from 

and still have to trust the data provided. Johnny Mall as well says, that data will 

be collected from sensors all over the stations and data is gathered right now as 

well but can sometimes not be accessed and therefore is not used. Emanuel 

Smith brings in the information flow back to the management for taking better 

decisions which results in a fast feedback system which makes data available in 

a short amount of time.  

Grant (2008) stated that an invention is an innovation once it gets 

commercialized. With this in mind we might say that the data handling might not 

yet be an innovation as it cannot be used to change the processes in this state. 

When looking at the principles of BPM mentioned by Vom Brocke et al. (2014) 

we can see that BPM should develop capabilities as described in principle 3 and 

in this case it looks like the company is in the middle of this process right now. 

This shows a dramatic change within the way data will be perceived in the future 

for different companies as the mindset within the companies will have to change. 

Data handling has the potential to have an impact in the future on the whole 

production process. This impact can be a change of mindsets affecting the 

workers and managers in the production. As mentioned by Johnny Mall it will be 

standard to trust data even though not knowing where it comes from, which is 

currently a not common practice as managers want data to be validated. This 

trust in technology and data derivation will need some time for managers and 

workers to get used to this. Once the trust is established data handling can make 

information flows faster and decisions taking faster due to a fast exchange of 
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information which will benefit the worker by providing precise information for 

events that are occurring like breakdowns. 

5.2 Process Change 

The second emerging topic within the interviews was a change in processes 

within the manufacturing environment. Robert Jones mentions that these 

processes will change in different timelines and therefore points out, that the 

processes of how to build a car will differ completely in ten years even though he 

cannot tell how it will look like. Within the medium term Robert Jones talks about 

making processes more efficient and making cars with intelligent systems which 

relates to one of the principles in BPM mentioned by Vom Brocke et al. (2014) in 

principle number eight where it states that it should contribute to strategic value 

creation and this process change is a radical change within a strategic timeframe. 

Robert Jones and Emanuel Smith emphasize the importance of predictive 

processes instead of reactive processes and sees this as a major change within 

the framework of applied systems in this environment and therefore can save 

cost due to prevention of failures which as well refers to the ninth principle of BPM 

mentioned by Vom Brocke et al. (2014) where it states that it should be 

economical. Henry Mark brings in the change of information flow, that is a change 

in processes as the information flows directly from a computer or robot to the 

maintenance without any instances in between. This makes information available 

instantly.  

Taking all this information into account we can see that the processes within the 

company will change the way information flows and how for example 

maintenance is conducted. These processes have been implemented for years 

and were in practice so this radical change will need to have a change of mindset 

and a change in perception of data. This can lead to confusion and therefore the 

long term scope of these innovations might be the radical change but in the closer 

future small changes might be applied to lead people to the new process 

landscape.  
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5.3 Efficiency 

These new innovations will according to the interview participants play a crucial 

role in efficiency. Robert Jones talks about the improvement of Overall Equipment 

Efficiency and Emanuel Smith talks about an increase in speed and flexibility. 

Even though these are the obvious factors Henry Mark talks about being able to 

distribute information more quickly but as well about being able to record 

maintenance activities per equipment. This is an efficient way for maintaining 

these parts but as well monitors employees and therefore should take the privacy 

of employees in consideration as this might affect the way managers can monitor 

their employees. Another application mentioned by Henry Mark shows that with 

these new systems efficiency can be created by changing patterns to make work 

more interesting for other employees and therefore improve in this case the audit 

process.  

5.4 Risks 

Once we look at the theoretical framework and the tenth principal of BPM 

mentioned by Vom Brocke et al. (2014) we will find the principle of technology 

appropriation. The question here might as well arise if the technology used as 

well borrows risks for the company. Robert Jones mentions in his interview “We 

cannot turn back the clock now” which means that the risks coming with this new 

“revolution” were taken into consideration and were seen as low enough. Robert 

Jones emphasizes that stepping up in the forefront buries high risks even though 

he does not elaborate more he mentions examples of companies not willing to 

take the risk that in the end were not successful in maintaining their business like 

Kodak or Nokia. Robert Jones as well takes into account the opportunities such 

a risk buries that can change the business. These two sides always have to be 

taken into consideration when introducing a new technology to an established 

business.  

5.5 Discussion 

After analyzing the data handling, process change, efficiency and risks I will now 

sum up the findings from the analysis. Data handling will have an impact in the 
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future but is currently restraint due to an old mindset and processes which rely 

on data validation. The process change will be a slow development as we have 

a shift of paradigms from reactive to predictive processes but this change is set 

on a long term perspective and according to the empirical material will change 

the processes but within a scope of ten years. Efficiency is the topic which is 

impacting the business within the next time. The improvements within this topic 

can affect the company researched in the next years but as well borrow the risk 

of not being accepted due to the advanced technology that might enable the 

company to monitor their employees. The risks within this innovation are the 

fourth topic and can be highly discussed. As this company has started to adapt 

to the innovations it is not possible to turn around anymore. This means that the 

company researched tries to be in the forefront of a new technology to have the 

advantage in the end of being part of this new set of technologies. The company 

therefore takes this risk by looking on other examples where companies failed by 

not adapting new technologies. The example of BMW (UK) Manufacturing 

Limited gives an indication of what is happening throughout the automotive 

industry. These innovations are a big chance and a big risk for the whole industry. 
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6 Conclusion and Further Research 

Is Industry 4.0 the new revolution that will impact our business processes in a 

new smart environment with Cyber Physical Systems? The answer to the 

question is not clear and a diversified look has to be taken. The new technologies 

will change many of our commonly known processes and ways to work but this 

is a long term perspective and the outcomes cannot be predicted by now. The 

term of an industrial revolution might be slightly overused for another revolution 

that takes place in the digital economy. The new connected systems will have a 

big impact on data handling, process changes, efficiency and risks as well as on 

the working environment but they will not change entirely the way we work right 

now.  

Therefore, the theory of a total revolution within the business environment might 

not be entirely correct and should therefore be adjusted and talk more about an 

evolution within the framework of the digital revolution. 

Further Research and Delimitations: 

During the production of this thesis delimitations showed up. Due to time 

constraints a further research on the long term effects would be highly 

recommended. Another follow up study might be very interesting to conduct 

within the frame of 10 years and the final implementation of the new innovations 

and the industry 4.0 concept.  

Another delimitation that has showed up is the employee perspective. Another 

study on the impact on employees and reduction of employees and replacement 

is highly recommended.  
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