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Abstract 
Because Industry 4.0 is bringing connectivity the automotive manufacturing industry is meeting 

more disruption coming years than usual. As more manufacturing equipment is becoming 

connected the focus in the development of products and business strategies is changing from 

products and their isolated functionalities to the product’s contribution to an overall system. The 

automotive manufacturers are expressing uncertainty on how the manufacturing ecosystem is 

changing and how to handle the change. The purpose of this study is to find a business strategy 

for a manufacturing equipment supplier in a disrupted automotive manufacturing ecosystem. 

In order to fulfill the purpose of this study, data was gathered using three different methods; a 

pre-study, a literature review and an empirical study. The pre-study was necessary to understand 

the focal case study company’s current situation and challenges. The literature review identified 

previously known research in the automotive manufacturing ecosystem as well as a theoretical 

framework; business strategies. An empirical study was conducted, where 16 interviews were 

performed at nine of the largest customers and suppliers in the automotive manufacturing industry 

in Sweden in order to investigate the possible future structures of the ecosystem. 

There are two possible future structures of the automotive manufacturing ecosystem, but one is 

more probable and more beneficial for a manufacturing equipment supplier. The business strategy 

for a manufacturing equipment supplier would be to take a larger role and responsibility in the 

ecosystem, becoming a total solutions provider. The most important implication is that the 

relationship between the supplier and customer must become closer allowing the supplier to 

understand how their products contribute to the ecosystem and how they can apply knowledge of 

their own processes to improve it. Manufacturing equipment suppliers should start working 

towards this strategy already today to ensure that they influence the development of the ecosystem 

into the most beneficial structure for them. 
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Sammanfattning 
Industry 4.0 som medför uppkoppling gör att biltillverkningsindustrin står inför fler förändringar 

någonsin. När mer tillverkningsutrustning blir uppkopplad kan man integrera utrustningen med 

varandra, vilket tillåter dem att förbättra varandra och därigenom förbättra prestandan av all 

sammanlagd utrustning. Fokus inom utveckling av produkter och affärsstrategier skiftar från 

utveckling av enskilda tillverkningsutrustningar till utrustningens roll i hela systemet. Bilindustrin 

uttrycker dock en osäkerhet inför hur tillverkningsekosystemet förändras. Av denna anledning är 

syftet med denna studie att hitta en genomförbar affärsstrategi för en leverantör av 

tillverkningsutrustning till bilindustrin. 

För att kunna uppfylla syftet med studien har data samlats in via tre olika metoder; en förstudie, 

en literaturstudie och en empirisk studie. Förstudien var nödvändig för att förstå 

fallstudieföretagets nuvarande situation och utmaningar. Literaturstudien identifierade tidigare 

känd forsking i bilindustrins tillverkningsekosystem såväl som teoretiskt ramverk för 

affärsstrategier. En empirisk studie genomfördes för där 16 intervjuer hos nio av de största 

kunderna och leverantörerna inom biltillverkningsindustrin i Sverige gjordes för att utforska 

möjliga framtida strukturer av tillverkningsekosystemet. 

Det finns två möjliga framtida strukturer av ekosystemet men en av dem är mer trolig och 

dessutom mer gynnsam för leverantörer av tillverkningsutrustning. Affärsstrategin som har hittats 

för en leverantör av tillverknings-utrustning innebär att ta en större roll och ett större ansvar i 

ekosystemet och därmed bli en komplett lösningsleverantör. Den viktigaste innebörden av denna 

affärsstategi är att relationen mellan leverantör och kund måste bli närmare för att levarantören 

ska förstå hur deras produkter bidrar till ekosystemet och hur de kan tillämpa deras kunskap om 

deras egna processer för att förbättra det. Leverantörer av tillverkningsutrustning bör dock redan 

nu börja arbeta mot denna strategi för att försäkra sig om att de kan påverka utvecklingen av 

ekosystemet till den mest gynnsamma för dem. 
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1 Introduction 

The following chapter introduces the background of the problem that this study aims at solving. 

The problem is explained with a problem statement and then the purpose of the study, along with 

the research questions are presented. The delimitations of the study are then listed. Thereafter, 

the focal case company of the study is revealed. Lastly, the expected contribution and the 

disposition of the report are outlined. 

1.1 Background 

The automotive industrial sector will see more disruption within the coming five years than in the 

past 20 years together, according to a recent McKinsey (2018) study. The industry has seen 

disruptions before but they have mainly concerned technology, this time the market is not as 

stable and both the technology and the market will be disrupted at the same time. Companies 

that fail to adapt and get up to speed with these changes risk being sidelined quickly (McKinsey 

& Company, 2018). 

One of the major factors affecting the manufacturing industry right now is Industry 4.0. According 

to Gilchrist (2016) the fourth industrial revolution will be realized via IoT (Internet of Things), 

which is an idea of a global infrastructure which enables services by connecting physical and 

virtual things (ITU, 2012). By using IoT Gilchrist (2016) believes that industrial businesses will 

build global networks in order to connect their machinery, factories and warehouses as cyber-

physical systems. He states that the different systems will connect to each other and thereby also 

control each other intelligently by sharing information that triggers different actions, one could 

say that the systems will become ’smart’. As more products are becoming connected, this allows 

for new functionalities with opportunities for higher reliability, greater efficiency and thereby an 

overall increased value for the customer (Wincent, et al., 2017). 

Connectivity is also enabling new types of business models and thereby affecting the companies’ 

business strategies. For years companies have tried to use the same business models to outperform 

each other, now entirely new business models will be possible (McKinsey & Company, 2018) and 

the way in which companies create and capture value through business models is undergoing a 

radical transformation worldwide (Casadesus-Masanell & Ricart, 2011). For example, pay-per-use 

and data monetization are expected to become increasingly more common. With regards to all 

this, software is becoming increasingly more important than hardware and customer interaction 

is becoming digitized to a higher degree than ever before (McKinsey & Company, 2018). 

As more products in the automotive manufacturing industry are becoming connected the products’ 

functions become optimized with other, connected products. Using connectivity one can integrate 

and connect equipment and thereby enable enhanced overall performance of the equipment. This 

means that the focus of the products’ functionalities changes, making functionalities of an isolated, 
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single product less important. What becomes more important is the product’s role in a broader 

product system and its possibilities to enhance the overall system rather than just itself. Porter 

and Heppelman (2014) calls this mindset System thinking. 

System thinking also applies when it comes to creating business models (Baden-Fuller & Haefliger, 

2013). Yet, one of the major problems that companies have when developing business models is 

that they tend to focus on creating and evaluating them in isolation. Evaluating a business model 

in a stand-alone fashion leads to a faulty assessment of the model’s strengths and weaknesses 

which in return causes bad decision making. The success or failure of a business model depends 

largely on how it interacts with models of other players in the industry. (Casadesus-Masanell & 

Ricart, 2011) Actors within the automotive manufacturing industry express that there is 

uncertainty for them when it comes to the expected future impact of connectivity on themselves, 

and the system in which they act as well as their readiness for it. At the same time the competitive 

landscape is rapidly changing, which means that having the right business strategy in the 

ecosystem is crucial. Knowledge of who the main actors and stakeholders will be in the future, 

how you should position yourself towards them and thereby what your business strategy should 

be, is becoming more and more important (McKinsey & Company, 2018). However, the business 

strategy must also be achievable in order to be successful, according to Rumelt (1980) this means 

passing a test consisting of four criteria. 

1.2 Problem Formulation 

The actors within the automotive manufacturing industry express uncertainty when it comes to 

the future impact of connectivity on the products in the production. As more products are 

becoming connected possibilities to improve the products’ functionalities and use new types of 

business models open up. With connectivity, the focus of the product’s importance shifts from the 

product itself and its functionalities to the product’s possibility to improve the overall system in 

which it is connected, in this case the production system. This systemic effect also applies when 

it comes to the development of business strategies in the form of the design of the business models 

as the success or failure of a business model largely depends on how the business model interacts 

with the rest of the system. 

However, it is difficult to know how to develop business strategies in the form of products and 

business models that improve the overall system if one is uncertain of how the ecosystem will be 

impacted by the disruption that is coming. Hence, an investigation of the impact of a possible 

disruption of the automotive manufacturing ecosystem and the finding of a feasible business 

strategy, from a manufacturing equipment supplier’s perspective is needed. 
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1.3 Purpose 

The purpose of this study is to find a feasible business strategy, which is likely to give a competitive 

advantage for a manufacturing equipment supplier in a disrupted automotive manufacturing 

ecosystem. 

1.4 Research Questions 

The purpose of this report will be answered through three research questions; RQ1, RQ2 and 

RQ3. The intention with the three questions is to clarify and enable a more structured pathway 

of providing a solution to the purpose of the report. 

RQ1: What are the possible future structures for a disrupted automotive manufacturing 

ecosystem? 

RQ2: What is a possible role for a manufacturing equipment supplier in a disrupted automotive 

manufacturing ecosystem? 

RQ3: What would be a feasible business model, which is likely to give a competitive advantage, 

for a manufacturing equipment supplier in a disrupted automotive manufacturing ecosystem? 

1.5 Delimitations 

To fulfill the purpose of this study, a geographical area was chosen to be investigated, along with 

the stakeholders in it. The Swedish automotive manufacturing industry was chosen as it contains 

global companies and is forward thinking when it comes to new technology. 

1.6 Focal Case Study Company 

This thesis will consist of a multiple case study however, it will be conducted out of the perspective 

of a focal case company, Atlas Copco Industrial Technique. Atlas Copco Industrial Technique a 

manufacturing equipment supplier and is one of the four business areas of the Atlas Copco Group, 

as can be seen in Figure 1 below. The business area of Industrial Technique supplies industrial 

assembly system solutions for production, mainly by supplying systems of power tools for 

tightening of screws, quality assurance products as well as software and service functions via their 

global network and has a leading market position globally in most of their operations. The annual 

turnover for Atlas Copco Industrial Technique was about 18 000 million SEK in 2018. Industrial 

Technique has customers in diverse industries it has organized itself in three divisions; Motor 

Vehicle Industry (MVI), General Industry and Service to handle the customers and their needs 

best (Atlas Copco Group, 2019). 
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Figure 1. The organizational chart of the Atlas Copco Group (Atlas Copco AB, 2019). 

This study will be done from the perspective of MVI. The customers of MVI consists mainly 

manufacturers in the automotive industry as well as the automotive manufacturers’ suppliers. 

MVI has Industrial Technique’s most important customer segment as they stand for more than 

half of Industrial Technique’s revenues. The car manufacturers, and their suppliers, place high 

demands on their tightening solutions to support them in minimizing defects, allowing traceability 

of the tightenings and increasing productivity. This means that the customers of MVI tend to be 

in the forefront of using new technologies for tightening and production (Atlas Copco AB, 2019). 

Atlas Copco Industrial Technique has a rich history of acquiring companies, which is why the 

product development of the products for MVI takes place in different locations. Products for MVI 

with the purpose of bringing additional functions (apart from Atlas Copco Industrial Technique’s 

core products – tightening tools) are mainly developed at Atlas Copco’s headquarter (HQ) in 

Stockholm and two acquired companies; Synatec and BLM (Atlas Copco AB, 2019). 

Atlas Copco Industrial Technique is well known for its extensive service organizations and has 

many service centers all around the world to ensure that their service technicians are always close 

to the customer and maximize uptime of their products (Atlas Copco AB, 2019). 

1.7 Expected Contribution 

The expected contribution of this study is of two natures: one theoretical and one practical. The 

theoretical contribution is as follows: 

The automotive manufacturing ecosystem is a relatively new and unexplored academic research 

area. The existing literature in this research field is becoming outdated as disruptions are changing 

the industry. The knowledge in this field is therefore mainly of a tacit nature existing in the 

industry. Furthermore, due to the tacit nature of the knowledge there is a lack of documentation 
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of the knowledge, this means that the knowledge is not contextualized fully. This study will 

contribute to existing literature by filling this gap by documenting and contextualizing this 

knowledge. Moreover, theoretical models within business strategy are applied and thereby deeper 

knowledge of their usage in a disrupted automotive manufacturing ecosystem can be gained. 

This study has a practical contribution as well; by documenting and contextualizing the knowledge 

on the disruption within the automotive manufacturing ecosystem as well as developing a business 

strategy to handle the disruption, value can be brought to stakeholders within the industry. 

1.8 Disposition of Report 

Chapter Chapter Description 

1 This chapter introduces the reader into the research area of this study by giving a 

background to the problem that study aims to solve. The problem is thereafter 

concretized into a problem statement. The problem statement is then followed by a 

presentation of the purpose of the study followed by the research questions. After 

that the delimitations of the report are presented, followed by the expected 

contribution of the study. Lastly, the disposition of the report is defined. 

2 This chapter includes the literature review of this study. It includes theory on the 

current state of the manufacturing ecosystem to give the reader a better 

understanding of the concept of Industry 4.0 and the manufacturing ecosystem in its 

current state. 

3 This chapter includes the theoretical foundation of the study by providing models for 

business strategy. First, a model for business strategy evaluation is presented which 

is then followed by a framework for creating business models. 

4 This chapter includes the method used in this study. First, it presents a description 

of the research design, followed by an explanation of the methods for data gathering 

and data analysis. 

5 This chapter presents the findings of the study using the stakeholder structure that 

was identified in Chapter 2. The chapter’s content is summarized. 

6 This chapter includes a discussion of the data gathered in Chapter 2, 3 and 5 with 

the purpose of answering the research questions. This is done by first presenting the 

possible future structures of the ecosystem and the implications that they would have 

for the stakeholders. The most probable future structure is then identified and then 

a business strategy is contextualized for this future structure and the focal case 

company. 

7 This chapter concludes the study by presenting answers to the research questions and 

thereby fulfilling the purpose of the study. Thereafter, recommended actions for the 

focal case company are presented. The sustainability aspects of the study are then 

discussed. Lastly, possibilities for further research are presented. 

8 This chapter involves a discussion regarding the validity, reliability and 

generalizability of the study as well as the ethical aspects of the research. 
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2 Current State of the Advanced Manufacturing Ecosystem 

The following chapter will include a literature review on the research field of this study. The 

chapter defines the concept of Industry 4.0 and provides a theoretical background on the current 

state of the advanced manufacturing ecosystem. 

Industry 4.0 

Developed, western countries, have started to apply advanced production level technologies in 

order to compete with uprising countries such as India and China. These initiatives are called 

many things but one common naming for it is Industry 4.0 (Khan & Turowski, 2016). There are 

several different definitions for Industry 4.0 but Khan and Turowski (2016) define it as “a 

revolution enabled by application of advanced technologies (like Information Technology (IT)) at 

production level to bring new values and services for customers and organization itself”. According 

to Gilchrist (2016) the fourth industrial revolution will be realized via IoT (Internet of Things), 

which is an idea of a global infrastructure which enables services by connecting physical and 

virtual things (ITU, 2012). By using IoT Gilchrist (2016) believes that industrial businesses will 

build global networks in order to connect their machinery, factories and warehouses as cyber-

physical systems. The different systems will connect to each other and thereby also control each 

other intelligently by sharing information that triggers different actions, one could say that the 

systems will become ’smart’. According to Rojko (2017) the machines in these ‘smart’ Industry 

4.0 factories will function on a cyber-physical system meaning physical systems that are integrated 

with information communication components. Because the systems are autonomous they can, with 

the help of machine learning algorithms and real time data analyze and make own decisions 

(Rojko, 2017). This is one of the last steps of achieving full automation. 

2.1 Smart Connected Production 

The development of new types of products is changing the boundaries of the manufacturing 

industry. Porter and Heppelmann (2014) state that the new smart, connected products will prompt 

companies question which business they are in. Products that were once a combination of 

mechanical and electrical parts are now composed of hardware, data storage, sensors, actuators, 

processors, software and myriad of connectivity with a vast system of components. These products 

require new strategic decisions in order to unleash the new, unlimited amount of opportunities for 

value creation. Relationships between the traditional businesses are being reshaped. Companies 

have to understand which role they have to play in this connected ecosystem and what value they 

offer or otherwise face the risk of their product being commoditized or obsolete. To explain this 

disruption it is easiest to look at the past 50 years of IT. During the past 50 years IT has radically 

disrupted the industry and created a new competitive landscape requiring new strategies. Before 

modern IT, products only had mechanical functions and the processes were controlled manually. 

In the 1960s and 70s the first IT wave hit, now individual processes in the value chain could be 
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automated. This meant an immense increase in productivity, new data could be captured and 

analyzed. This enabled standardization of products. The second wave of IT-disruption hit during 

the 1980s, when the internet with its connectivity unleashed opportunities to integrate different 

activities. For example companies could now integrate their supply chains on a global level. These 

two waves of IT enabled a huge increase in productivity and growth with these large changes to 

the value chain, yet the products themselves remained largely unaltered. Now the world is 

experiencing the third IT wave, and this time the IT is affecting the product (Porter & Heppelman, 

2014). According to Porter and Heppelman (2014) the third IT-wave has the potential to be the 

largest yet and that navigating the landscape of smart connected products will require that 

companies understand the rules now more than ever. 

The use of embedded sensors, software, microprocessors combined with connectivity in the 

products and a cloud that can store and analyze data enables improvements to both productivity 

and performance. There are four new stages of capabilities that are unleashed now that products 

are becoming smart and connected. Each one of these capabilities enables the next one in line, 

which can be seen in Figure 2 below (Porter & Heppelman, 2014). 

 

Figure 2. The Capabilities of Smart, Connected Products (Porter & Heppelman, 2014). 

The capabilities are the following: 

1. Monitoring – By using sensors and external data sources the product condition, operation, 

usage and external environment can be monitored 

2. Control – Embedded or cloud software can enable control of the product’s functions 

3. Optimization – With monitoring and control capabilities there is possibilities to optimize 

processes by enhancing the product performance and predictive maintenance 

4. Autonomy – The combination of the three earlier capability stages allows for autonomous 

processes and automatic coordination with other products and overall enhancements and 

personalization 

The mentioned strong capabilities that is enabled by smart, connected products will change the 

boundaries and definition of the industry. Related products and systems can connect to meet the 
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basic need of the customer in a more efficient way. This results in a shift from companies 

competing with their individual product performance to competing with how their value enhances 

the overall product system of their industry (Porter & Heppelman, 2014). 

Figure 3 illustrates how the new capabilities that have come with the third IT wave have shifted 

the competition, now the companies that can deliver the greatest performance improvement on 

the total system will have the best position to drive this change. As mentioned companies that 

fail to realize this change towards creating value in a system perspective and continue to compete 

with the individual performance of their own product may find that their product becomes a 

commodity (Porter & Heppelman, 2014). 

 

 

Figure 3. Redefining the industry boundaries (Porter & Heppelman, 2014). 
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2.2 Automation 

The term “Automation” is a concept that has been used since 1936. Automation, which is defined 

as automatic operation, is simply put the automatic production and manufacturing of goods. 

Through history, steps have been taken to increase the manufacturing efficiency, which has 

enabled automation. The first step towards automation was when humans increased their 

production and manufacturing efficiency by creating and using tools. The second step was when 

humans physical labor was replaced by machines. The definition of a machine being an entity 

consisting of three components, the so called prime mover which is something that converts one 

sort of energy to mechanical energy; a transmitter that is transmitting the driving force onto a 

working space; and a machining unit that is performing the mechanical work. The third step, 

which allowed for an immense increase of manufacturing efficiency, was when machines replaced 

human mental labor. This meant that the machines operate autonomously instead of by human 

operators (Hitomi, 1994). 

Level of Automation 

It is often a misconception that full automation is achieved in one step, replacing all human 

operators with advanced robots and machinery. This is not true, as manual operations are defined 

in general as “work by hand and not by machine”. So when machine is defined as “instruments 

designed to transmit or to modify the application of power, force, or motion” this means that any 

work performed using a tool can be seen as a level of automation (Frohm, et al., 2008). This 

implies that the steps mentioned by Hitomi (1994) were not only steps towards automation but 

actually automation steps. In the process towards full automation in a smart factory it is 

important to understand the automation ecosystem and which components that need to cooperate 

in order to achieve full automation. 

2.3 Automation Pyramid 

To operate a smart factory it is vital to have the right software tools. The most well-known 

representation today of how the automation ecosystem is structured in a modern production and 

manufacturing system is the Automation Pyramid, shown in Figure 4. The Automation Pyramid 

shows the hierarchy of the support software ecosystem. The key to fully automating a 
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production is connecting the different levels of automation, allowing a continuous flow of 

between them (Cope, 2018). 

 

Figure 4. Automation Pyramid Modern (Cope, 2018). 

Enterprise Resource Planning 

On the top level of the pyramid, or what is known as the business level, you have the Enterprise 

Resource Planning (ERP). The ERP is a tool that supports all the planning for the enterprise, for 

example the supply chain management, accounting, human resource management as well as 

business planning. Some of the large players in the ERP Level are the American companies 

Microsoft and Oracle and the German company SAP but the ERP Level does not have to consist 

of one single product. Usually the ERP is a system that describes how a company has tied all 

their different processes and systems together by either common databases, integration or 

interfaces between different modules (Rojko, 2017). 
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Manufacturing Execution System 

The second level in the Automation Pyramid is the Manufacturing Execution System (MES), 

which are software programs that back the production with scheduling, reporting, performance 

analysis, tracking, maintenance operations and the allocation of resources. The MES is also 

responsible for managing the shop floor and communicating with the ERP. The big issue with the 

MESs of today is that the software programs are centralized and not connected to the elements 

on the shop floor. This means that the flexibility of the system is limited when it comes to 

adjusting to fluctuations on the orders received, how the shop floor is configured and general 

changes to the production environment (Rojko, 2017). 

Supervisory Level 

The next level in the pyramid is the Supervisory level where the Human Machine Interface (HMI) 

and the Supervisory Control and Data Acquisition (SCADA) is located. On this level there are 

interfaces that allows programming of the lower Programmable Logic Controllers (PLCs). The 

difference between HMI is that SCADA allows for accessing data and programming several PLCs, 

machines or robots at once (Rojko, 2017). 

Control Level 

The next level in the pyramid, which is many times considered as the last level of the pyramid is 

the Control Level. This level consists of the PLCs, machines and the robots (Rojko, 2017). 

Field Level 

The bottom of the Automation Pyramid is the Field Level. This is where all the devices, sensors 

and actuators that you will find on the production floor is. The Field Level is where the actual 

work is being done and monitored (Cope, 2018). 

 

As previously mentioned, to be able to achieve the full automation in the production and 

manufacturing industry the ability to exchange data between these system levels becomes crucial. 

Finding a technology to communicate between all the system levels of the automation pyramid 

poses a challenge since the requirements for the levels differs. This needs to be taken into account 

when defining a company’s position in the automation ecosystem (Eckhardt, et al., 2018). 

2.4 OPC UA 

Some actors in the automation industry, together with Microsoft, developed Object Linking and 

Embedding (OLE) for Open Process Control (OPC) in the mid 1990’s. For a decade it was the 

most useful way for communication within the automation industry. OPC works with a 

Client/Server based communication architecture which is servers that waits for the client to send 

instructions or questions and the server sends back the answer to the client. In OPC it is always 
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the client who sends the instructions and the server only caters to those request, the relationship 

is visualized in Figure 5. Later protocols were developed such as Data Access (DA), Alarms and 

Events (AE), Historical Data Access (HAD) and even more advanced functions (Novotek, 2019). 

 

Figure 5. OPC model reproduced from (Novotek, 2019). 

With time the control systems that OPC was intended to communicate with got too advanced so 

the coverage of OPC was limited. From this need for a more advanced communication that was 

not dependent on a single platform the OPC Unified Architecture (OPC UA) sprung. OPC UA is 

an Application Programming Interface (API) meaning it’s a specification on how to communicate. 

OPC UA is a protocol that is no longer dependent on OLE technology but can instead use exactly 

whichever platform the client wants, such as Linux (Java), Windows or MacOS (Novotek, 2019). 

OPC UA is also superior to OPC since it can provide new, flexible and powerful architecture for 

their applications and is also enables new security, integration and data sharing possibilities that 

was not an option earlier. As before OPC UA can handle horizontal integration (transferring 

information between automation systems) and now OPC UA can also do vertical integration, 

between the layers of a production also known as the layers of the automation pyramid (Hannelius, 

et al., 2008). 
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3 Theoretical Background 

This chapter contains a theoretical foundation for this study by providing models for business 

strategy. First, a model for business strategy evaluation is presented and then followed by a 

framework for creating business models. 

All strategy is based on an understanding of the competition and the ecosystem in which they act. 

A strategy defines a company’s distinctive approach to the competition and the company’s 

competitive advantages with the strategy. A good strategy is able to create a unique and valuable 

position for the company through a set of different activities (President & Fellows of Harvard, 

2019). 

3.1 Strategy Evaluation 

According to Rumelt (1980) no strategy can be formulated nor adjusted without a process of 

strategy evaluation. To evaluate a strategy Rumelt developed a test to identify critical flaws, 

which consists of four criteria: 

 Consistency – a strategy should not contain inconsistent goals and policies 

 Consonance – a strategy should be based on the ecosystem surrounding the company, as 

well as critical changes within the ecosystem 

 Advantage – a strategy should provide a competitive advantage for the company 

 Feasibility – a strategy should not overuse available resources nor create unsolvable 

problems 

A strategy that fails to meet one or more of these criteria will, according to Rumelt (1980), most 

likely fail. If the strategy does not meet the criteria it will not meet the key functions that a 

strategy must have in order to survive in its business. 

Consistency 

Inconsistencies in strategies occur more often than one might think. The reasons behind this can 

be many, one of them is that many strategies are not explicitly formulated as they are develop in 

an ad hoc fashion over time. Another reason is that compromises often have to be made in 

strategies as opposing power groups might have a difficult time agreeing. A clear and consistent 

strategy from senior management, communicated throughout all of the organization’s departments 

can be more efficient than any administrative mechanism. Without a common strategic view there 

is a risk that different departments work for different goals, for example offering high-cost with 

high custom-engineering products and lower-cost products that are standardized and sold with a 

higher volume (Rumelt, 1980). 

Organizational conflicts can stem from managerial issues but they can also be due to strategic 

inconsistency, some examples are: 
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 Coordination and planning issues that remain even though the personnel has been changed 

  Success for one department is seen as a failure for another department 

 Despite efforts to delegate authority operating issues are brought to the top of the 

organization to solve it with policies (Rumelt, 1980) 

It is also crucial that there is a consistency of strategy in the management group. The most 

common reason that there are inconsistencies on the strategy in the management group is growth 

of the organization. When an organization expands to a scale where informal methods of 

communicating no longer functions the risk of inconsistencies in the strategy within the 

management group develops (Rumelt, 1980). 

Consonance 

All strategies must include how a firm relates to the ecosystem in which it is active as well as how 

it should compete with the other firms within the ecosystem. This means that there are two 

different aspects to how a firm relates to its surroundings, and thereby two different methods of 

strategy evaluation (Rumelt, 1980). 

The first strategic aspect is called the “generic” strategy, looking at the firm’s basic mission of the 

business, the second is called the “competitive” strategy which involves looking at the firm’s special 

competitive position. The differences between the two strategies can be seen in Figure 6 below 

(Rumelt, 1980). 

 

Figure 6. Differences between generic and competitive strategies (Rumelt, 1980). 

The purpose of a consonance evaluation is to determine whether or not sufficient value if being 

created by the strategy in order to sustain it (Rumelt, 1980). 

What makes a consonance evaluation difficult is the fact that most threats to a business are not 

threats from within the ecosystem itself but from outside of the ecosystem, threatening the entire 

group of firms within it. Often management tends to be too focused on competitors within the 

ecosystem and only recognize external threats once it is too late to act (Rumelt, 1980). 
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The most crucial part in a consonance evaluation is to understand the firm’s economic foundation 

within its current position. Without this understanding, there is no good way of deciding what 

changes that are required. 

Advantage 

Within competitive strategy the focus is not “how can this function be performed?” but more “how 

can we perform this function better than our competition?” Competitive advantages stem from 

one of these three roots: 

 Superior resources 

 Superior skills 

 Superior position (Rumelt, 1980) 

The importance of each root differs from industry to industry; it also differs on the stage of the 

product life cycle of a product. Superior resources and skills are obvious in their advantages but 

having a superior position plays a crucial role in strategy as well. A positional advantage can be 

gained in several different ways, some examples are foresight, superior skill and/or resources or 

luck. Once a positional advantage has been gained all one has to do is to defend it, this is why it 

can be so difficult to depose a competitor with a strong position, even though it only has average 

skills (Rumelt, 1980). 

Positional advantages are often associated with size or scale. Larger businesses often have an 

advantage of having economies of scale, they are also able to invest more in research and 

development, have more resources to penetrate new markets and have larger advertising 

campaigns. However, not all positional advantages have to do with size, another type of advantage 

is having a uniqueness. An example of this is how Volkswagen in 1966 had a position as the leading 

maker of inexpensive, yet well-engineered automobiles, this position allowed them to have the 

same body styling on different car models. This both enhanced their position and lowered their 

costs (Rumelt, 1980). 

Other non-size related advantages are: 

 Successful trade names 

 Ownership of raw material sources or control over supplies 

 Geographical location 

 Having a reputation of delivering reliable solutions (Rumelt, 1980) 
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Feasibility 

A strategy must be feasible, meaning it should be checked if it can be attempted with the physical, 

human and financial resources that are available. When assessing the firm’s capability to carry 

out a strategy one should ask three questions: 

1. Has the organization demonstrated that it has ability to solve the problems and possesses 

the special competences that are required by the strategy? 

2. Has the organization proved that it has the degree of coordination and integration skills 

that are required to carry out the strategy? 

3. Does the strategy challenge and motivate key personnel and is it acceptable to receive help 

in challenging tasks? (Rumelt, 1980) 

3.2 Business Model Framework 

The concept of business models is a central part in business strategies and have been fundamental 

in trading and economic behavior since pre-classical times (Teece, 2010) but the concept became 

more commonly used through the rise of the Internet during the middle of the 1990s, and it has 

become increasingly more and more popular since then. This trend can also be seen in Figure 7 

below, where you can see the number of articles about business models that have been published, 

in both non-academic and academic journals (Zott, et al., 2011). 

 

Figure 7. The trend of number of articles about business models. 
PnAJ = articles published in non-academic journals; PAJ = articles published in academic journals (Zott, et al., 

2011). 

As the large interest in this concept is rather recent there is a lack of clarity concerning the 

definition of the business model concept. Because of this scholars tend to use the same term to 

describe different phenomena and adopt the definitions to fit the purpose of their own studies 

(Zott, et al., 2011). However, according to Gladwin, Kennelly and Krause (1995) this is normal 

and to be expected during the emergent phase of a new potentially big idea. Despite the vagueness 
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of the concept, researchers believe that the business model concept is very advantageous to use to 

evaluate a business, product, service etc (Magretta, 2002) (Zott, et al., 2011). 

Lately, Osterwalder and Pigneur (2010) developed a common business model canvas framework 

in 2010 which they defined as “the rationale of how an organization creates, delivers and captures 

value”. The Business Model Canvas helps you create value for your business (Osterwalder, et al., 

2014). 

Osterwalder and Pigneur’s (2010) Business Model Canvas consists of nine ‘building blocks’; 

Customer Segments, Value Propositions, Channels, Customer Relationships, Revenue Streams, 

Key Resources, Key Activities, Key Partnerships and Cost Structure. These building blocks can 

also be seen in Figure 8 below. 

 

Figure 8. The Business Model Canvas (Osterwalder, et al., 2014). 

Customer Segments 

The customers that a company has are the center of any business model, without customers the 

company will not live long. In order to improve how the company delivers value to their customers 

the company can group the customers into defined segments with shared needs, behaviors etc. A 

firm can choose to target several segments of different sizes, the important thing is to make 

conscious decisions about which segments to target. Equally important however, is to make a 

conscious choice regarding which customers to not target (Osterwalder & Pigneur, 2010). 
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Value Proposition 

The value proposition describes the solutions that a company delivers to their customers and their 

value. It should describe which customer pains and needs that the solutions satisfy and thereby 

brings value. The values can be both quantitative (price, lead time etc.) or qualitative (design, 

customer experience etc.). Examples of needs that can be satisfied are: 

 Performance: delivering a product with higher performance than its predecessors 

 Customization: tailoring solutions to very specific needs 

 “Getting the job done”: paying for the outcome rather than the product 

 Price: offering similar value at a lower price 

 Cost reduction: helping the customer reduce costs 

 Convenience: making the solution more convenient to use than the competitor solutions 

(Osterwalder & Pigneur, 2010) 

Channels 

The channels are the communication channels through which a company connects with their 

customers, it can be anything from customer service, distribution to sales channels. In other words, 

the channels are a company’s customer touch points. The channels can fill many different purposes 

and consists of different phases, to fill these different purposes. These phases can be seen in Figure 

9 below (Osterwalder & Pigneur, 2010). 

 

Figure 9. The five channel phases (Osterwalder & Pigneur, 2010). 

Customer Relationships 

The customer relationship block describes the type of relationships that a company builds with 

their chosen customer segments, it can range from automatic to very deep and personal. It is 

important to keep in mind what the customer expects from you the company is this regard, as 

with all of the blocks, it is crucial that this building block is well integrated with the other building 

blocks. Some examples of customer relationship categories are: 

 Personal assistance: relationship based on human interaction, customer receives help 

during the sales process. The communication can be in person, email or other means. 
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 Dedicated personal assistance: Dedicating a customer representative to an individual 

client, much like a key account manager. This is the deepest and most intimate relationship 

type and it usually evolves over a long time. 

 Self-service: No direct relationship is maintained, the customers are provided with what 

they need to serve themselves 

 Automated services: A more sophisticated type of self-service where automated services 

can respond to individual customers and their characteristics. Automated services can to 

some extent stimulate personal relationships. 

 Communities: Companies can facilitate communities that allows customers to exchange 

knowledge with each other, they can also help companies understand their customers better 

 Co-creation: Engaging customers in the product development process to develop value 

together (Osterwalder & Pigneur, 2010) 

Revenue Streams 

If the customers are the most important piece in a business model the revenue streams are the 

second most important. A business model can involve two different types of Revenue Streams; 

one-time customer payments or recurring revenues from ongoing payments, either to deliver a 

value proposition or post-purchases. There are several different ways to generate revenue streams; 

 Asset sale: selling the ownership of a physical product and the rights to use that product 

in any way seen fit by the customer 

 Usage fee: the revenues are generated by the use of a solution, the more the solution is 

used – the more the customer pays 

 Subscription fee: the revenues are generated by selling access to a solution 

 Lending/Renting/Leasing: the revenues are generated by giving temporary access to a 

solution 

 Licensing: the revenues are generated by giving the right to use protected intellectual 

property in exchange for fees 

 Brokerage fee: the revenues are generated by transitional services between two or more 

players, for example credit card companies take a percentage of the value of each sales 

transaction 

 Advertising: the revenues are generated by taking fees for advertising a solution 

(Osterwalder & Pigneur, 2010) 

Key Resources 

Key resources are the resources that are required to offer the business model’s value proposition. 

Key resources can be divided into several different categories; 

 Physical: physical assets such as facilities, vehicles, machines, systems etc. 
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 Intellectual: intellectual properties such as brands, knowledge, patents, copyrights, 

customer databases etc. The intellectual properties are becoming increasingly more 

important in a business model 

 Human: human resources in the form of employees but also as knowledge, creativity and 

experience 

 Financial: financial resources in the form of cash, lines of credit etc (Osterwalder & 

Pigneur, 2010) 

Key Activities 

Key Activities are the activities within the company that are the most vital to make it possible 

to deliver the value proposition. There are several different categories of key activities, some 

examples are: production, problem solving and platform/network (Osterwalder & Pigneur, 2010). 

Key Partnerships 

Sometimes, in order to realize or strengthen a business model companies form partnerships with 

other companies or organizations, this is becoming an increasingly more common phenomenon. In 

general there are three different motivations for creating partnerships: 

 Optimization and economy of scale: these partnerships are often formed to reduce costs by 

for example outsourcing or sharing infrastructure 

 Reduction of risk and uncertainty: partnerships in environments characterized by 

uncertainty and competitiveness are common, here the partners can for example 

collaborate in development of a product but compete in selling it 

 Acquisition of particular resources and activities: It is rare that a company owns all of the 

resources that they use, partnerships of this type often appear because of a need to acquire 

knowledge, licenses or access to customers (Osterwalder & Pigneur, 2010) 

Cost Structure 

The type of cost structure that is chosen depends largely on the type of business model that is 

used, in general cost structures can be divided into two categories; cost-driven and value driven 

(Osterwalder & Pigneur, 2010). 

 Cost-driven: these types of business models focus on minimizing costs wherever possible to 

be able to deliver a low price value proposition 

 Value driven: in these types of business models companies are less concerned with the costs 

and focus more on value creation to deliver premium value propositions (Osterwalder & 

Pigneur, 2010) 
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4 Method 

This chapter explains the method used in this study. First a description of the research design is 

given, followed by an explanation of the methods for data gathering and data analysis. 

4.1 Research Design 

The research design in this study is abductive by starting with an inductive approach and then 

having a deductive approach. As the manufacturing ecosystem is a rather unexplored subject in 

academic literature, and literature at all for that matter, the inductive approach is the most 

appropriate approach in the beginning. After having written the literary study containing theories 

on the current state of the advanced manufacturing ecosystem and a theoretical background on 

business strategies a deductive approach will be used to find an appropriate business strategy. An 

abductive approach is appropriate for this type of study, as it is of a fairly exploratory nature and 

it is then important not to narrow down on a focus area too early in the process (Blomkvist & 

Hallin, 2015). According to Eisenhardt (1989), another advantage with an abductive approach is 

that it allows for adjustments to be made throughout the research process. This can be beneficial 

in an exploratory study where key insights from new findings can be discovered at any time in 

the process. 

4.2 Methods for Data Gathering 

Even though the data gathering will be an iterative process, in a broader perspective, the data 

gathering will be divided into three phases; Pre-study, Literature Review and Empirical Study. 

4.2.1 Pre-study 

In the first phase, the Pre-study, interviewees at the focal case company will be chosen with the 

purpose of gaining knowledge of the focal case company, their current situation, challenges and 

opportunities. Interviewees from different departments and geographical locations will be chosen 

in order to get different perspectives and avoid biases. The interviews will be semi-structured, 

meaning they have a pre-set agenda and questionnaire to a certain extent. The purpose of this 

will be to give the interviewees the opportunity to talk about topics that are not considered on 

the agenda, that way unexpected information, which would otherwise be lost can be gathered 

(McIntosh & Morse, 2015). 

4.2.2 Literature Review 

The purpose of this phase is to identify what is previously known in the research area, relevant 

concepts and theories as well as important disagreements. Another aim of this phase is to identify 

a gap in the current research in this field, which this study can fill in order to contribute with 

new findings in the research area. The literature review consisting of Chapter 2 as well as the 

theoretical background consisting of Chapter 3, are necessary in order to fulfill the purpose of the 
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study. The second chapter contributes by giving information on the manufacturing ecosystem and 

the third chapter presents a theoretical background within business strategies. 

As the manufacturing ecosystem is a concept that exists more within the industry rather than in 

the academic world it is not a topic that there exists a lot of literature on. Therefore, it is difficult 

to find information from well-known and established databases. For the literature in Chapter 2 

only a few number of articles from academic journals can be retrieved. For this reason it is 

necessary to search for information in other databases such as Google, which is used very carefully. 

When evaluating which sources to use factors such as number of citations, publishing date, 

publisher and motive of publisher are considered. The general keywords that are used when 

searching for information are: automation, Industry 4.0 and Automation Pyramid. Since the study 

follows an exploratory approach, no specific keywords are used. 

For Chapter 3 topics are searched for mainly via well-known databases such as Web of Science, 

KTHB Primo and Google Scholar. These databases are chosen as they are well-known and 

established within the academic world. The primary sources are articles in journals and the 

secondary sources are books. When searching for information keywords such as; business 

strategies, business strategy evaluation and business model are used. 

4.2.3 Empirical Study 

In the third phase, Empirical Study, a multiple case study will be conducted to collect empirical 

data to question or verify the results of phase two. Case studies are a suitable method when there 

is limited theory in the research area (Blomkvist & Hallin, 2015), which is why this method is 

chosen. A multiple case study is chosen as it is more appropriate for this research area; the 

manufacturing ecosystem consists of many stakeholders and studying several of them will be 

necessary to get an answer to the research question. A multiple case study also gives a more 

nuanced view and a more generalizable result, thereby increasing the robustness and validity of 

the study. However, as the timeframe of this study is limited the data that will be gathered in 

each case will be rather scarce, meaning the data that could be gathered in a single case study 

would be deeper. 

A focal case company is chosen for the multiple case study, to get a perspective on the problem. 

The company that is chosen for this is Atlas Copco Industrial Technique (more can be read about 

Atlas Copco in Chapter 1.6 Focal Case Study Company). The choice of Atlas Copco Industrial 

Technique is justified as it is a leading, global manufacturing equipment supplier with an 

established customer base and long tradition of manufacturing and will therefore be impacted if 

the manufacturing ecosystem is disrupted and face a wide set of challenges and opportunities 

related to the change of a business model. 

For the empirical study interviews, both at the focal case company, Atlas Copco, and the other 

case companies, will be performed. These interviews will be semi-structured, meaning they have a 



Wilhelm Löwen 

Louise Törnsten 

23 

 

pre-set agenda and questionnaire to a certain extent. The purpose of this is to give the interviewees 

the opportunity to talk about topics that are not considered on the agenda, that way unexpected 

information, which would otherwise be lost can be gathered (McIntosh & Morse, 2015). The 

interview question templates will vary depending on the role of the case company that the 

interviewee represented. Interview question templates can be found in Appendix A and B. All 

interviews will be recorded and notes will be taken as well. Collecting information via taking notes 

means a risk of bypassing important data as well as influencing the data that is gathered and 

thereby getting biased data. To decrease this risk notes will be taken by several persons. 

A list of all persons that will be interviewed and information about them can be found in Table 1 

below. 

Table 1. Interview persons in this study. 

Interview 

no. 

Name Company Position Years of 

Experience 

Sex Date 

1 

Stefan Aagaard 
Volvo 

Cars 

Smart industry 

expert 
37 Male 2019-04-25 

Johan 

Wipenmyr 

Volvo 

Cars 

Process 

Engineer 
10 Male 2019-04-25 

Torbjörn Rydén 
Volvo 

Cars 

Senior Process 

Engineer 
30 Male 2019-04-05 

2 Per Blad 
Binar 

Elektronik 
CEO 19 Male 2019-04-09 

3 John Ekström Scania 
Process 

Engineer 
6 Male 2019-04-10 

4 Olov Emås 
Copa 

Data 

General 

Manager 
19 Male 2019-04-08 

5 
Per Ola 

Eriksson 
Hexagon 

Project 

Manager 
31 Male 2019-04-03 

6 Jacob Holmgren Scania 

Digital Officer 

& Business 

Architect 

4 Male 2019-04-11 

7 Martin Isacsson Siemens 
IoT Solutions 

Developer 
1 Male 2019-04-05 

8 Emil Ljungberg Scania 
Project 

Manager IT 
2 Male 2019-04-10 

9 Person A 
Atlas 

Copco 

Manager 

System 

Software 

24 Female 2019-01-31 
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Industrial 

Technique 

10 Person B 

Atlas 

Copco 

Industrial 

Technique 

Global 

Software 

Solution 

Consultant 

9 Male 2019-01-30 

11 Person C 

Atlas 

Copco 

Industrial 

Technique 

Product 

Manager for 

Software 

Solutions 

10 Male 2019-03-01 

12 Person D 

Atlas 

Copco 

Industrial 

Technique 

Business 

Manager Data 

Driven Service 

29 Male 2019-04-26 

13 Person E 

Atlas 

Copco 

Industrial 

Technique 

Vice President 

Data Driven 

Service 

22 Male 2019-02-07 

14 Nishant Raj 

Atlas 

Copco 

Industrial 

Technique 

Industry 4.0 

Lead, 

Marketing 

9 Male 2019-03-22 

15 Mikael Rudin ABB 
Business 

Analyst 
37 Male 2019-04-15 

16 
Johan 

Malmström 
SAP 

Business 

Architect 
21 Male 2019-04-29 

 

4.3 Methods for Data Analysis 

The study will be based on qualitative data collected by reviewing literature and performing semi-

structured interviews. To make sure the data collected is valid triangulation will be used 

(Eisenhardt, 1989). When several sources can confirm the information it will ensure a valid 

analysis. The data that will be gathered for the empirical study will be structured in accordance 

with the current software ecosystem modeled as the Automation Pyramid, described in Chapter 

2. By illustrating the interview respondent’s place in the current ecosystem it helped structure 

the data for the discussion. Through the recordings that will be done in the empirical study the 

data will be coded into categories, making it possible to see the most frequently mentioned topics 

and see trends from the interviews. This coding can be seen in Chapter section 5.6. The data will 
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then be analyzed from the perspective of future structures of the ecosystem, see Chapter 6 

Discussion. An analysis from a business strategy perspective will then be done, based on the most 

probable future structure of the ecosystem. The business strategy will be created for the focal case 

company, Atlas Copco Industrial Technique.  
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5 Empirical Study 

This chapter presents the findings of this study through an empirical study. The structure of this 

chapter will be based on the stakeholder mapping structure of the Automation Pyramid, as seen 

in Chapter 2. The chapter contains a summary in the end. 

The manufacturing ecosystem in the automotive industry consist of many different actors, the 

current landscape and some of its actors can be seen in Figure 10 below, where they have been 

mapped using the Automation Pyramid (see Chapter 2.3 Automation Pyramid). 

 

Figure 10. Stakeholder mapping of the studied companies of this thesis. 

In Figure 10, the companies that have participated in this study can be seen. Different companies 

are active on the different levels of the Automation Pyramid as they provide different types of 

products and services. Outside of the pyramid the Infrastructure Owners can be seen, these are 

the car, truck and bus manufacturers that have the infrastructure of the pyramid in their 

production and thereby are the customers of all of the companies within the pyramid. 
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5.1 Field and Control Level 

Hexagon 

One major manufacturing equipment supplier is Hexagon, which within their business unit 

Manufacturing Intelligence supplies measuring equipment systems, where car manufacturers are 

one of their main customer groups. The measuring systems consist of both hardware and software 

components; hardware in the form of the sensors and measuring instruments and software in the 

form of an analytical stand-alone software platform, called Smart Factory. Hexagon is now also 

introducing “Asset management” which focus on monitoring data and surveilling resources. This 

system will allow customers to detect where in their system they have grievances with capacity 

factor etc. while at the same time sharing data with the rest of the system.  The systems are today 

sold via a onetime cost and an additional service fee (Interview no. 5). 

Per-Ola Eriksson (Interview no. 5), a project manager at one of Hexagon’s local sales offices in 

Eskilstuna, believes that the manufacturing ecosystem will change as the solutions that the 

manufacturing equipment suppliers are developing are changing. Eriksson says that the industry 

comes from a world where the controlling systems have not communicated so much but now the 

controlling systems are supposed to deliver data and learn from this data. In order to unleash this 

potential of self-learning products the whole ecosystem has to be tied together and this is a 

challenge. Tying systems together is not something new, the industry has been working with 

connecting systems for over 30 years, the only difference now is that IoT-technology has arrived 

which means every little part of the system is supposed to be tied together. The goal with this is 

to gather data, which in turn will be used by the system to learn and adapt by itself. However, 

just because the products have gathered huge amounts of data, this does not mean that the 

products have become smarter. Eriksson says the next big challenge is knowing what to do with 

the huge amount of data that is gathered. Not until the products know how to filter and analyze 

the data can any real value of tying the system together be realized. In that sense the tying 

together of the system is secondary, knowing what to get out of the data is primary. In the end it 

is all about becoming more effective, for Hexagon that means making every component as cheap 

as possible to produce while still maintaining the required functions and standards (Interview no. 

5). 

Eriksson says that it is not only the suppliers that are struggling to realize the value of this data 

gathering, the customers are also in a stage where they have difficulties defining what they want 

to get out of all the data. 

According to Eriksson the customers want to learn more about their processes and their processes 

includes a large number of sub-systems from different suppliers that will need a way to be able to 

communicate with each other. The ‘big players’ in the industry (Siemens, ABB etc.) are working 

on standards for communicating data between suppliers different sub-systems and he believes that 
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in the future there will be a communication standard. In order for that to be possible. IT will have 

a large role to play, when all systems are connected and communicating data and information IT 

security will be a crucial factor for this to be feasible.  He also states that he is aware that the 

‘big players’ (Siemens, ABB etc.) are developing platforms that they intend to sell to the 

Infrastructure Owners where several different Field Level suppliers software solutions are 

incorporated (Interview no. 5). Ericsson states that he cannot express an opinion on how Hexagon 

should position themselves towards the platforms; whether they should become part of a platform 

or not, but is personally not positively inclined toward the platforms. 

Atlas Copco 

Another major manufacturing equipment supplier is Atlas Copco, which within their business area 

Industrial Technique supplies tightening systems, which car manufacturers are one of their main 

customers of. The tightening systems consist of both hardware and software components; hardware 

in the form of power tools and software in the form of stand-alone software products which give 

add-on functions to the power tools (Interview no. 9). Some examples of these software programs 

are: 

ToolsNet8 

ToolsNet8 gives the user opportunity to get traceability of the tightenings that have been 

performed and data regarding both each tightening and which unit (often a car) each tightening 

was performed on. Atlas Copco has chosen to have an open protocol on ToolsNet8, which means 

that the data can be exported from the program to use in another program, for example via a 

Microsoft Excel-sheet (Interview no. 9). According to Person B (Interview no. 10), a Global 

Software Solution Consultant at Atlas Copco, ToolsNet8 is sold via a onetime cost and Atlas 

Copco’s salespeople sometimes struggle to sell the software and to prove the value of it to their 

customers. Further he states that Atlas Copco’s customers tend to see them more as a ‘Tooling 

Company’ than a ‘Software Company’, which makes it difficult for Atlas Copco to gain the 

customers trust in the software department as well as to prove the value and thereby charge their 

customers for the software that they develop. Person C (Interview no. 11), a Product Manager for 

Software Solutions at Atlas Copco, confirms that one of the largest obstacles for Atlas Copco is 

to gain trust from the customers when it comes to both developing and selling software products. 

ToolsTalk2 

ToolsTalk2 is a configuration software installed on your laptop which allows its users to configure 

the power tools and controllers of the power tools of several different stations in the same instant 

(Interview no. 9). Person A (Interview no. 9) states that ToolsTalk2 is, from a customer 

perspective, seen as a product that gives more added value than a product like ToolsNet8 which 

means that the sales people have an easier time charging the customers for it. ToolsTalk2 is also 

paid via a onetime cost. ToolsTalk2 is currently only compatible with Atlas Copco tools (Interview 

no. 9).  
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Data Driven Service 

The Service division at Atlas Copco has their own software initiative called Data Driven Service 

(DDS) within which they have several different products that are sold in service packages and 

thereby paid via service contracts (Interview no. 9). The service contracts have different levels of 

offers and the levels of data sharing between the customer and Atlas Copco depends on the level 

of the offer (Interview no. 12). 

A service contract, including all of DDS’s products, that is based on having the data on premise, 

would include services such as data based indication of overall equipment effectiveness, semi-

automated parts proposal, usage based maintenance, remote fix, remote support and system 

supported problem detection. A service contract that is based on sharing the data with Atlas 

Copco in a cloud could offer smart key performance indicator benchmarking, automated parts 

ordering, predictive maintenance, automated fix, remote upgrades, automatic problem detection 

and monitoring (Interview no. 12). In order for the customers to use DDS’s products it requires 

that they use ToolsNet, as that is the software product where the tightening data is stored. In 

order for the customers to make full use of DDS’s products it requires that they are willing to 

share all of the data that the power tools are gathering with Atlas Copco (Interview no. 13). 

According to Person E (Interview no. 13), the Vice President of DDS at Atlas Copco, the 

customers are generally willing to share their data with Atlas Copco but it depends on how one 

approaches the customers. He states that the customers are willing to share data as long as the 

customers are convinced that they will gain value by sharing the data. According to Person D 

(Interview no. 12), a Business Manager at DDS, Atlas Copco’s customers today have not yet fully 

understood the value of the data, meaning what they should do with it. Further, he explained 

that most customers are either at the collecting stage or the visualizing stage, see Figure 11 below. 

 

Figure 11. The value of data (Interview no. 12). 
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In these stages the data still does not create a significant value for the customer as visualized data 

still requires that the person who looks at the visualizations has enough knowledge to interpret 

the visualizations and act in the correct way (Interview no. 12). 

 

Nishant Raj (Interview no. 14), Industry 4.0 Lead at the Marketing Division at Henrob, a company 

that was acquisitioned by Atlas Copco in 2014, believes that the manufacturing landscape in the 

automotive industry is currently going through a transition. Raj states that the ecosystem today 

is very disconnected, even at the big automotive manufacturers, as the systems do not talk to 

each other so you need to manually move information from one system to another. However, Raj 

(2019) also says that companies are trying to move to a direction where software programs are 

becoming more connected and modular and that it is possible that OPC UA and Cloud computing 

will help enable this change. Although, according to Raj there is still a lack of trust toward Cloud 

technologies in the automotive manufacturing industry. He says that there is a customer need to 

make it easier to access information between the different layers of the Automation Pyramid (see 

chapter 2.3 Automation Pyramid). The users want to be able to access all relevant data from the 

Field Level directly from the ERP-system, without having to go through all of the systems in-

between. 

According to Raj other suppliers are currently going in the direction that their interfaces are 

becoming much more connected. He stresses the fact that Atlas Copco should do the same; partner 

up with competitors, robot suppliers etc. Atlas Copco are still developing black box systems, the 

only program that it is possible to extract data from is ToolsNet. Raj believes that Atlas Copco’s 

product strategies must change in a radical way, that the systems have to become more modular 

and have interoperability with other systems, both Atlas Copco’s and systems of other companies. 

He states that a challenge in moving in this direction is both that Atlas Copco lacks knowledge 

in how to build modular products but also that the Machine Tool Builders (MTBs), which we 

often sell our products through, are not interested in the customers problems but only to provide 

a built up line. The challenge in moving to more interoperability and modularity is, according to 

Raj lack of awareness of the value in new technology at the customer’s IT departments and the 

lack of transparency and communication between the department IT and Manufacturing. 

Raj believes that the best way to change the current way of working and achieving more 

interoperability and modularity is to move to an outcome based business model. Today Atlas 

Copco is, according to Raj on the sublevel of the Field Level in the Automation Pyramid (see 

Chapter 2.3 Automation Pyramid), Atlas Copco is only an equipment supplier. Raj explains that 

Atlas Copco sometimes gives away software for free because the salespeople don’t see any value 

in it and that giving away valuable software means a huge risk to only be seen as an equipment 

supplier with a commodity product. According to Raj the manufacturing industry faces many 

changes with Industry 4.0 and will have to change a lot of old equipment, this will of course cost 
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a lot. The change will happen very slowly if it costs a lot and an outcome centric business model 

could be of help in that case. The reason that the industry has not moved to those types of 

business models yet is because the ecosystem/infrastructure for that is not there yet (Interview 

no. 14). It will also require a lot of vision to move from the current way of working to a new way 

of working and Raj does not believe that the change is prioritized enough to be realized as it is 

today. For this to be realized all actors must be open to sharing data as well, according to Raj 

the customers are generally open to sharing data if the representatives from the supplier explains 

how the customer will gain value by sharing the data. 

5.2 Supervisory Level 

Binar 

Binar is a smaller more niched supplier of manufacturing equipment, which within their business 

unit Binar Elektronik delivers solutions within industry automation and IT. They sell control 

systems and products for error proofing solutions. Binar offer both hardware and software solutions 

(Interview no. 2).  Per Blad (Interview no. 2), who is Managing Director at Binar Elektronik says 

that their biggest reason for Industry 4.0 is that it is a well-fare/government initiative that has 

yet to have any significant effect on their business. However one of the big changes that is affecting 

Binar’s daily work is the large role that customer’s IT departments has now in their 

implementation process. Blad says that their software based products has to be inserted in to the 

customers servers which poses a challenge. Binar’s products are focused on the production their 

customers are usually production managers but when implementing them they always have to 

include the IT department because of different standards and safety regulations. This is challenge 

because the customers IT department has difficulties communicating with the production 

managers and the production managers has a hard time understanding the difficulties of 

implementation. One of the issues the IT department has is letting external partners into their 

ERP system because of all the business sensitive information it contains (Interview no. 2).  

Blad withholds that the advantage for them at Binar is that their MES system can communicate 

directly with the production floor so they do not need any connection to the ERP systems. 

Historically Binar has been better at visualizing towards the production floor than towards 

corporate.  Binar is building a real time system where the customer owns the data, the products 

can communicate through I/O interface or UPC UA which means that data can be extracted 

directly from the tools or analysis software (Interview no. 2). 

Blad believes a communication standard will have its advantages but withholds that a standards 

can jeopardize the innovation rate in an industry, it makes it harder to follow technical 

development. If a standard would be developed Blad also sees a risk that large players will develop 

their own platform and standards which will mean that they will dictate the terms. There are 

good translators for communication between systems even today. Blad says that since one of the 
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things he works is communication he does not see it as such a big issue as maybe Atlas Copco 

would. Atlas Copco has a legacy in hardware products and has not had to handle system 

communication, this is a competence that Atlas Copco has to develop. Atlas Copco has to learn 

about other interface languages and how to communicate in different ways (Interview no. 2). 

Another issue that Blad thinks will affect the rate of innovation is how much old hardware and 

software customers still have in the industry, a lot of them are still stuck in old IT-infrastructure 

which they have invested a large amount of money in and it would not be economically justifiable 

to make new investments. 

COPA-DATA 

COPA-DATA is a supplier of SCADA, HMI and integrated PLC systems. Their systems builds 

on the software Zenon. They are Swedish based sales company focused on the Nordic market with 

customers in the industry in Sweden, Norway, Denmark and Iceland. Their technology comes from 

their Austrian parent company who handles their development and secondhand support (Interview 

no. 4). Olov Emås (Interview no. 4) is a General Manager at COPA DATA Scandinavia, he is 

responsible for all sales in the Nordic region. Emås’ opinion is that Industry 4.0 is about connecting 

machines and units to be able to capture more data and then process and analyze it to be able to 

provide operators, managers and others in their decision making process. In the end it is all about 

doing more with less. Emås thinks that what is most interesting about Industry 4.0 is not the goal 

and where we are going but rather the road there, how do we get there? That is what is interesting. 

Because here in Sweden a larger part of the industry we are still struggling with Industry 3 with 

the exception of some car and truck manufacturers. Emås mentions for example a Swedish heavy 

industry manufacturer that has on the same production site, everything from the latest technology 

to old technology. Emås says that there are four reasons that it is taking so long to use the new 

technology. One of them are that there are few who now enough about automation and newer 

technology, and they fear that if there knowledge they will become disposable. Second reason is 

that the industry want to cram out the last out of their old machines that they have written of 

already. Thirdly, investment cost is high for new technology. Fourthly, there is a fear from people 

who know the old way of doing business, if they move towards a new way of doing business they 

will lose their value since they only know the old way (Interview no. 2).  

Emås sees the software ecosystem in the production landscape as moving more towards openness 

and communication because the industry used to be based on Operational Technology (OT) but 

is now adapting IT, IT is integration and communication. The more systems you can communicate 

with the more and better data will you be able to aggregate, otherwise the production landscape 

will have “small islands” of sub-systems. The more standardized interfaces that will come with IT 

the easier it will become to communicate and this will further a more competitive market. When 

communication is open other values will be in focus such as what is the data used for, which 

analysis are done. 
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When looking at the Automation Pyramid Emås thinks that the MES Level and its functionalities 

will be taken over by the ERP and Supervisory (SCADA) Level. ERP and SCADA already holds 

many of the MES Level’s functionalities and has the advantage of already working with real-time 

data. Furthermore, Emås says that he believes in an outside layer on the pyramid. The layer 

would be connected to Field Level and work as an IoT hub where it would extract data and then 

move it to a cloud and then by using Azure clients sending the data to a database to generate the 

KPIs (Interview no. 2).  

5.3 MES 

ABB 

ABB is one of Sweden’s largest supplier of solutions in digital industries and is one of the leading 

companies when it comes to automation. ABB is based in Västerås in Sweden (Interview no. 15). 

Mikael Rudin (Interview no. 15) is working with digital strategies and architectures and mainly 

focusing on manufacturing and process industries, manufacturing execution systems, control and 

IoT systems. Mikael says that the most important element of Industry 4.0 is that all equipment 

is becoming “smart”, all equipment will be delivered with “smartness”. The customer experience 

will be that the product can provide more value than before. When everything is smart, then it 

will move towards becoming autonomous. Mikael explains that in the future suppliers will not be 

able to sell products that are not “smart”, the market will demand “smart” products.   

Mikael sees that in the industry the software landscape is approaching a situation where the 

products are connected to one central system that connects to IoT devices, devices with limited 

built-in functionality. However, he still believes that the next step will be that there will not be 

one large IoT system because market forces will push product suppliers to enhance products with 

functionality not supported by the large system, this will force suppliers to provide product or 

product family specific systems. Each of these systems will typically contain the all functionalities 

of the automation pyramid, but also lots of new extensions. 

This will mean that as a product supplier there is a responsibility of delivering a product that is 

autonomous. As a Business to Consumer (B2C) product example he mentions Tesla who has been 

taken responsibility and created their autonomous, self-driving car, which to a large extent is 

independent on other suppliers of autonomous cars. Mikael says this change will come and that 

this mindset of taking responsibility for your own product all the way to full autonomous operation 

has to be adapted by Business to Business (B2B) suppliers of the manufacturing industry.  

Furthermore he sees the opportunity where suppliers take responsibility for the whole Automation 

pyramid for their autonomous products. By that they will own enough data to support a more 

service-based business model. If suppliers have access to all the data from their products it is 

easier to create new product values from the data. 
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Siemens 

Siemens is one of the largest software suppliers in the manufacturing industry. Four years ago 

Siemens began developing an IoT Platform for manufacturing called MindSphere. The idea behind 

MindSphere was to connect all the systems, from all suppliers, in a factory to one single platform, 

with one single interface. As long as the system uses a modern form of protocol, like OPC UA, 

Modbus or Step7 the system should be possible to integrate into MindSphere. MindSphere was 

originally built on SAP-software but is today instead built on AWS and Azure. It was not until a 

year ago that MindSphere became mature enough to enter the market (Interview no. 7). 

Martin Isacsson (Interview no. 7), an IoT Solutions Developer at Siemens, believes that the 

automotive manufacturing ecosystem is currently going through a transition. He says that in an 

Industry 4.0 ecosystem the simulation systems/digital twins be able to bring feedback to the real 

systems to ensure that they make adjustments automatically, it will also enable machine learning 

from the large amounts of data. Isacsson believes that there is a shift in mindset that is currently 

happening within the industry, towards more openness and that the manufacturers within the 

automotive industry are the most forward when it comes to this. At the same time, suppliers are 

developing their own platforms, for example ABB is developing their platform called Ability 

(Interview no. 7). 

Isacsson says that when the main customers of their platform MindSphere are small and medium 

sized companies (about 200-300 employees), the larger companies often prefer to build their own 

system/platform. Isacsson questions how beneficial it will be for the companies to build their own 

system though, “do they have a business model to earn money on that?” he states. He believes 

that the resistance of entering a platform like MindSphere stems from the fear of becoming a 

commodity. However, Volkswagen and Siemens just recently entered a partnership regarding 

MindSphere, a partnership that AWS is also included in (Interview no. 7). 

Siemens tries to have a partnership relationship with their customers and approaches their 

customers on all hierarchical levels, everywhere from the shop floor to the board room to 

understand everyone’s pain points. The board room is often crucial to have a good relationship 

during the implementations of these systems as they often mean major restructures. Sometimes 

an implementation of MindSphere means such large investments that Siemens brings in their own 

bank, Siemens Financial Services, to invest in the solution. The current deal that Siemens 

Financial Services gives is that they only start charging money once the customer starts earning 

money on the new solution (when the customer has become more efficient). Siemens charges for 

MindSphere via licensing fees based on the number of users. MindSphere can exist on all levels of 

the Automation Pyramid (see Chapter 2.3 Automation Pyramid) except the Field Level. There is 

a possibility for suppliers to create a partnership with Siemens to build modules to become a part 

of the MindSphere platform, either by programming the modules on their own or by paying 
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Siemens to do it for them. Generally the customer owns all of the data on the platform but it 

depends on how the contract is written (Interview no. 7). 

5.4 ERP 

SAP 

SAP is the market leader in enterprise application software. They are the largest business system 

supplier in the world with about 100 000 employees. SAP has more users than all of Netflix. Johan 

Malmström (Interview no. 16) is a Business Architect at SAP and has been working for SAP for 

over 20 years. Malmström is working with how to support development and manufacturing 

processes with SAP’s ERP system and cloud solutions. Malmström also works with how SAP 

interacts with planning, logistics, maintenance and supply chain systems. According to Malmström 

the Automation Pyramid is still used as a frame of reference when describing the ecosystem in 

manufacturing industry. One of the big challenges with leaving the old hierarchical system behind 

is that there is a lot of legacy products in the Field Level that lacks the capabilities to become 

automated. It is easier to approach the ecosystem if one starts with green field. The standard then 

is to work with open protocol and no strict hierarchy (Interview no. 16).  

Malmström sees some of the larger suppliers in the industry trying to deliver complete platform 

solutions that can handle a lot of functionalities. The success of these platforms is however 

dependent on two things. The platforms needs to be able to hand a lot of functionalities taken 

from different suppliers and the platforms needs to work with standards for communication 

(Interview no. 16).  

When it comes to Atlas Copco’s future in the manufacturing industry Malmström says that Atlas 

Copco should dare to try new products and business models. Atlas Copco also needs to be able to 

handle a more IP-oriented world and practice selling and accounting software. It is and will be 

easy to gather data but analyzing it is harder. Malmström also says that if a company is not large 

enough create an own platform that can offer all functionalities the company should look for 

partnerships with other suppliers so they can have some influence on the platform. If everyone is 

using for example Siemens’ platform they would not have any influence at all over the platform, 

this scenario is only beneficial for Siemens (Interview no. 16).  

5.5 Infrastructure Owners 

Scania 

Scania is one of the world’s largest manufacturers of trucks and buses and is since 2014 owned by 

the German automotive concern, Volkswagen Group. One of Scania’s larger production facilities 

is in Södertälje, just outside of Stockholm, where they have had production since 1919 (Interview 

no. 8). 
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According to Emil Ljungberg (Interview no. 8), a Project Manager at the local project office at 

the Final Assembly (FA) plant of Chassis in Södertälje, they are today striving towards achieving 

the Automation Pyramid (see Chapter 2.3 Automation Pyramid). Today Scania FA in Södertäje’s 

MES-system consists of Excel-sheets and many advanced application, they have a huge number 

of SCADA systems that are not compatible with, neither each other nor the MES-system 

(Interview no. 3). According to John Ekström (Interview no. 3), a Process Engineer at the Final 

Assembly plant of Chassis in Södertälje, the information must be manually extracted and put in 

to each system, which is extremely time consuming. Today Scania has many different suppliers 

that deliver the same types of systems, on all levels of the Automation Pyramid. This is partly 

because Scania wants to be able to choose supplier depending on each situation, in some situations 

it is better to buy from Atlas Copco and in other situations it is better to buy from another 

supplier; one of Atlas Copco’s competitors. The reason that Scania has so many different software 

systems, especially on the Supervisory Level is because the systems are all good at different things, 

not one system has all the functionalities that Scania wants (Interview no. 8). Although, Ljungberg 

believes that Scania probably has many systems that have the same functionalities but that no 

employee has enough knowledge about all of the systems to understand all of their functionalities 

and make use of each of them in the best way. Another reason that Scania has so many different 

SCADA systems is because of the cost that it would mean to build a proper infrastructure around 

the systems, Ljungberg says that it is difficult to prove the value in arranging a better 

infrastructure. According to Jakob Holmgren (Interview no. 6), a Business Architect at Scania IT 

in Södertälje, a reason that it is difficult to prove the value is because there is a language barrier 

between the employees in Manufacturing and in IT; the employees in Manufacturing do not 

understand IT and the employees in IT do not understand Manufacturing. The fact that Scania 

has so many different systems and that they are so disconnected (almost none of them report data 

automatically to each other) means that employees have to spend a lot of time extracting, 

consolidating and analyzing data. As this takes time the analyzes are never done on real time 

data, which makes it more difficult to make the right decisions for each situation (Interview no. 

6). 

Ljungberg believes that the ecosystem will change in the future, he requests more openness from 

the suppliers to make the systems more interoperable so they will not have to manually extract, 

consolidate and analyze not real time data anymore. Ljungberg says that he wishes that it would 

be possible to enter all systems via one, he wants it to be easier to retrieve information from 

different systems and to get a better overview of their production despite different APIs. However, 

both Ljungberg and Ekström state that Scania does not wish to be locked into a platform provider 

and to not be able to choose freely which suppliers to work with and how to use the system. Being 

able to customize the system is extremely important to Scania so they will not start working with 

a platform provider that locks them in, does not have modularity or customizability (Interview 
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no. 8). Ljungberg believes that Scania must work closer with their suppliers in the future to build 

a better, more interoperable ecosystem that functions with both their old and new equipment. 

Holmgren explains that Scania works a lot with implementing Power BI today, a Business 

Intelligence (BI) system by Microsoft. He says that in order for Scania to get the most value from 

Power BI they must use ‘hot data’ – that is real time data and he says that he wishes that the 

suppliers were more open to working with open APIs and having gateways that are compatible 

with Scania’s gateway. Holmgren explains that not all employees at Scania know how to read the 

tightening information that can be seen in ToolsNet8 but that Scania still wishes to use that 

information on a management level, to compare with other data to see trends. For this reason, 

Scania wishes to be able to build their own Dashboards, in Power BI, with real time data from 

ToolsNet8 and that would require open APIs and interoperability. Scania does not like the concept 

of SaaS but that they do like partnerships, he states that they are open to new business models 

and sharing data as long as it benefits both partners (Interview no. 6). When it comes to the 

Volkswagen Group Holmgren (2019) says that they do not consider IT as their area of competence 

as much as Scania does so they are most likely more open to buying into a platform, Scania likes 

to have more control over their programs and processes. 

Volvo Cars 

Volvo Cars (Volvo) is Sweden’s largest car manufacturer and is since 2010 owned by the Chinese 

Holding Group Geely. Volvo’s headquarter and one of their largest manufacturing sites for cars 

in Torslanda outside Gothenburg (Interview no. 1). Stefan Aagaard, a smart industry expert, 

Johan Wipenmyr, a process engineer and Torbjörn Rydén, a senior process engineer at Volvo 

(Interview no. 1) say that one of their biggest issues facing Industry 4.0 is that every supplier has 

their own IoT-systems. This means that there is a lot of time spent on Volvo to “Volvofy” all the 

different suppliers’ solutions to make them their own solutions because APIs) do not understand 

each other. Volvo has to configure this themselves and it is costing them a lot of money (Interview 

no. 1). 

Industry 4.0 is built on IoTs and how to visualize and make decisions from the new data. That is 

why Volvo wants all systems to be synchronized to one, it will simplify the process. Currently in 

their software ecosystem Volvo has 20 sub-systems that has to cooperate and communicate, this 

means that if they want a modular system the APIs has to work. If the system can communicate 

the right information at the right time the decisions can be taken at exactly at the right place 

(Interview no. 1). 

Volvo would like to see everything thrown in to a data lake and then by using common API’s you 

can pick the important data to make the right analysis. The problem is though that all the large 

players are going in different directions and afraid if they will be able to retain their own unique 

thing (Interview no. 1). Aagaard, Wipenmyr and Rydén say that Industry 4.0 is about services 
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and that means that you dare to be open, no customer wants a scenario where they are locked in 

with one supplier. 

Another issue with realizing Industry 4.0 according is that current management in large incumbent 

companies has a hard time understanding the value of the new technologies and are unwilling to 

make the large investments that this transformation requires. The knowledge and technology is 

all there it is just a question of when it will be implemented (Interview no. 1). 

Aagaard, Wipenmyr and Rydén say that companies like Atlas Copco should talk more with their 

surrounding and take more responsibility for their part in the larger picture. For example if an 

operator has an issue with an operation the system will send out a warning when that operation 

appears again and a team leader can come and give instructions, show how to do it or supervise 

(Interview no. 1). 

5.6 Summary of Empirical Results 

To summarize the results of the empirical study the most frequently mentioned topics from the 

interviews were coded into categories and which topics they were on. These topics/categories and 

the number of times that each company representative mentioned them can be seen in Figure 12 

below. 

 

Figure 12. Coded topics mentioned during interviews. 

Below is a brief explanation of what each topic means. 
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Integration 

The problem that many of the interviewees see is that the current ecosystem consists of many 

different subsystems and that these systems are not easy to connect with each other. The different 

Field Level suppliers use different controllers, which in turn communicates with different SCADA-

systems. This means that a manufacturing site will have small subsystems and these systems are 

not communicating with each other, which is something the Infrastructure Owner wants, leading 

to the Infrastructure Owner having to integrate all these systems themselves. Providing that the 

integration is even feasible, the integration between all the different subsystems means time, 

money and effort for the Infrastructure Owner. As Stefan Aagaard at Volvo Cars says “We have 

‘Volvofied’ all of our suppliers’ solutions, the APIs don’t compute. We have to connect everything 

and it is costing us a lot of money”. 

Lock In 

There is a risk that when an Infrastructure Owner commits to one large supplier’s platform and 

standard that they will become locked in to that solution. Many of the larger suppliers in the 

industry are working on their own standard API and platforms that will exclude competitors from 

connecting their products. It is not advantageous for the Infrastructure Owner to be too dependent 

on their suppliers if they want to be able to influence the development of their system or negotiate 

future deals. The opinion is that a lock in situation is not beneficial and that competition between 

the suppliers will be best for suppliers and Infrastructure Owners. Jakob Holmgren at Scania says 

“Stop locking yourself in! It’s not who the leader in the ecosystem is but who contributes the most 

to the ecosystem!” 

Communication 

A lot of the discussions concerning the coming disruptions are focused on how everything in the 

ecosystem will communicate. Everything in the ecosystem needs to be connected and exchange 

data in an efficient way. Today a lot of the systems are not compatible with each other as they 

have different APIs, sometimes even the products from the same company have different APIs 

and cannot communicate. The Infrastructure Owners will require flawless communication to 

unleash the full potential of the Industry 4.0 connective ecosystem. Many say that this will require 

a standard API for communication but they also emphasize that how the communication is done 

is a secondary issue. As the manufacturing industry is moving towards IT and connectivity one 

can expect that communication will not be an issue in the future. Olov Emås at COPA DATA 

says that “the customers will value communication”. 

Must Create Value from Data 

One strong opinion that was shared by both suppliers and Infrastructure Owners was that the 

greatest question that everyone in the industry is still struggling to find an answer to is what to 

do with the data. There are now endless opportunities to collect and store data, but to actually 

create value from the data someone has to know how to analyze it and what to use it for. Johan 

Malmström at SAP says, “It is easy to collect data but to analyze it, that is the hard part”. Emil 
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Ljungberg at Scania says “Our great challenge at Scania is finding the business case to prove the 

use of the data”. 

IoT Platform 

Many of the interviewees mentioned the large players in the industries initiative to connect all 

levels of the industry via one IoT Platform. There are a couple of IoT Platforms on the market 

already, Siemens MindsSphere and Microsoft’s Azure to name a few. Infrastructure Owners and 

other suppliers are however hesitant to join these platforms because of the fear of a lock in (see 

section above).  

Partners (closer cooperation with customers) 

Both Infrastructure Owners and their suppliers have a mutual understanding that they have to 

work closer with each other to understand the needs and requirements of the ecosystem. Emil 

Ljungberg at Scania says that ”we have to work closer with our suppliers to decide how to benefit 

from improving the products and using the data”. 

Cooperation in the Industry 

From the interviews, a conclusion is that many think cooperation between suppliers is also 

important. To be able to develop your own system you should cooperate with other suppliers in 

the system to make sure your system can deliver as many functionalities in the Automation 

pyramid as possible. Mikael Rudin at ABB says that suppliers need to be responsible themselves 

for making their products ‘smart’, that “you can use those systems that are already there and see 

what you need in order to run your business”. 

Openness 

As for communication and interaction, many interviewees underline that it is important to have 

open APIs and willingness to share data with suppliers. The open communication will enable an 

easier integration of the systems and the sharing of data will allow suppliers to provide 

Infrastructure Owners with their expertise and analyze their data. Olov Emås at COPA DATA 

says that “openness is something the customers will force the suppliers to have”. 

ERP is Sensitive 

One thing that some of the interviewees have said is that ERP will contain too much sensitive 

information about the Infrastructure Owners business that the openness will not concern the ERP 

Level. John Ekström at Scania says “at the top of the pyramid there is too much sensitive 

information that you don’t want your supplier to have access to”. 

Lacking Understanding of IT role in the Organization 

It is hard for many to understand what the IT department does in an organization and many are 

afraid to involve them in projects. This leads to Infrastructure Owners being restrictive in what 

they connect to their IT-infrastructure, which in turn leads to stopping the development of the 
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manufacturing ecosystem. Emil Ljungberg at Scania highlights that “the data needs cross 

functional competence, IT and production” 

Levels in the Automation Pyramid will Disappear 

Some of the levels in the manufacturing pyramid may be disappearing. For example in some 

interviews it has been said that in a short time the functionalities of the MES Level will be done 

in the ERP and Supervisory Level instead, meaning that the MES Level no longer has a purpose. 

Olov Emås at COPA DATA says that “The MES system is becoming obsolete, the ERP level is 

coming closer in on MES territory” and Martin Isaksson at Siemens says “more and more will 

question if they need the MES-part in that extent that it is today”. Control level is also suffering 

from a more connected world where the function of a controller can be placed in any connected 

hardware or even in the field device. Olov Emås says that “with soft PLC you can communicate 

with field bus. So then we can skip the control level”. 

Total Solutions Provider 

Many interviewees have suggested that the suppliers have to take a larger responsibility in 

delivering a solution. Mikael Rudin says that “All functionality has to be there, one way or another 

and if Atlas wants to provide a total solution they need to fulfill all levels of the Automation 

pyramid”. Emil Ljungberg said, “It will be a journey for Atlas becoming a total solution supplier, 

this is the journey many suppliers are making right now” and Stefan Aagaard at Volvo Cars says, 

“Atlas needs to see their part in the bigger picture”.  
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6 Discussion 

This chapter includes a discussion on the data gathered in Chapter 2, 3 and 5 with the purpose 

of finding answers to the research questions. This is done by first presenting the possible future 

structures that have been found followed by the structure’s implications on the stakeholders. The 

most probable future structure is then identified and a business strategy is then created for the 

focal case company in the most probable future structure. 

Based on the data that was gathered during the study we have found two possible future structures 

of the automotive manufacturing ecosystem. We believe that it is possible that the possible future 

structures are not mutually exclusive, meaning that it is possible that they coexist in the industry. 

This is because different Infrastructure Owners have different needs depending on factors such as 

culture, legacy, geographical location etc. 

6.1 Possible Future Structure 1 – IoT Platform 

As can be seen in Figure 12 in Chapter Section 5.6 many of the respondents mentioned a possibility 

for platform providers to take over the ecosystem. These types of platforms have already been 

realized in the shape of IoT Platforms, or as Magnus Isaksson explained it an “Operating system 

for IoT”. The purpose of these platforms, as many of the respondents have claimed, is to extract 

data directly from all Field Level devices and communicate the data to different applications or 

into the ERP system, see Figure 13 for a visual explanation. 
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Figure 13. Possible Future Structure 1 – IoT Platform. 

The applications that the platform consists of could deliver functionalities on Control Level, 

Supervisory Level and MES Level and they could be developed by any of the players in the 

manufacturing ecosystem. It would be possible for the Field Level suppliers to develop applications 

for their devices but it would also be possible for the suppliers on the Supervisory Level (SCADA 

suppliers) to develop these applications or that the platform provider develops them, or even that 

the Infrastructure Owners develop their own applications for the devices. The platform providers 

will most likely be one of the current MES suppliers as these companies have enough specialized 

knowledge on software and also the resources organizationally to build a successful platform, these 

are also the companies that are developing these IoT Platforms today. 

If a comparison between the possible future structure 1 – IoT Platform and the Redefining the 

industry boundaries model, which can be seen in Figure 3 in Chapter 2.1 Smart Connected 

Production, is done one can see that IoT Platforms are on the fourth level, Product system, in 

the model. This is because the intelligence and functions will be situated in the platform, the MES 

system. 

Implications for the Infrastructure Owners 

The main benefit for the Infrastructure Owners with a platform would be to be able to control all 

Field Level devices through the same portal, this would of course save the Infrastructure Owners 
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a lot of time and effort. It would also be a benefit for the Infrastructure Owners to be able to 

develop their own applications and thereby easily customize their programs. However, it is difficult 

to say how much the Infrastructure Owners will be able to influence the platform provider’s 

decisions and development of the platform, it will most likely depend on the size of the Instructure 

Owner. A large Infrastructure Owner, like Volkswagen Group will probably be able to control the 

development of a platform if they choose to buy many subscriptions as the platform provider will 

become very dependent on them as a large customer. Another implication with this scenario for 

the Infrastructure Owners would be that they would get less ownership and thereby responsibility 

over the infrastructure in their production. This could be both advantageous and disadvantageous, 

depending on how one looks at it. If the Infrastructure Owner does not have sufficient competence 

in IT infrastructure then removing the ownership could be considered as something that adds 

value for the Infrastructure Owner as they no longer would have to spend effort on sustaining the 

infrastructure. If the Infrastructure Owner on the other hand has a lot of competence in IT 

infrastructure then losing the control over it might not be beneficial or something that adds value. 

Another risk for the Infrastructure Owners would be that the involvement in a platform could 

have a lock-in effect. It seems likely that not only one platform provider will own the entire 

market, several MES suppliers will probably build platforms and compete against each other for 

market shares. This means that there is a risk that not all Field Level suppliers will provide 

applications on all platforms, the Field Level suppliers will probably engage in partnerships with 

different platforms which they believe will succeed. Therefore, the Infrastructure Owners risks not 

being able to choose Field Level suppliers freely, but have to commit to the Field Level suppliers 

that are in a partnership with the chosen platform provider who controls their infrastructure. 

Implications for the Field and Control Level Suppliers 

For Field and Control Level suppliers the platform could potentially bring benefits by being a 

portal that makes it easier to connect with the customers, the Infrastructure Owners. Today it 

can sometimes be difficult for the Field Level suppliers to sell solutions that must connect to the 

ecosystem as implementing a new solution in the ecosystem can become a large project involving 

many stakeholders from the Infrastructure Owner’s side; IT, Manufacturing etc. to ensure not to 

harm the current infrastructure. The Field Level suppliers might also lack connections to the right 

people within in Infrastructure Owner’s organization, the people who have knowledge on the 

infrastructure in the ecosystem and knows where and how to implement a new solution. Having 

a platform connecting the two players could be beneficial for both the Field Level suppliers and 

the Infrastructure Owners as it would be easier for them to interact with each other. At the same 

time, the platform provider would probably act as a middle hand, taking fees or part of the profit 

in some way in order to get revenue and both the Field Level suppliers and the Infrastructure 

Owners would get dependent on the platform provider as they would be locked-in when having 

developed applications or adapted and customized the system and it therefore being difficult to 

change platform provider. 
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With platform providers taking over the market the Field Level suppliers also face the risk of 

Supervisory Level suppliers or the platform provider itself developing applications for their devices 

that outcompete their own applications. At the same time, it can be an advantage to have a more 

open market and face more competition as that could trigger development of better products. The 

Field Level suppliers will always be experts on their own products and have a better chance at 

developing superior applications because of this. 

Implications for the Supervisory Level Suppliers 

The suppliers on the Supervisory Level would, as mentioned earlier, face a lot of risks if platform 

providers take over the market as the MES suppliers and Field Level suppliers would be able to 

interact directly and the need of a middle hand is gone. Although, the suppliers on the Supervisory 

Level have the opportunity to develop alternative applications than the ones that the Field Level 

suppliers provide, applications that combine visualization and/or controlling functionalities for 

several different Field Level suppliers for instance. Those types of applications could bring a lot 

of value for smaller Infrastructure Owners that do not desire detailed information from each Field 

Level device. The suppliers on the Supervisory Level could otherwise partner up with Field Level 

suppliers to help them build superior visualization and/or controlling functionalities on their 

applications, this is knowledge that the Field Level suppliers today lack but the suppliers on the 

Supervisory Level have expert knowledge on. 

Implications for the MES Level Suppliers 

This structure would be the most beneficial for the MES Level Suppliers, as they would have the 

opportunity to develop these platforms and thereby control the ecosystem to a larger extent than 

any of the other stakeholders. 

6.2 Possible Future Structure 2 – Total Solutions Provider 

As can be seen in Figure 12 in Chapter Section 5.6 many of the respondents mentioned a hope for 

the Field Level suppliers to take a larger responsibility in the manufacturing ecosystem, and 

become Total Solutions Providers. Becoming a Total Solutions Provider would mean that the 

Field Level suppliers must take full responsibility of their solution’s contribution to the ecosystem. 

This means that the Field Level suppliers must provide interoperability and functionalities on all 

levels of the Automation Pyramid for their solutions. A visualization of this can be seen in Figure 

14 below. 
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Figure 14. Possible Future Structure 2 - Total Solutions Provider. 

This would mean that the Field Level suppliers would supply their manufacturing equipment 

products, such as tightening tools for Atlas Copco, robots for ABB and sensors for Hexagon and 

take full responsibility for the valuable data that will be produced during the use of these products. 

By full responsibility we mean that the Field Level suppliers must ensure that the valuable data 

from their process can be used on each level of the Automation Pyramid. On a Control Level that 

would mean providing functionalities to control the equipment and on a Supervisory Level it 

would mean being able to simulate and visualize past, present and future use of the equipment. 

On a MES Level it would mean being able to plan and optimize the use of the equipment with 

the possibility of this being done autonomously in the future. Lastly, on an ERP and BI Level it 

would mean being able to deliver the real time data that can be valuable in seeing trends, allowing 

the Infrastructure Owners to build their own dashboards and comparing one Field Level supplier’s 

data with another one’s or entirely different data, for example humidity levels. 
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If a comparison is done between the Redefining the industry boundaries model, seen in Figure 3 

in Chapter 2.1 Smart Connected Production, and this possible future structure – Total Solutions 

Provider one can see that this structure is on the fifth level in the model. Unlike in the first 

possible future structure, the intelligence is in the equipment and not in the overall system. This 

means that the Field Level equipment can communicate with each other directly and not having 

to go through the platform, enabling faster and more direct decisions to be made on the Field 

Level. 

Implications for the Field and Control Level Suppliers 

This future structure would of course be extremely beneficial for the Field Level suppliers as they 

would have the opportunity to take a larger responsibility over the ecosystem and thereby have 

new business opportunities for more revenue. In order to achieve this structure it will be important 

that the Field Level suppliers gain more knowledge and understanding of the ecosystem, from an 

overall perspective, not only their own perspective. This will be necessary in order for them to 

recognize their own position in the ecosystem and their contribution to it on each level of the 

Automation Pyramid. The functionalities and the extent of the functionalities will be different for 

different Field Level supplier’s equipment on each level of the Automation Pyramid, as the need 

to control, visualize, simulate and analyze the equipment varies for different types of equipment. 

For example, sensors and tightening tools are not used in the same way and will therefore not be 

controlled, visualized etc. in the same way or to the same extent.  

The disadvantages for the Field Level suppliers are that the new functionalities may require new 

competences and processes than the company is used to, making it difficult to be successful. The 

Field Level suppliers can either develop this competence on their own, buy this development from 

a Supervisory Level or MES Level supplier who has this knowledge or acquire a supplier with this 

knowledge. The advantages of acquiring  a smaller company focused on the products that you 

need to create their own pyramid is that you acquire all the competence you need at once and 

can be quick to market with their new capabilities. Disadvantages with acquiring other smaller 

companies is that you have to be a rather large player to afford it, it can be hard to integrate the 

acquired company with your own. The advantages of partnering with companies focused on the 

products that you need to create their own pyramid is that it will affect your own organization. 

Disadvantages are that if you use partnership, you are still responsible for the whole product. 

Customers will expect them to deliver the whole automated solution and will have to 

understanding for your partners’ delivery issues.  

This future structure would require a closer partnership and relationship between the Field Level 

suppliers and the Infrastructure Owners as it will be important that the solutions are entirely 

interoperable with the infrastructure. It would be beneficial for this relationship if the interaction 

that they have is more frequent than it currently is (today the main communication happens when 

a sale is done), we believe that a servitization model could help. 



Wilhelm Löwen 

Louise Törnsten 

48 

 

Implications for the Infrastructure Owners 

Having this structure would mean that the Infrastructure Owners would have less responsibility 

over the infrastructure in their ecosystem but not necessarily less ownership. Less responsibility is 

something that the Infrastructure Owners have requested, as controlling all parts of the 

infrastructure is both resource and time demanding for them. We believe that it would also be 

more beneficial for the Infrastructure Owners to allow the Field Level suppliers to take more 

ownership over their solutions as they are the ones that know their solutions the best and are 

therefore most suitable to handle them in the most efficient way. Unlike in the first possible future 

structure, the Infrastructure Owners would in this structure not lose as much control over their 

infrastructure. The level of data sharing and control would in each case be decided between the 

two partners; the Infrastructure Owner and the Field Level supplier, without any middle hands. 

However, in order for the Field Level supplier’s solutions to become as successful as possible the 

Infrastructure Owners would have to be open to let the Field Level suppliers into their 

infrastructure and be open to more of a partnership relationship than they currently have. This 

would mean many changes in how the Infrastructure Owners and Field Level suppliers interact 

with each other, meaning changes in the mindset and the organization for both parties, handling 

these changes will probably result in managerial challenges. 

Implications for the Supervisory and MES Level Suppliers 

As previously mentioned, and as can be seen in Figure 14 above, the role of the Supervisory Level 

suppliers will in this structure disappear as the Field Level suppliers will take over this 

functionality. However, this does not mean that the Supervisory Level suppliers cease to exist. 

Not all Field Level suppliers will be able to develop the additional functionalities, tying their 

entire system together meaning there are opportunities for the Supervisory Level suppliers to 

develop the functionalities for them. This can be done in several ways, either via outsourcing, 

consulting, and partnerships or by the Field Level suppliers acquiring the Supervisory Level 

suppliers. 

6.3 Comparison of the Possible Future Structures 

Although the topic Total Solutions Provider was not mentioned as frequently as IoT Platform, 

several other topics in Figure 12 are indicating that, this is both a desirable and probable future 

structure; 

 Integration: Infrastructure Owners are requesting a Plug’n’play solution 

 Lock in: Infrastructure Owners do not wish to become locked in with neither a platform 

provider nor specific Field Level suppliers 

 Must create value from all data: In order to create maximum value from your solutions 

the Field Level suppliers must take responsibility for their solution in the entire ecosystem 
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 ERP is Sensitive: The data gathered from all of the manufacturing equipment solutions is 

too sensitive to leave in the hands of an external platform provider 

As mentioned earlier, the two possible future structures are not mutually exclusive and it is 

possible that they co-exist in different companies or geographical regions, depending on the 

Infrastructure Owners’ needs and demands. Which future structure that is most likely to come 

true can be influenced by all stakeholders through the collaborations that they chose to enter or 

solutions that they choose to develop. However, in the end the stakeholder that has the most 

influence over this is the Infrastructure Owner. This is because the Infrastructure Owners are the 

ones that will have the power to choose what they buy; IoT Platforms or Total Solutions. The 

possible future structure that we believe will be the most beneficial for the Infrastructure Owners 

will be the possible future structure 2 – Total Solutions Provider. 
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6.4 Business Model Canvas 

Based on Possible Future Structure 2 – Total Solutions Provider, a discussion regarding the 

potential business model can be conducted, for a Field Level supplier and the focal case company 

in this study; Atlas Copco Industrial Technique. An overview of this potential business model can 

be found below in Figure 15. 

 

Figure 15. Business Model Canvas for Future Structure 2 
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Customer Segments 

The customer segment would be the Infrastructure Owners in the advanced manufacturing 

industry as they would be motivated to pay for Atlas Copco’s solutions. The customer segment 

will not change from the customer segment that Atlas Copco has today. As we learned from the 

empirical study, the Infrastructure Owners are requesting total solutions today. This would save 

them time and money on the integration. 

Customer Relationships 

The customer relationship will be more focused on dedicated, personal assistance since the value 

proposition will focus more on delivering a service than a product. It will be crucial that Atlas 

Copco works closely with the Infrastructure Owners to understand their needs in order to provide 

the best solution, that can bring value both to the Infrastructure Owners and themselves. The 

relationship with the Infrastructure Owner can be viewed as a consulting relationship where Atlas 

Copco can customize a solution for each Infrastructure Owner. This means that the Infrastructure 

Owner and Atlas Copco will have invested a lot in this relationship. 

Channels 

The most important channel will be own sales and service force, the own sales force can be close 

to the Infrastructure Owners and communicate the new values of a more service oriented 

agreement. This future structure will require a lot of effort of Atlas Copco to get a close connection 

with the Infrastructure Owners in order to understand their needs. 

Revenue Streams 

The revenue stream will most probably be based on a one-time cost with running costs for 

maintenance from the beginning. As the suppliers however develop their Total Solutions offer, a 

usage fee will be suiting as a revenue stream. By providing a solution instead of a specific product 

Atlas Copco can sell it as a service and base the price on value added to the Infrastructure Owners. 

This will mean a continuous revenue stream for Atlas Copco and give the Infrastructure Owners 

the possibility to adjust the extent of how much, and what they produce according to market 

demand. The Infrastructure Owners will also not have to make large investments that have 

implications on their business for years to come. 

Cost Structure 

Since Atlas Copco intends to sell a solution, they will have to know that they are delivering value 

for the Infrastructure Owners. Atlas Copco should therefore have a value driven cost structure 

and focus on getting to their next step on the Capabilities of Smart, Connected Products-model 

by Porter and Heppelman (see Figure 2) as well as the next step in the Value of Data-model 

presented by Person D (see Figure 11).  
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Key Partnerships 

The key partners for Field Level supplier would be the MES and Supervisory Level suppliers. As 

explained in the section 3.2 Business Model Framework, companies do not always own all of the 

resources they use, that is rare. So for Atlas Copco it will be important to make acquisitions of 

particular resources and activities that they will use in their position as Total Solutions Provider. 

The resources that Atlas Copco will need are the capabilities of the MES and Supervisory Level, 

which means that creating good partnerships with those suppliers is key to deliver a Total 

Solution. 

If it is not possible to find the right partnerships from the MES and Supervisory Level there are 

two other options. One option is to acquire the required functionalities from consultants within 

MES and Supervisory functions. The other option is to acquire smaller MES and Supervisory 

Level suppliers and integrate them into their own organization. 

Atlas Copco must also have partnerships with the ERP and BI developers to ensure they know 

how those systems work and to deliver the right information to the Infrastructure Owners’  ERP 

and BI systems. 

Key Activities 

The key activities for Atlas Copco to deliver this will be finding the right competence and partners 

to complete all functionalities that a Total Solution will need. They need to change the mindset 

towards looking at their value proposition as a solution instead of a product. This means it is 

extremely for management to communicate a clear strategy to the whole company. 

Key Resources 

The key resources that Atlas Copco will need, to realize this Total Solutions Provider value 

proposition, are mainly their intellectual property. As Atlas Copco is a strong brand, with a wide 

customer base and a lot of knowledge on the industry they will have huge competitive advantage 

when it comes to selling these solutions. Atlas Copco already has products that represent their 

brand, giving them credibility as a supplier. Their wide customer base will be vital when creating 

strong relationships with Infrastructure Owners. As mentioned earlier, customer relationships with 

Infrastructures Owners are important in order to understand the customer needs. The knowledge 

will be a very valuable resource for Atlas Copco since they have all the knowledge about the 

processes and what value that can be created from the data. 

Except for the intellectual properties, Atlas Copco will need financial property. If acquisitions of 

MES or/and Supervisory Level suppliers has to be made this will mean that the Field Level 

suppliers will need a cash to make these acquisitions. 
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Value Proposition 

The value proposition of this Total Solution is: 

 Reduced cost. The Infrastructure Owners will only pay for value added and per use of the 

equipment. This means for example that downtime of the product will not cost the 

Infrastructure Owners anything. 

 The Total Solution will also mean a lot more convenience for the Infrastructure Owners, 

they will now be able to have a ‘smart’ product that is ready to go. This will minimize the 

integration time which also leads to reduced costs. 

 Due to the possibility for predictive maintenance the productivity will increase since there 

will be a decrease in unplanned downtime. 

 By providing a solution instead of products the flexibility will increase for the 

Infrastructure Owners. The Infrastructure Owners does not own the equipment so they 

will be able to quickly and smoothly update and upgrade their manufacturing equipment 

according to the market demand. 

 By delivering a Total Solution the Infrastructure Owners will not only get more 

productivity and flexibility but also better quality. Atlas Copco will be able to analyze the 

data from their processes and draw conclusions to increase the quality. 

6.5 Strategy Evaluation 

According to Rumelt, all strategies must be evaluated in order to identify critical flaws, this must 

therefore be done for the business model described in Chapter Section Business Model Canvas. 

Consistency 

In order for the business strategy to be successful it is crucial that it is consistent and well 

communicated throughout the entire company, on every single level. We believe that this will be 

especially important for this strategy as it will require tying the product portfolio together to 

create a unified Total Solution package. As Atlas Copco is a large and decentralized company, 

with product development in several different places, we believe that this will be a challenge. In 

order for the strategy to be successful it will be crucial that Atlas Copco first ensures that there 

is a clear alignment on the strategy on a management level first. Then the management must 

communicate this message to the rest of the organization clearly and keep on repeating the message 

consistently as well as continuously requesting results from the organization that fulfills the goals 

of the strategy. 

Consonance 

In order for a strategy to become successful, it is important that it is clear and thought through 

how the firm will relate to its surroundings, meaning the rest of the ecosystem. In this strategy, 
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this aspect has been thoroughly investigated and thought through. However, this has only been 

done from a generic perspective. All of the aspects of a generic strategy have been considered;  

 Measure of success – sales growth 

 Return to firm – value added 

 Function – provision of value to the customer 

 Basic strategic tasks – adapting to change and innovation 

 Method of expressing strategy – product/market terms, functional terms 

 Basic approach of analysis – study of group of business over time 

Atlas Copco should use these aspects as Key Performance Indicators (KPIs) to follow up on the 

strategy and when ensuring consistency by requesting results fulfilling targets of the strategy. The 

management should also continuously review these aspects of the strategy to ensure that the 

strategy is always relevant and connected to the ecosystem. As has been proven in this study the 

connection to the ecosystem is becoming an increasingly more important factor for firms in order 

to stay relevant. This is also crucial for this specific strategy, as this strategy is entirely reliant on 

the fact that the solution are connected to the rest of the ecosystem. 

Advantage 

In order for this strategy to be successful, it is important that it creates competitive advantages 

for the firm. We believe that a positional advantage can be gained with this strategy for Atlas 

Copco, first because Atlas Copco is a well-established firm in this industry, meaning it has a strong 

reputation of delivering reliable solutions and it has a solid customer base securing revenue in the 

future. This means that Atlas Copco can use advantages such as economies of scale and has 

resources to invest in the development of these new functions and handle the changes that this 

strategy will require. This also means that even though Atlas Copco needs to extend into new 

business areas with this strategy it will not mean breaking entirely new ground. There will be an 

already existing trust from their customers’ side that Atlas Copco can build upon. However, 

Person B and Person C from Atlas Copco state that Atlas Copco often finds it difficult to gain 

customers’ trust when it comes to selling software (which these additional functionalities mostly 

would be). Therefore, we believe that this will be a challenge for Atlas Copco to overcome, a way 

of dealing with this is making use of key partner’s reputation and using their name to enter this 

market. Another advantage that Atlas Copco has in this strategy is that they have an extensive 

service organization that is located close to their customer everywhere in the world, this gives 

Atlas Copco a clear competitive advantage in this strategy as it requires closer relationships with 

the customers. Lastly, Atlas Copco can also gain a competitive advantage with this strategy by 

acting before their competitors and thereby locking in their customers in a servitization model 

and customized solutions. Once their customers have invested resources in making the connections 

in the ecosystem work Atlas Copco only has to defend their position, as it will become a barrier 
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for the customer to leave the comfortability of a well-functioning system (no matter if it is modular 

or not). 

Feasibility 

We believe that this strategy is feasible as it fulfills the demands of the three questions to assess 

feasibility: 

1. The organization has an ability to solve the problems and possess the competences that 

are required by the strategy. Even though Atlas Copco does not fulfill these requirements 

entirely today, they have the physical, human and financial resources to one way or 

another acquire the competence and ability needed. 

2. As mentioned earlier, the coordination and integration can be a challenge for the 

organization to solve as Atlas Copco is a large, decentralized company. However, Atlas 

Copco is a market leader within their industry today so this is not the first large change 

that the organization will face and it will probably not be the last either. 

3. We definitely believe that this strategy both challenges and motivates key employees as 

it involves innovative thinking and being solution oriented. 

In conclusion, this strategy has the potential to be successful as it fulfills all of the criteria set up 

by Rumelt.  
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7 Conclusion 

This chapter concludes this study by presenting the answers that have been found to the research 

questions, and thereby fulfilling the purpose of the study. Thereafter, recommended actions for 

the focal case company are presented. The sustainability aspects of the study are then presented 

and lastly, recommendations for further research are presented. 

7.5 Answers to Research Questions 

RQ1: What are the possible future structures for a disrupted automotive manufacturing 

ecosystem? 

A discussion around the possible future structures of a disrupted automotive manufacturing 

ecosystem can be found in Chapter Sections 6.1 and 6.2 and are formulated as IoT Platforms and 

Total Solutions Provider. It is difficult to say with certainty that these future structures will 

become reality as we can only speculate on what will happen in the future. Despite this, based on 

the data that we could gather, from industry experts, in the empirical study we found that the 

Total Solutions Provider structure is the most probable and that it is likely to come true. This 

has also been a limited study investigating a rather large research area, which is why we believe 

that it is important that Atlas Copco does further investigations of the disruption and possible 

structures of the automotive manufacturing ecosystem. Atlas Copco can follow the suggestions on 

further research in Chapter Section 7.7 Further Research. We also believe that it will be important 

for the Atlas Copco to keep investigating the ecosystem as the direction that it can go in may 

change. 

RQ2: What is a possible role for a manufacturing equipment supplier in a disrupted automotive 

manufacturing ecosystem? 

A manufacturing equipment supplier could, according to our studies take the role of a Total 

Solutions Provider in the disrupted automotive manufacturing industry. This would mean taking 

on a more partnering and consulting role in relation to their customer, not just delivering 

equipment for manufacturing but instead delivering the most efficient and smart way to 

manufacture an automotive. This would imply that the manufacturing equipment supplier has to 

also deliver the rest of the functionalities required to run their equipment in an efficient and smart 

way. Therefore, the close relation with the customer is vital for the manufacturing equipment 

supplier in order to understand how their equipment contributes to the ecosystem and how they 

can apply knowledge of their own processes and equipment to improve it. By working closely with 

their customers they can determine this and find partnerships with suppliers of functionalities 

that completes their offer of a smart connected product. 

RQ3: What would be a feasible business model, which is likely to give a competitive advantage, 

for a manufacturing equipment supplier in a disrupted automotive manufacturing ecosystem? 



Wilhelm Löwen 

Louise Törnsten 

57 

 

The business model that we found is presented and discussed in Chapter Section 6.4. We believe 

that this business model is not realizable today, it is built for a disrupted manufacturing ecosystem 

and the disruption is still ongoing. However, the business model can function as a good business 

strategy with goals to move towards. Before the business model will be realizable a transition 

phase is required demanding organizational and mindset changes, both within Atlas Copco and 

Atlas Copco’s customers. As Atlas Copco’s customers have expressed uncertainty of the values of 

Industry 4.0, connectivity and new technology in general Atlas Copco must help their customers 

by presenting the values as well as supporting and consulting them in these changes. Atlas Copco 

must take on the role as an expert in their area and take full responsibility for their solutions to 

support their customers. We believe that it is crucial that Atlas Copco starts working with this 

business strategy already today, even though it is not realizable today. This is because Atlas 

Copco must ensure that they influence the future structure of the ecosystem in the direction that 

is the most beneficial for them. It is also because it would be beneficial for them to take the first 

mover’s advantage by locking-in their customers in a servitized and customized solution that 

creates barriers for their customers in changing supplier. Even though we believe that the 

Infrastructure Owners (Atlas Copco’s customers) are the ones that will decide which future 

structure that becomes a reality in the end, Atlas Copco can still influence their customers by 

providing better options, that are more beneficial for both parties. 

The business model that we have presented does give Atlas Copco a competitive advantage by 

giving Atlas Copco a superior position. We also believe that the business model is feasible, if the 

possible future structure Total Solutions Provider becomes a reality. 

7.6 Sustainability 

During this study perspectives of sustainability were investigated. Sustainability consist of three 

aspects; economic, social and environmental. 

7.6.1 Economic 

Economic sustainability is defined as the financial performance and profitability of companies 

(Jamali, 2006). By using the proposed business model a Field Level supplier in the advanced 

automotive manufacturing industry can adjust and face the disruptions in a financially sustainable 

way. The business model is based on a strategy to adjust value proposition to customer needs and 

to make sure to take responsibility for delivering what the customer wants. This means that no 

matter how the industry demand changes in the future the Field Level suppliers with their close 

to customers, service based business model can spot these changes and be quick to market.  
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7.6.2 Social 

The implications of the proposed solutions that a lot of work can be streamlined can be interpreted 

as a lot of workers will be superfluous. However this is not the case, the time spent on mundane 

and repetitive tasks can now be focused on actual value creating tasks.  

The proposed solutions will also mean many more job opportunities with the Field Level suppliers. 

The Field Level suppliers will need a stronger sales force that can work closer and in a more 

consulting relationship with the Infrastructure owners. 

7.6.3 Environmental 

The implications on environmental sustainability is that the Infrastructure Owners in many ways 

can increase their environmental sustainability with the proposed solutions. First of all by enabling 

flexible manufacturing the Infrastructure Owners can adjust quickly adjust their manufacturing 

according to demand. The Infrastructure owners can also quickly adjust their manufacturing to 

new technologies that has less environmental footprint. Another advantage with the proposed 

solution is that Infrastructure Owners will have the option for predictive maintenance so they can 

adjust their supply chain accordingly. Since the Field Level suppliers will own the tools in a more 

Total Solutions provider scenario the Field Level supplier can make sure they reuse as much of 

the equipment as possible and also recycle the material for new equipment. 

7.7 Further Research 

To continue this research there are many different aspects that can be looked at. For example, 

this research has tried the consonance of this strategy from a generic perspective but further 

research can try the consonance of the strategy from a competitive perspective. To increase the 

generalizability the research can further focus on studying markets outside of Sweden and study 

other industries than automotive industry. There is a possibility that the advanced manufacturing 

ecosystem can be different in other countries and industries. 

The implications of the study has only been focused on a business strategic point of view. Further 

research can study a more technical point of view of the ecosystem. There is still a lot to explore 

when it comes to actual work on communication standards between systems. 

Another further research study can be what implications the new business model will have on the 

on the organization. 
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8 Discussion on Quality of Research 

This chapter presents a discussion around the validity, reliability and generalizability of this study 

as well as the ethical aspects of the research that has been conducted. 

8.5 Data Quality 

To evaluate the quality of all the gathered data, the transparency and the credibility the validity, 

reliability and generalizability has to be evaluated. Validity means that the study relates to the 

problem formulation, purpose and research questions.  Reliability means that the study is 

accurate. If the work can be repeated and produce the same results under the same circumstances 

the work is reliable. Generalizability is how well the results can be used in other similar situations 

than those studied in the thesis (Blomkvist & Hallin, 2015). 

8.5.1 Validity 

To ensure the validity in a literature review, according to Blomkvist & Hallin (2015) the subject 

of the literature review has to be in the same field as the problem formulation, purpose and 

research question. The same goes for the collection of data, it also has to correspond with the 

problem formulation, purpose and research questions. Finally it is important that the discussion 

is relevant and the answers that are presented corresponds to the research question and that the 

discussion discusses if the purpose of the study was fulfilled. As Blomkvist & Hallin (2015) 

describes it the validity is high when the researched phenomenon is used correctly and all results 

are relevant to what the purpose of the study was. 

The validity of all secondary sources in the literature study is considered high, the source criticism 

was based on finding studies published in well-known journals and books on the subjects that had 

a high number of quotes. For the large and important theories authors have reviewed several 

sources of literature to ensure high validity. 

The validity of the interviews in the empirical study was insured by beforehand informing the 

interviewee so they could be prepared to answer questions on the subject (Collis & Hussey, 2009). 

Afterwards, all interviewees have been given the opportunity to read through their consolidated 

answer in order to ensure that they still stand by what they said and do not feel like they have 

been misquoted or misinterpreted. 

To make sure that the validity of the empirical study the interviews that were performed in phase 

1 helped iterate the questions for the interviews in phase 3. All empirical data that was collected 

had to be reassured for validity by using triangulating (Eisenhardt, 1989). As Collins and Hussey 

suggests (2009) all interviews were proceeded by a background and purpose presentation by the 

researchers. 
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The findings from the empirical was continuously consolidated and discussed directly after each 

interview in order to quickly compare notes and reflections between the two researchers and 

thereby ensure the conclusion were valid. Every second week discussion with the supervisor was 

held in order to ensure that the results and conclusions were valid. 

8.5.2 Reliability 

For high reliability it is important that all data is collected from sources that are reliable 

(Blomkvist & Hallin, 2015). Therefor all literature came from well-known journals and books that 

has been quoted many times which implies higher reliability. All literature was critically reviewed 

to ensure the researchers had an objective understanding of the theory. All sources of data are 

presented in the work to ensure validity.  

Since a lot of the empirical data is based on notes taken at the interviews there is a risk that there 

can be interpretations. To minimize the misconceptions all interviews was recorded to make sure 

the researchers can review their findings from the interviews. Despite this interviews are based on 

opinions and they can be affected by context which means that it can be difficult to replicate the 

empirical study as a whole. Contexts and knowledge may have changed the next time the interview 

is performed. This is unfortunately something that affects the study. 

8.5.3 Generalizability 

According to Blomkvist & Hallin (2015) is to which extent the findings are applicable to other 

cases in similar settings. The intent was to keep the study general so it could be applicable to all 

Field Level device suppliers within the automotive industry. 

8.6 Ethical Considerations 

Throughout the working process of this study, ethical considerations have been taken into account, 

mainly the four ethical requirements of the Swedish Research Council (2002) and the ten principles 

from the Code of Honor by The Swedish Association of Graduate Engineers (2019). The ethical 

considerations have been addressed in both theoretical and empirical parts of this study. 

In the theoretical part of this study effort was put into gathering credible information and all 

sources were selected carefully. The credibility and usability of a source was evaluated based on 

the number of citations, publishing date, publisher and motive of publisher. In order to avoid 

research bias, a large number of sources were examined and evaluated, thereby the risk of wrongful 

interpretations could be eliminated. 

The empirical part of this study consisted of multiple interviews with interviewees from different 

companies within the same industry. In order to get higher validity effort was put into interviewing 

individuals from different companies within the same segment. All interviewees in the study 

received information regarding the purpose of the study before the interview. The interviewees 

also received information regarding how their data would be used in the paper and their rights to 
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withdraw statements at any time during the writing process. All interviewees were also given the 

option to be anonymous and to review the data used from their interviews before publication. All 

of the collected data from the interviews was treated with confidentiality and in the purpose in 

which the interviewees gave their consent
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Appendix A – Interview Questions for Infrastructure Owners 

 What is your role at the company that you work for? 

 What is your view on Industry 4.0 and how it will change the automotive manufacturing 

industry? 

 What is your view on the manufacturing ecosystem? 

o Is the ecosystem meeting changes and in that case, how? 

o How will these changes affect the company that you work for? 

o How will these changes affect the relationships with and demands that you have 

on your suppliers? 

 What do you think is the best representation model of the manufacturing ecosystem? 

o The Automation Pyramid 

o Systems of systems 

 What do you think that this ecosystem will look like in the future? 

 What do you want it to look like in the future? 

 Which stakeholders do you see in the manufacturing ecosystem today? 

 Which stakeholders do you think that you will see there in the future? 

 Which actors do you believe are the most forward thinking in this ecosystem? 

 How large are your investments today on your manufacturing ecosystem and how large do 

you expect your investments to be in the future? (not looking for exact numbers here – 

more an estimation of the market potential) 

 What is your view on sharing data
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Appendix B - Interview Questions for Suppliers 

 What is your role at the company that you work for? 

 What is your view on Industry 4.0 and how it will change the automotive manufacturing 

industry? 

 What is your view on the manufacturing ecosystem? 

o Is the ecosystem meeting changes and in that case, how? 

o How will these changes affect the company that you work for? 

o How will these changes affect the relationships with and demands that you have 

on your suppliers? 

 What do you think is the best representation model of the manufacturing ecosystem? 

o The Automation Pyramid 

o Systems of systems 

 What do you think that this ecosystem will look like in the future? 

 What do you want it to look like in the future? 

 What role will the systems that you are developing have in this ecosystem in the future? 

 Which stakeholders do you see in the ecosystem today? 

 Which stakeholders do you think that you will see there in the future? 

 Which actors do you believe are the most forward thinking in this ecosystem? 

 What do you think that the market potential is in the manufacturing ecosystem today and 

in the future? 

 What is your view on sharing data 
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