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Executive Summary 

Introduction 

Digitalization has been identified as one of the major trends changing society and business in the near- 

and long-term future. Due to the increasing degree of digitisation and connectivity the automotive 

landscape is changing. The shift of the automotive industry to a more software-driven environment 

will require Original Equipment Manufacturers (OEMs) to redefine their supply chain relationships. 

OEMs are shifting their strategies, focus and capabilities from a hierarchical value chains to open 

network structures referred to as ecosystems to exploit open innovation opportunities and expand 

their product range by offering new services, taking advantage of the opportunity’s digitalization and 

connectivity entail. 

 

Purpose 

This report defines a master thesis project with the desired result to receive the Master’s degrees in 

both Innovation Management (IM) and Operations Management and Logistics (OML) from the 

Eindhoven University of Technology. The objective of the study is to facilitate managerial decision-

making of OEMs regarding the development and commercialisation of connected services by 

supporting the selection of the optimal range of digital connected services leading to business growth 

and success. Therefore, the following main question has been formulated: “How to support managerial 

decision-making of an established firm in the automotive industry with regard to the development of 

connected services in an ecosystem setting?“. 

 

Approach 

To link both practical and theoretical domains that decision-making within ecosystems entails and 

considering the explorative nature of this study, a design science approach is adopted (Hevner, 2007; 

Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007). As such, first of all a systematic literature view 

defined existing theories and supported exploration of critical insights concerning the main topics 

underlying this research. Subsequently, initial expert interviews and facilitated focus groups served to 

support and extend research-based findings.  

 

Results 

The results of this study indicate that the ecosystem perspective is a valuable approach to a company's 

innovation strategy. The extensive mapping of the ecosystem for remote software updates, 

characterised as one of the first connected services on the roadmap of OEMs, has led to identification 
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of the principles and dimensions underlying ecosystems (e.g. processes, structures and roles) that 

influence the development of connected services and associated managerial decision-making. By 

synthesizing these empirical results with the acquired theoretical findings, a final set of design 

principles following the CIMO-logic (Denyer, Tranfield, & Van Aken, 2008) was compiled. These design 

principles served as input for the final design as a solution to the objectives of this research. The final 

design of this study, the Connected Services Evaluation Tool, enables managers to evaluate and 

compare different connected services on the basis of three scores, including feasibility, desirability and 

viability. These scores are calculated by means of a checklist containing statements that enables 

managers to screen or evaluate potential connected services on crucial ecosystem considerations. By 

comparing multiple potential services by means of various scores, managers can make well-founded 

decisions regarding the prioritization and selection of a connected services portfolio. 

  



 VII 

Abbreviations 

ECU – Electronic Control Unit 

OEM – Original Equipment Manufacturer 

OTA – Over-the-air 

TCO – Total Cost of Ownership 

TCU – Telematics Control Unit 

Glossary 

Artifact: Design-science research should produce a viable artifact in the form of a construct model, a 

method, or an instantiation 

Business Ecosystem: A business ecosystem is the network of organizations (including suppliers, 

distributors, customers, competitors, government agencies, and so on) involved in the delivery of a 

specific product or service through both competition and cooperation. 

Business operations: Business operations refer to activities that businesses engage in on a daily basis 

to increase the value of the enterprise and earn a profit. 

Connected Services: Connected services are digital services for connected vehicles designed to 

leverage connectivity and data-driven intelligence to deliver customer-centric solutions 

Design science: Design science is an outcome-based information technology research methodology, 

which offers specific guidelines for evaluation and iteration within research projects 

Digitalization: The use of digital technologies to change a business model and provide new revenue 

and value-producing opportunities; it is the process of moving to a digital business. 

Embedded computer systems: An embedded system is an electronic or computer system which is 

designed to control, access the data in electronics-based systems. 

Managerial decision-making: The process of charting a course based on long-term goals and a longer-

term vision. 

Over-the-air (OTA): OTA implies the use of wireless mechanisms to send provisioning data or update 

packages for firmware or software updates to a mobile device (or connected vehicle) 

Software updates: An update is new, improved, or fixed software, which replaces older versions of the 

same software. For example, updating your operating system brings it up to date with the latest data, 

system utilities and security software. 

Uptime: Part of active time during which an equipment, machine, or system is either fully operational 

or is ready to perform its intended function. (Opposite of downtime.) 
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 1 

1 Introduction 

In the following subsections the establishment of the research is described. First, the context of the 

study is described whereafter the research problem and opportunity statement are introduced. Also, 

information about the case company who facilitated this research, is provided. Conclusively, both 

research objective and questions serving as backbone of this report are specified. 

 

1.1 Background 

In times of emerging new trends such as digitalization and increasingly complex technology, original 

equipment manufacturers (OEMs) operating in the truck market experience that both the market and 

their business models are under pressure. Failure to adapt to these new trends can lead to lower truck 

sales as both customer needs and competitive offerings grow with them. The landscape in which 

OEMs operate is becoming more and more dynamic which demands a lot from companies that were 

originally organised to offer goods (trucks) instead of multifaceted services. Especially if you consider 

the ever-increasing amounts of software accompanied by the increasing degree of digitalization, 

leading to progressively complex vehicles. 

 

OEMs are seeking for new opportunities to generate additional income by expanding their customer-

oriented service offerings. This implies that revenue models are increasingly shifting from selling 

vehicles to offering services around it as part of servitization, which is a clear emerging trend in the 

mobility sector caused by digitalization. More specifically, OEMs aim to offer services enabled by 

connectivity and over-the-air (OTA) technology such as remote diagnostics and remote updating of 

vehicle software without intervention of a workshop. All contributing to increased customer 

satisfaction and contributing to the ultimate goal of increasing vehicle uptime as well as reducing a 

fleet’s total cost of ownership (TCO). 

 

Because of the substantive complexity of these services, OEMs also have to consider the effect of 

digitalization on the landscape of both suppliers and customers. In many cases, no single organization 

has all the knowledge and capabilities to deliver the intended value. For this reason, collaborations 

between different organization are needed to combine different areas of expertise into new value 

propositions, which means that supply chains are also being affected. Their structure is shifting from 

a linear to a more networked and systemic nature. To materialize such value propositions often a 

combination of products and services from different organizations is required. Therefore, apart from 

the products and services themselves, a complete ecosystem that includes all relevant actors and 



 2 

stakeholders necessary for a successful launch of the services must be designed and managed. Since 

OEMs are willing to launch new innovative service offerings that require such an evolution of the 

business landscape they are currently operating in, the ecosystem required for successful 

development of these services needs to be investigated. 

 

To conclude, from an operations management point of view, the impact of the introduction of 

innovative services on OEMs business operations will be investigated. In order to so, the business 

ecosystem structure with respect to these new service offerings will be analysed. From an innovation 

management perspective, a tool that supports managerial decision-making regarding the 

commissioning of these services will be proposed based on both theory and practice-based 

knowledge. 

 

1.2 Problem definition 

Digitalization has been identified as one of the major trends changing society and business in the near- 

and long-term future (Parviainen, Tihinen, Kääriäinen, & Teppola, 2017). According to Brennen and 

Kreiss (2014) digitalization refers to the adoption or increase in use of digital or computer technology 

by for example, an organization, industry or country. Through this digital revolution, the world is 

becoming more connected, bringing people closer together. The automotive industry is experiencing 

a similar revolution. Formerly, vehicles were controlled purely by mechanical means, but in the era of 

digitalization, vehicles are becoming increasingly dependent on embedded computer systems. With 

the introduction of different communication technologies, vehicles have continuously become more 

connected with its surrounding environment (Dorrell, Vinel, & Cao, 2015). Connected vehicles do not 

solely communicate with the driver anymore, but also with other vehicles, infrastructure, the Internet 

of Things and many more. 

The progressing interconnection of automobile vehicles has profound implications for both society 

and business operations. This shift of the automotive industry to a more software-driven environment 

will lead to require Original Equipment Manufacturers (OEMs) to redefine their supply-chain 

relationships. Organizations are shifting their strategy, focus, and capabilities from firm centricity to 

ecosystems in order to exploit open innovation opportunities (Van der Borgh, Cloodt, & Romme, 

2012). Scholars recognize the need for a more networked organizational form enabling rapid 

adaptation to markets and high inter-organizational collaboration with customers, competitors, 

partners, and suppliers (Letaifa, 2014; Prahalad & Krishnan, 2008). Consequently, in the automotive 

industry, this shift will be accompanied with the growth of (digital) business ecosystems around the 

connected vehicle (Pütz, Murphy, Mullins, & O’Malley, 2019). 
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The automobile as part of the networked world will not only offer new possibilities for informing and 

entertaining customers but also lead the way by increasing the automation of comfort and assistance 

functions, moving toward autonomous vehicles (Traub, Vögel, Sax, Streichert, & Härri, 2018). These 

innovations will require an ever-faster increase in electronics, software, and communication 

capabilities. Software quality, remote software updates, in-house software development, and security 

will become critical success factors (Traub et al., 2018). 

 

Besides the increasing complexity of software development, also its role in the production process 

brings many challenges for OEMs. In particular, the distribution of the latest software updates and 

downloading them into the electronic control. To maintain the software in the field many functions 

such as version and configuration control, software update, error documentation, tracing and 

diagnosis are required. Therefore, a well-defined distribution of the latest software updates is 

becoming a critical issue for OEMs. Similar to software updates for smartphones, software updates 

for various Electronic Control Units (ECU’s) in connected vehicles are executed using remote solutions. 

However, compared to connected devices such as smartphones, connected vehicles are very different. 

For example, smartphones are usually always connected to a network, while ignition of the vehicles 

must be on to appear on the network. This behaviour can significantly restrict the download 

opportunities of the latest software updates. Furthermore, over-the-air (OTA) software updates for 

automobile vehicles and smartphones differ in terms of reliability, heterogeneity, usages and 

installation procedure (Halder, Ghosal, & Conti, 2019). 

 

However, effective employment of this new opportunity will be a challenging and complicated task. 

With the rise of connected vehicles and mobility services, the ecosystem will be enlarged by including 

technology suppliers, service providers, infrastructure contractors, smart cities and more (Yorgos, 

Golias, Dedes, Douligeris, & Mishra, 2019). The formally closed ecosystems in the automotive domain 

as well as in the industrial domain become more and more part of the Internet of Things (Traub et al., 

2018). Compared to 2015, it is expected that the addressable share by new entrants in the auto 

industry will grow to more than 45% by 2030 (PwC connected car report, 2016). In order to create a 

stable ecosystem, actors need to define their position, links with each other, and the activities that 

need to be undertaken to enable the new required capabilities (Martínez de Aragón, Alonso-Zarate, 

& Laya, 2018). 
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1.3 Problem statement 

Due to the rising degree of digitalization and connectivity the automotive landscape and supply-chain 

structure is changing. The nature of OEMs operations in the truck industry, which focused on truck 

production only, led to closed ecosystems in the past. However, to remain competitive OEMs have to 

expand their product range by offering new services, leveraging the opportunities digitalization and 

connectivity entail. In order to do so, OEMs need to build new relationships and engage in new 

collaborations with external parties, leading to more open business structures and the emergence of 

business ecosystems eventually. Hence, OEMs are facing challenges regarding their business model 

behind connected services and are faced with questions such as: what are customers willing to pay 

for and what is the actual value of these services to both customers and other stakeholders in the new 

emerging ecosystem? Lack of knowledge and experience in both operating and managing such 

ecosystems can have profound impact on the ability of OEMs to prioritize and maximize opportunities 

associated with connectivity.  

 

Although the problem statement as described above provides a clear picture of the situation, an 

opportunity statement would be more appropriate than a problem statement here due to the 

explorative nature of this research. The opportunity statement guiding this research can be defined 

as follows: 

 

“By gaining insight into the structure of business ecosystems that arise as a result of the increasing 

degree of digitalization, OEMs can potentially improve managerial decision-making regarding the  

development and prioritisation of their expanding digital connected services offering  

leading to business growth and success.” 

 

1.4 Research objectives 

On the basis of various initial interviews and explorative literature research, a clear picture was 

sketched of the current state of the OEM truck market as well as the upcoming transition with regard 

to the development of connected services in an ecosystem setting enabled by the increasing degree 

of digitalization and connectivity respectively. Based on the latter, the aim of this thesis can be 

considered as two-fold, consisting of both a prescriptive (TO-BE situation) and explorative (Future 

situation) part, as is presented in Figure 1 below. The AS-IS situation, which represents the automotive 

industry as being mainly hardware-driven in terms of commercial offers, is excluded from the scope 

of this study. 
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First of all, the TO-BE situation will be analysed by mapping the ecosystem that should be in place for 

the development and commercialization of remote software updates. Offering remote software 

updates whereby vehicles can be provided with the latest software versions without a physical 

workshop visit is a service that is at the forefront of the service roadmap of many OEMs. It is expected 

that the external parties involved in these remote software updates will largely correspond to the set 

of partners who play a role in future connected services. By extensively describing this ecosystem, 

important ecosystem features that play a role in the development of new services can be identified. 

The aim is to translate these features into a user-friendly tool for managers to offer support in 

determining the potential of new connected services. As mentioned before, OEMs are still relatively 

unfamiliar with operating in a business ecosystem which potentially can cause pitfalls. Hence, the 

ultimate objective of this research is to develop a tool that supports managerial decision-making 

regarding the development of new connected services from a business ecosystem perspective. In 

order to create such a tool, it must be investigated which ecosystem concepts to include in deciding 

whether or not to develop potential connected services for successful launch to the market.  

 
Figure 1 – Connected services roadmap 

 

1.5 Research Questions 

In order to realize the research purposes, the following main research question is formulated: 

How to support managerial decision-making of an established firm in the automotive industry  

with regard to the development of connected services in an ecosystem setting?  

 

This main research question will be answered by addressing a set of four more specific sub-questions 

which are defined below: 
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SRQ 1 In the automotive industry, what are digital connected services? 

SRQ 2 What does the ecosystem required for the development and commercialisation of connected 

services in the automotive industry look like? 

SRQ 3 Which ecosystem considerations influence managerial decision-making in the development of 

connected services? 

SRQ 4 What tool that deals with ecosystem considerations supports managerial decision-making 

with regard to the development of connected services? 

  

1.6 Thesis Outline 

This study follows a chronological pathway that narrows down toward the creation of the final design 

in Chapter 5 by answering the research questions along the way. First of all, in Chapter 2, an extensive 

description of the methodology in order to achieve the objectives is provided. This chapter explains 

on the underlying design science research framework and describes each phase of the research 

process to be followed in detail. The research methodology is followed up by a theoretical background 

in Chapter 3 which presents the current state of theory regarding the main topics in question, namely: 

digital transformation in the automotive industry and (business) ecosystems. Furthermore, Chapter 3 

also provides research-based design principles which eventually will function as input for the design 

principles contributing to the creation of the final design. Successively, Chapter 5 elaborates on the 

creation of the final design. The latter concerns the entire process from the definition of design 

requirements to an explanation of the realization of the artifact that performs as a solution to the 

opportunity statement as proposed above. Next, in Chapter 6 the research process and findings are 

discussed. Finally, in Chapter 7 contributions to both practice and science, limitations as well as 

guiding directions for future research are considered. 
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2 Research Methodology 

The methodology of this study was based on the design science research framework of Hevner, March, 

Park and Ram (2004). The design science research framework of Hevner et al. (2004) within this study 

was executed using the design science research methodology as proposed by Peffers, Tuunanen, 

Rothenberger and Chatterjee (2007). Both framework and corresponding process are explained in 

detail below in section 2.1 and 2.2 respectively. Subsequently, each step in the research process as 

proposed, is discussed in detail. Finally, methods for both data collection and analysis are described 

comprehensively. 

 

2.1 Design Science Research Framework 

Due to the explorative nature of this study, the research structure is based on the Design Science 

Research (DSR) Framework of Hevner et al. (2004). This research methodology focuses on developing 

solutions for the needs of the business and its environment in the field of information systems (IS). 

The design-science paradigm is fundamentally a problem-solving paradigm, seeking to create 

innovations that define the ideas, practices, technical capabilities, and products through which the 

analysis, design, implementation, management, and use of information systems can be effectively and 

efficiently accomplished (Hevner et al., 2004). A science-based design approach aims to generate 

prescriptive knowledge, in the form of solution concepts that prescribe what an actor should do in a 

given situation (Van Aken, Berends, & Van Der Bij, 2007). 

 

The DSR framework as presented in Figure 2 is a widely used method for IS research and describes the 

unique combination of behavioural science and design science (Hevner et al., 2004). The DSR research 

approach overlays a focus on three inherent research cycles: the relevance cycle, the rigor cycle, and 

the design cycle (Hevner, 2007). On the one hand, the Relevance Cycle bridges the contextual 

environment of the research project with the design science activities where the contextual 

environment is composed of people, business organizations, and their existing or planned 

technologies (Hevner et al., 2004). On the other hand, the Rigor Cycle focuses on connecting the 

design science activities with the scientific knowledge base. Accordingly, the central Design Cycle 

iterates between the core activities of building and evaluating the artifact. The DSR framework as 

discussed above is depicted in Figure 2 below. 
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Figure 2 - Design Science Research Framework based on Hevner et al. (2004) 

 

To successfully conduct DSR, Hevner et al. (2004) formulated seven guidelines based on the 

fundamental principle that knowledge and understanding of a design problem and its solution are 

acquired in the building and application of an artifact (the final design or intended tool of this study). 

The guidelines in question are listed in Table 1 below. DSR requires the creation of an innovative, 

purposeful artifact [guideline 1]. Which should be applicable to the relevant research environment 

[guideline 2]. Because the artifact is purposeful, it must yield utility for the specified problem or 

opportunity. Therefore, exhaustive evaluation of the intended and desired design is essential 

[guideline 3]. Besides, novelty is crucial since the artifact must innovative and contribute to the 

scientific knowledge base and provide a foundation for future research [guideline 4]. The latter implies 

that DSR distinguishes from the practice of the design. The artifact must be designed in a rigorous way 

and being both coherent and internally consistent [guideline 5]. By design an applicable artifact a 

search process is enabled for which a specific problem space is defined [guideline 6]. Finally, the 

results of the study must be communicated well to management-oriented as well as technology-

oriented audiences [guideline 7]. 
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Table 1 - Design-Science Research Guidelines (Hevner et al., 2004) 

Guideline Description 

[1] Design as an Artifact 
Design-science research must produce a viable artifact in the form of a 

construct, a model, a method, or an instantiation. 

[2] Problem Relevance 
The objective of design-science research is to develop technology-based 

solutions to important and relevant business problems. 

[3] Design Evaluation 
The utility, quality, and efficacy of a design artifact must be rigorously 

demonstrated via well-executed evaluation methods. 

[4] Research Contributions 

Effective design-science research must provide clear and verifiable 

contributions in the areas of the design artifact, design foundations, 

and/or design methodologies. 

[5] Research Rigor 
Design-science research relies upon the application of rigorous methods in 

both the construction and evaluation of the design artifact. 

[6] Design as a Search Process 
The search for an effective artifact requires utilizing available means to 

reach desired ends while satisfying laws in the problem environment. 

[7] Communication of 

Research 

Design-science research must be presented effectively both to technology-

oriented as well as management-oriented audiences. 

 

DSR typically conceptualizes design principles building upon a set of design requirements (Rhyn, 

Leicht, Blohm, & Leimeister, 2020). The development of design principles is based on the insight that 

DSR is a problem-solving framework that produces knowledge at various levels of abstraction, ranging 

from concrete instantiations to design principles (Gregor & Hevner, 2013). In this study, design 

requirements represent meta-requirements that describe the generic requirements that the artifact 

should meet. Design principles can be defined as statements that prescribe in what way this tool 

should be designed in order to meet its requirements. Design principles are the coherent set of 

normative ideas and propositions grounded in research (Romme & Endenburg, 2006). This implies 

that design principles represent the link between overarching design requirements and the actual 

artifact (Rhyn et al., 2020). 

 

2.1.1 CIMO-logic  

The design principles will be formulated following to the CIMO-logic (Context, Intervention, 

Mechanism, Outcome) as specified by Denyer, Tranfield and Van Aken (2008). Denyer et al. (2008) 

state that the final design outcome is triggered by certain mechanism and the mechanisms in turn by 

organizational interventions. The suitability of the interventions that trigger the mechanisms and 

deliver the intended results is dependent on the specifics of the organizational context. Accordingly, 
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for a specific organizational context (C), the design principles propose a certain intervention (I), that 

produces, through a specified mechanism (M), the intended outcome (O). The context can be 

characterized by the surrounding (external and internal environment) factors and the nature of the 

human factors that influence behavioural change. Interventions are the actions that managers carry 

out to influence behaviour. The mechanism is defined as the trigger of the intervention in a certain 

context. The outcome refers to the desired result in a particular context (Denyer et al., 2008). 

 

Design principles can be based on both theory and practice as argued by (Van Aken & Romme, 2012). 

First, a set of research-based design principles related to the relevant topics of this study will be 

conducted. These subjects have been determined on the basis of initial empirical research. 

Subsequently, extensive empirical research is conducted to complement research-based design 

principles with insight from practice. However, in addition to supporting practice-based design 

principles already formulated, empirical results have also led to new insights for which additional 

literature research has been carried out. Ultimately, the research-based and practice-based will be 

consolidated into a final list of design principles that will serve as input for the design features for the 

final artifact. This iterative approach enables the translation of scientific knowledge into practice, but 

also contributes to the scientific literature through empirical research.  

 

2.2 Research process 

To systematically develop design requirements and design principles for decision support in an 

ecosystem context and achieve an appropriate design guided by the DSR framework the research 

process of this study is based on the well-established Design Science Research Methodology (DSRM) 

proposed by Peffers et al. (2007). Peffers et al. (2007) developed the DSRM as a structure to conduct 

design-oriented research and as a template for researchers to evaluate design-oriented studies. The 

process is of an iterative nature as DSR proposes. The process model aims to create and evaluate an 

IT artifacts intended to solve organizational problems. The created artifacts interact with social 

entities, such as organizations or social networks (Peffers et al., 2007).  

 

The DSRM involves a rigorous process consisting of six consecutive activities, namely: (1) problem 

identification and motivation; (2) defining the objectives of a solution; (3) designing and developing 

the solution artifact; (4) demonstrating the solution artifact; (5) evaluation of the solution; (6) 

communicating the findings and results. The research process of this study, inspired by the DSRM of 

Peffers et al. (2007) is illustrated in Figure 3 below. Table 2 provides an overview of the research 

phases (and corresponding sections) which are described in more detail in the following sub-sections. 
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Figure 3 - Research process inspired by Peffers et al. (2007) 

 

Table 2 - Chapter overview of phases of the research process 

Phase Description Methodology Results 

1 Identify problem & motivate § 2.2.1 § 1.2 - § 1.6 

2 Define objectives of a Solution § 2.2.2 § 5.1 

3 Design & Development § 2.2.3 § 5.2 

4 Demonstration § 2.2.4 § 5.3 

5 Evaluation § 2.2.5 § 5.4 

6 Communication § 2.2.6 -- 
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2.2.1 Problem identification and motivation 

In the first phase of the research process of this study, inspired by Peffers et al. (2007), initial expert 

interviews were conducted to acquire knowledge that largely contributed to the formulation of the 

research direction since the potential of digital connected services was clearly mapped. In addition, a 

clear picture of the business landscape was sketched and internal needs in developing such services 

were brought to light. As a consequence, the opportunity statement guiding this research was defined. 

With the help of initial expert interviews, also, the value of the proposed solution to the particular 

opportunity was justified. Justification of the solution’s value stimulates persuasion of the solution 

design and its commissioning.  

 

2.2.2 Definition of the objectives for a solution 

In the second phase of the research process, objectives of a solution from the problem definition were 

inferred with the help of knowledge which is gained during the first phase of the research process. 

Given the prescriptive and explorative nature of this research and the formulated main research 

question, the process of defining objectives for a solution was expected to be iterative. The objectives 

of a solution were formulated by means of design requirements using input of both theoretical and 

empirical research as shown in Figure 4 below. 

 
Figure 4 – Development of design requirements 

By conducting facilitated focus groups, which are the main source of input for the solution definition, 

guidelines for the solution design were explored. First of all, the business ecosystem with regard to 

remote software updates was mapped out. The latter laid a strong foundation for both development 

and commercialization of future connected services, from both a technical and commercial 

perspective. More precisely, the facilitated focus groups specifically addressed the foundation of the 

"remote software updates ecosystem" which features can be considered generic for future services 

that may be offered. The latter helped us to identify possible implications from different angles. 

Furthermore, initial empirical research has shown that the positions and roles of the stakeholders 

within ecosystem needed to develop the remote software updates offering can be fulfilled in different 

ways, leading to different structures requiring different decision-making. These findings were 
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discussed in more detail during the facilitated focus group which led to the definition of the solution. 

To sum things up, the solution space was discovered exploratively based on both theoretical and 

empirical research after which its requirements were determined. 

 

2.2.3 Design and development 

The third phase focuses on the design and development of an artifact that serves as a solution to the 

objective of this study. First, the desired functionality as well as the essence of the final design, a 

decision-making support tool, were determined based on the findings of Phase 2. Subsequently, 

practice-based design principles were created complementing research-based design principles as 

defined based on academic literature. After determining the suitable solution space, based on the 

final set of design principles a prototype of the design was created.  

 

2.2.4 Demonstration 

The fourth phase of the research process relates to the demonstration of the artifact. The use of the 

artifact was shown and its suitability to meet the research objectives was highlighted by 

demonstrating the final solution to its potential users. The artifact was presented by means of 

interviews with potential users holding managerial positions involved in the development of digital 

connected services.  

 

2.2.5 Evaluation 

During the evaluation phase, the extent to what the final design supports managerial decision-making 

during the development of digital connected services was evaluated. This activity involved comparing 

the objectives of a solution as defined in phase 2 to the actual observed results from usage of the 

artifact during the demonstration. In fact, the during this phase the utility of the final design was 

evaluated, which is an important task in successful design science research (Hevner et al., 2004). 

Finally, the design’s fitness to adapt in the specific business domain as well as its survivability were 

examined (Gill & Hevner, 2013; Peffers et al., 2007). This means that in addition to the evaluation of 

a set of both functional and business requirements, the application was also evaluated in a broader 

context in order to realize a sustainable solution. 

 

2.2.6 Communication 

The final and sixth phase of the research process consists of communication of the problem and its 

importance, the artifact, its utility and novelty, the rigor of its design, and its effectiveness to 

researchers and other relevant audiences. All in accordance with the underlying Design Science 
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Research Framework of Hevner et al. (2004) and the proposed DSR guidelines. The results will be 

communicated by means of an academic publication and final presentation of this master thesis 

research.  

 

2.3 Research design 

In this section the underlying design of this research is presented with the help of a workflow model 

as depicted in Figure 5. The research design as presented below is in accordance with Phases 1 – 6 of 

the research process as described in the detail in the previous sections of this report. 

 
Figure 5 - Research Design 
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2.4 Data collection 

The process of data collection to answer the main research question as well as its guiding sub-

questions exists of both theoretical and empirical methods. In addition to an exploratory and intensive 

literature search, expert interviews and facilitated focus groups were conducted. Table 3 shows which 

data collection method per research sub-question as well as the data source of the method concerned. 

Figure 5 above already showed which data collection techniques were used per research phase where 

Phase 1 was performed by means of initial literature review and initial expert interviews within the 

OEM. Phase 2 was executed with the help of both theory and facilitated focus groups but still inspired 

by the finding of initial expert interviews. The source of input for Phase 3 mainly concerns the findings 

of the facilitated focus groups were definitely affected by the findings of both an extensive literature 

review and the findings from Phase 2. Eventually, the created design was demonstrated by means of 

demo-workshop for its potential end users. The collected input was then evaluated in Phase 5. The 

sixth and final Phase did not involve data collection but merely communicating results that were 

provided based on all data gathered during phases 1 to 5.  

 

Moreover, besides the methods described above, some of the data is also collected through 

observations during visits to the company, weekly team meetings, and company-specific databases 

like intranet or Sharepoint. Such data mainly contributed by means of background information about 

topics such as the OEM’s organizational structure, day-to-day business operations, connectivity in the 

automotive and the potential connected services portfolio on OEM roadmaps.  

 

Table 3 – Overview of data collection techniques 

Research question Method Source 

SRQ 1 
Literature review 

Initial expert interviews 

Academic papers 

Experts within OEM (d,f,o,q,r,v,w,x,y,I,II,III,IV,V) 

SRQ 2 

Literature review 

Initial expert interviews 

Facilitated focus groups 

Academic papers 

Experts within OEM (d,f,o,q,r,v,w,x,y,I,II,III,IV,V) 

Experts within OEM (a,b,c,d,e,f,g,h,I,j,k,l,m,n,o,p,q,r,s) 

SRQ 3 
Literature review 

Facilitated focus groups 

Academic papers 

Experts within OEM (a, b,c,d,e,f,g,h,I,j,k,l,m,n,o,p,q,r,s) 

SRQ 4 

Literature review 

Facilitated focus groups 

Demonstration Session 

Academic papers 

Experts within OEM (a,b,c,d,e,f,g,h,I,j,k,l,m,n,o,p,q,r,s) 

Experts within OEM (i,j,m,V) 

[Note: superscripts to the Experts within the OEM in this table refer to the persons interviewed as listed in Appendix C – List 

of Interviewees] 



 16 

2.4.1 Initial expert interviews 

To provide a clear understanding of the context and research topics of this study, fourteen initial 

interviews were conducted with company experts, holding both management and non-management 

positions, from different professional disciplines within the industry (ranging from Product & Service 

Planning to Software Testing). The aim of involving different departments early in the research was to 

prevent a biased view and to map as many different perspectives on the subject matters as possible. 

The interviews were low threshold in nature and there was no structured approach of conducting 

them. Based on these interviews, it was possible to determine which initial search terms should be 

used for the search process of the theoretical background. Besides, the relatively large number of 

initial expert interviews has led to a clear picture of the interconnection of the departments involved 

in the development of new digital services, which facilitated communication and approaching the right 

people in the further course of the research. An overview of the interviewees and their function titles 

is presented in Appendix C – List of Interviewees. 

 

2.4.2 Initial literature review 

Before conducting extensive literature research on the relevant topics of this study, insights were 

gained with the help of explorative literature review. The explorative part of this literature review 

provided a basic understanding of the research topics and was executed to understand how the 

different parts of the research were interconnected. Thorough understanding and a first set of search 

terms was defined based on initial expert interviews and in-depth discussions with TU/e field 

specialists supervising this study which was used to search for academic papers in appropriate 

databases. In addition to formulating a set of initial search queries, the provided insights of the field 

specialists also helped to gain knowledge about well-known authors and journals in this area of 

research. As being the most relevant topics, the literary foundation of this master thesis project 

includes (1) digitalization and in particular its effect on the automotive industry including emerging 

digital services, (2) business ecosystems supporting the development of these digital services and 

related decision-making. 

 

2.4.3 Systematic literature review 

The systematic literature review embodies a structured process to select a sample of high-quality 

papers related to the core concepts of this study. This structured process consists of 7 steps and 

provides guidance to select an appropriate set of papers based on the formulated research questions. 

The search protocol inspired by the literature review protocol of Vanwersch et al. (2011) is depicted 

in Figure 6 below. 
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Figure 6 - Overview of systematic literature review search protocol 

First, databases for retrieving the literature are selected depending on the field of study. For this 

research, ScienceDirect (online platform of scientific publishing company Elsevier) and Google Scholar 

and Web of Science (WOS) are selected because of their large collection of publications, covering a 

wide range of disciplines. Web of Science and Google Scholar track the most citations which is as useful 

indicator for the quality of the paper. However, Web of Science does not include all conference 

proceedings, which can be of interest in emerging ecosystem research. In addition, after every search 

in ScienceDirect, a number of suggestions are offered for relevant articles, which can be very useful. 

 

The second step in performing the search protocol is determining the search queries. The guidelines 

to develop the search queries for this research are based on the findings of Fink (2010). Fink (2010) 

argues that an extensive search using free text and database-specific terms enables the generation of 

an initial set of academic work in an efficient way. Literature review searches often mean combining 

search terms and other terms with AND, OR or NOT, which are called Booleans (Fink, 2010).  

 
Table 4 - Literature review search queries per sub-research question 

Research Topic Key words SRQ 

Automotive  

industry 
Automotive industry, Truck industry, Truck Market All 

Digital  

(connected)  

services 

Digital transformation, Digitization, Digitalization, Digital innovation, 

Digital technologies, Internet of Things, Connected services, 

Connected vehicles/cars/trucks, Digital services, Servitization, Over-

the-air (technology), Software-as-a-service, Mobility-as-a-service 

SQ1, SQ3 

Ecosystems 

Business ecosystem, innovation ecosystems, digital ecosystems, 

platform ecosystems, value networks, Ecosystem services, Value co-

creation, Cooperation, Coopetition, Complements, Modularity, 

Complementors, Structure, Roles, Bottlenecks, Strategy, Capabilities 

SQ2, SQ3 

Decision support Decision support, decision-making SQ4 
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The Boolean AND was used to develop a search queries which contains both terms. This will lead that 

narrowing down the results and search for the topic in a relevant context. The Boolean OR is used to 

include the alternative as mentioned. The latter will broaden the number of results, the main topic 

can for example be linked to different contexts without the need for formulating multiple search 

queries. In table 4 for each research sub-question the relevant key words are presented. 

 

Thirdly, the queries are executed using the selected electronic databases. During the fourth and fifth 

stage of the process an initial set of papers is defined which is checked for duplicates, coarsely 

screened on both relevance and quality criteria and assessed for eligibility following the guidelines of 

Fink (2010) and Vanwersch et al. (2011). The search criteria are listed in Table 5 below. 

 

Table 5 - Selection criteria of systematic literature review search protocol 

Criteria Description 

Year of publication After year 2000 

Language English 

Type of publication Journal article, conference paper, conference proceeding 

Accessibility The studies must be accessible online 

Research domain Information Systems Research, Management Sciences, Innovation Mngt 

Aim of publication Research, Management 

Purpose 
The study should deliver applicable insights for the purpose of the systematic 

literature review 

Methodology 
The methodology of the study must be well founded and accepted within 

academia 

Substantiation Statements must be well founded and include high-quality justifications 

Objectivity 
The results of the study must be objective and not based on the explicit 

opinion(s) of the expert(s) or author(s) 

Generalizability 
If the study does not specifically relate to the context of the literature study 

that is being conducted, it must be generically applicable 

 

Eventually, a final set consisting of approximately 20 academic papers is composed. After identifying 

what studies to include in the literature review, useful data from each included study was extracted 

by reading the studies extensively. The final set of literature included all the necessary data to answer 

the (sub-)research questions properly. However, the process of literature search was of iterative 

nature which implies that complementary literature was added to the final set of literature during the 

data extraction process. For example, new insights about ecosystems arose while reading the initial 
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set of papers. Also, topic-specific terminology was discovered for concepts that can be found by 

different keywords, inclusion of these keywords led to a broader search and research quality. 

 

2.4.4 Facilitated focus groups 

In some situations, it may be more effective to interview more than one person at the same time. 

Such an interview of a group of people is called a focus group (Van Aken et al., 2007). An advantage 

of focus groups is that they provide more insight into differences and similarities among the opinions 

of group members. Using focus groups, it is more likely that one gets to know what opinions are truly 

inter-subjectively shared. Furthermore, the remarks of other stimulates participants to clarify 

themselves and give further explanation (Kitzinger, 1995; Van Aken et al., 2007). The latter plays an 

important role in this research, especially if one takes into account the different perspectives that 

prevail within the OEM regarding ecosystems and its possible consequences on connected service 

development. The above can be reinforced by the findings of Kitzinger (1995) who stated that focus 

groups are particularly useful for exploring people's knowledge and experiences and can be used to 

examine not only what people think but how they think and why they think that way, which is 

especially relevant when studying decision-making on both individual and organizational level. 

 

Consequently, in this research, focus groups were selected as the most appropriate data collection 

technique in order to answer the research questions. More specifically, as depicted in Table 3, the 

obtained results of the focus groups contributed to sub-question 2 to 3. However, it was expected 

that these results partly contributed to answering other sub-questions to. The main objective of the 

focus groups is to map the business ecosystem for digital connected services, starting off with the 

example of remote software updates. By jointly mapping the ecosystem, it was determined which 

ecosystem concepts affect decision-making concerned with the development of connected services 

and its commercialization. The focus group protocol followed is documented in Appendix D – Focus 

group protocol of this report. The protocol was tested beforehand by means of a pilot session with 

company supervisors. 

 

To gather as much knowledge and input as possible from different perspectives, multiple focus groups 

consisting of participants from multiple departments ranging from PD to After Sales were conducted. 

Suitable candidates were selected in consultation with managers of each department. At least two 

employees of each department were already interviewed beforehand during the initial expert 

interviews, based on these interviews it turned out that most employees were showing enthusiasm 

and willingness to participate in the research if necessary. Based on the latter and given the great 
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business interest of connected services and remote software updates in general it was expected that 

all departments were willing to participate in the focus groups. 

 

The structure of the focus groups was divided into three rounds as is visualized in Figure 7 below. It 

consists of a highly iterative process consisting of multiple round with focus groups containing of 

participants of different departments. By targeting a number of people from each department 

separately as well as combining them into the same session it was expected that as many perspectives 

as possible would be highlighted. Moreover, discussion arose between employees having the same 

interests and those who did not. After each round, the results were combined and analysed, serving 

as input for session of the next round. Thus, results of round 1 were used to guide the sessions of part 

2 and so on. Subsequently, in round 3 the results of both round 1 and 2 were validated and it was 

determined whether critical issues were overlooked.  

 
Figure 7 – Focus group organization 

During round 1, five focus groups consisting of two to three employees from five different 

departments were held. In the second round, participants of all five departments were mixed within 

the same focus group. Finally, for round 3, one participant of each department holding a management 

position (as being potential end-user of the intended solution of this study) was invited to participate 

in the closing set of focus groups. Hence, these managers did not participate in sessions of round 1 or 
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2. In total, 19 unique employees from 5 different departments participated in the focus groups. To 

optimally facilitate discussions and to distribute the attention between the participants, no more than 

3 employees participated in a focus group at the same time. The focus groups as part of this research 

were conducted with the help of Microsoft Teams, a software program part of Microsoft Office 365 

which enables virtual communication through video. MS Teams is well-known and widely used within 

the OEM. To encourage participants to think out loud and facilitate the focus group as efficient as 

possible, the sessions on Microsoft Teams were guided by a PowerPoint presentation as presented in 

Appendix E – Slides guiding presentation. Each session took between 60 and 90 minutes. 

 
2.5 Data analysis 

In the next section, the approach to the analysis of data obtained through focus groups will be 

described in detail. The analysis includes axial coding and results in the creation of a coding scheme 

that provides an overview of the data structure. 

 

2.5.1 Facilitated focus groups 

Most of the data was acquired through focus groups. The aim of the focus groups was two-fold. On 

the one hand, the extensive mapping of the ecosystem required for the provision of new service 

offerings. On the other hand, gathering knowledge and insights regarding OEMs’ needs with regard to 

the development of these services in an ecosystem setting and associated decision-making. Both 

served as an input for the formulation of practice-based design principles. 

 

All focus groups were recorded using the record function of Microsoft Teams and afterwards fully 

transcribed. In order to prevent any withholding of information caused by a language barrier, the 

sessions will be conducted in Dutch which is the mother language of all participants. However, mainly 

due to team diversity and international orientation of the company, general team meetings are held 

in English as well as all documentation (e.g. presentation slides, handouts and notes). Coding output 

was developed in English to the utmost extent, with the exception of illustrative quotes which are 

transferred one on one from the transcripts. 

 

The transcripts were coded using the first-order analysis following the guidelines of Gioia, Corley, & 

Hamilton (2013) and Saldaña (2014). First of all, important quotes from the transcripts of session 1 

were highlighted and linked to codes based on the content of the quote. The latter implies that in this 

stage no use was made of pre-defined coding categories suggested by theory. The codes were then 

sorted and categorized. In this way, the coherence of the codes became more transparent and a better 
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understanding of the data structure was obtained. After obtaining these first-order codes, second-

order categories were defined based on an axial coding approach as suggested by Strauss and Corbin 

(1990). This approach focuses on linking each code to categories as defined in academic literature. By 

doing so, final categories were defined and knowledge regarding their interrelatedness was gained. 

This process consisting of three steps will be discussed in more detail below. 

 

The first step in analysing the data is performed through an iterative process. The transcripts of the 

focus groups serve as the primary source of data. In order to avoid misinterpretations of the 

statements made by the interviewees, notes were made during the conduction of the focus groups 

and transcription of the sessions. Structure was first added to the transcripts by highlighting specific 

statements, passages or terms. The highlighted pieces of text were then extracted from the transcripts 

transferred to an MS Excel sheet. All highlighted text was then openly coded and translated into so-

called first-order concepts. Due to the iterative nature of this process, relatively many new concepts 

were formulated on the basis of the first statements. After a while, every statement to be treated 

could be linked to an already defined concept, whereby no new additional concepts could be 

discovered. The statements could then be sorted based on these first-order concepts. To identify 

similarities and differences between the interviewees, the transcripts and specific views were read 

several times. During the selection of the sample and the holding of the focus groups, an approach 

was chosen in which as many perspectives as possible could be highlighted. All context related 

statements were therefore considered equally important. 

 

The next analytical step concerns the definition of second-order themes. To be able to do this, 

connections are first established between the first-order concepts. Overarching categories, second-

order themes, can be identified on the basis of these relationships. Academic literature has also been 

used to provide these categories with a theoretical foundation. As a result, this part of the coding 

process followed a more theory-driven approach. The latter leads to a higher level of abstraction but 

could nevertheless still lead to new theoretical concepts underpinned by empirical observations. 

 

The last and third step aims to identify underlying dimensions that are fed by the already determined 

second-order themes. These aggregate dimensions serve as an aid in determining the input variables 

of the intended decision-making framework. In addition, a visualization of the data structure in the 

form of a coding scheme was created. The coding scheme will be presented in  

Coding scheme will be presented in Chapter 4.2.4. and provides a visual overview of the coherence 

between the second-order themes as well as the aggregate dimensions. 
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3 Theoretical background 

This chapter describes the theoretical exploration supporting the core themes of this paper. The 

content of this section can be divided into two parts. On the one hand, substantiation of the context 

of the research as well as a description of the phenomenon of connected services offered by OEMs as 

a result of an increasing degree of digitalization of the automotive industry. This is necessary to 

understand which concepts play a major role in the success of digital connected services. On the other 

hand, the constellations of actors that should both enable and support the development of the 

innovative value propositions these services have, also referred to as business ecosystems, will be 

discussed in detail which will take up most of this chapter. Regarding this topic, we discuss among 

others the concept of business ecosystems, value creation and capture in ecosystems and the dynamic 

capabilities OEMs should possess to be successful in terms of the new service offerings. Like the 

research (sub-)questions imply, knowledge gained on these subjects should lead to the development 

of a tool that supports decision-making at managerial level. While reviewing and outlining relevant 

theoretical concepts, research-based design principles are formulated at the end of each topic which 

are summarized in the concluding section of this chapter. 

 

3.1 Digital transformation 

Digital transformation is one of the key challenges facing businesses today. Digital transformation can 

be defined as the use of new digital technologies (e.g. mobile, analytics or embedded devices) in order 

to enable major business improvements in operations and markets such as enhancing customer 

experience, streamlining operations or creating new business models (Paavola, Hallikainen, Elbanna, 

& Holloway, 2017). As digital technology burrows deeper into organizational processes and market 

offerings, it will inevitably affect business strategies as firms re-evaluate their perceptions of 

themselves as well as their relationships with partners and customers. Digital transformation of 

enterprises requires end-to-end solutions, and cannot happen without close collaboration of partners 

(Wei, Feng, Yang, & Zhao, 2020). Embracing digital transformation requires firms to identify what 

technologies are relevant and how they will be enacted in business offerings (Saarikko, Westergren, 

& Blomquist, 2020). Moreover, new digital technologies can create opportunities for new services or 

advanced offerings to customers. As such, digitalization is not just about turning existing processes 

into digital versions but re-thinking current operations from new perspectives enabled by digital 

technology. Digitalization is the key enabling issue for providing internal efficiency in organizations, or 

for providing external opportunities such as new services or offerings to customers. 
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Hence, there are many different ways that digitalization can create value for the customer through 

new, and often more advanced, service offerings. First of all, companies increasingly create novel 

offering configurations enabled by digital technology. Secondly, focusing on understanding customer 

needs concerning digital solutions facilitates vitality of firms. Lastly, digitalization enables the creation 

of value through ecosystem orchestration or collaboration (Parida, Sjödin, & Reim, 2019).   

 

Like many industries, digitization has also led to a major evolutionary transition of the automotive 

industry, from the generation of manual manoeuvred vehicles to the ongoing development of 

connected cars and trucks (Halder et al., 2019; Paavola et al., 2017). This trend towards connectivity 

represents one of the most significant drivers for the fast transformation of the automotive industry. 

Jadaan, Zeater and Abukhalil (2017) defined a connected vehicle as the presence of devices in an 

automobile that connect devices within the vehicle together or with devices, networks and services 

outside the vehicle including other vehicles, home, office or infrastructure. Information and 

communications technologies allow interconnection, communications and collaboration between 

devices and machines without need for direct human intervention (Hosu, Kiss, Ivanciu, Varga, & 

Polgar, 2015). 

 

Connected vehicles use the network not only for their primary purpose, such as to communicate or 

transmit collected data, but also for maintenance purposes, such as software updates (Andrade et al., 

2019). The substantial increase of electronic systems and processors in vehicles is increasing the 

already remarkable amount of software code, generating thousands of software-related recalls, 

leading to frequent customer updates. Current software updating methods are inconvenient for 

customers and dealers alike, requiring a significant amount of time and expensive hardware to 

implement. With Wi-Fi technology and embedded modems entering vehicles technical control units 

(TCU’s), several OEMs have already taken an innovative approach with Over-The-Air (OTA) technology 

to expand their offering of connected services. OTA updating has shown to be a proven method in the 

telecom industry with tens of millions of phones equipped with OTA capabilities and millions of 

successful OTA updates performed each year, contributing to a reliable and efficient method of 

updating (Dakroub & Cadena, 2014).   

 

In general, the term OTA in the automotive industry implies the use of wireless mechanisms to send 

data or update packages for software updates to a vehicle. OTA mechanisms require the existing 

software and hardware of the vehicle to support the features for receiving, processing, and setting 

parameters. A typical update consists of creating the software update package, deploying the 
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software update package over the air, receiving the software update package in the automotive 

device, and finally installing the software update package. Over-the-air updates will eliminate the 

need of a physical connection to the vehicle to perform updates which will give OEMs the ability to 

push bug fixes, new features, increase quality, recall solutions and vehicle performance updates to 

vehicle fleets. This will result in improved customer satisfaction, higher sales, lower (maintenance) 

costs and higher quality products (Odat & Ganesan, 2014). According to Andrade et al. (2019) it is 

inevitable that software updates will be required to maintain the device, address security issues, and 

to keep up with technological evolution. 

 

To conclude, the progressing interconnection of automobile vehicles has profound implications for 

society and business operations. For the automotive industry this leads to a shift to a more software-

driven environment which makes it possible to offer a wide range of new services. As a result, OEMs 

should redefine their supply-chain relationships from a hardware-dominant to a software-dominant 

perspective. This change will be accompanied with the growth of digital business ecosystems around 

the connected vehicle (Pütz et al., 2019). 

 

 
 

  

Answer to sub-research question 1:  

“In the automotive industry, what are digital connected services?” 

 

Today, connected vehicles and associated services represent a new era in the automotive industry. 

For OEMs, the development of innovative and user-friendly software-driven services will generate 

new revenue streams and create new direct relationships with customers. Connectivity offers a 

wide range of possibilities, such as real-time routing optimization, predictive maintenance and 

other emerging trends such as truck platooning and autonomous driving. These services contribute 

to lowering TCO, but also provide increased safety, higher uptime and improved customer-focused 

service. Due to the great complexity and lack of competencies in new areas such as mobile 

solutions, OEMs are forced to acquire expertise outside their own environment. The result is an 

ecosystem around connectivity services in which different parties position themselves to achieve 

a common value proposition. 
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3.2 Decision-making support 

Interest in the role of services in manufacturing continues to grow. This increasing attention to 

services represents a major shift in the way OEMs operate (Kindström, Kowalkowski, & Sandberg, 

2013). To be successful, this shift requires a substantive reallocation of the attention of the decision-

makers within the company. More precisely, to succeed firms require to involve new external actors 

(or ecosystem members) to provide input to facilitate decision making, because capabilities that 

customer-centric and service-oriented companies need, differ from those of traditional product-

oriented companies (Baines et al., 2017; Morgan, Anokhin, & Wincent, 2019). 

 

Being part of an ecosystem requires constant adaptation, which adds layers of complexity to a firm’s 

decision making (Zahra & Nambisan, 2012). For example, decisions related to whether the ecosystem 

player should enter a new market space or invest in developing a new technology often have serious 

implications for its other partners and may send confusing signals to them (Zahra & Nambisan, 2012).  

The interconnected nature of decisions-makers in ecosystems makes defining a strategy an iterative 

process (Adner & Kapoor, 2010). Companies co-evolve their capabilities around new value 

propositions; they work cooperatively and competitively to support new products and satisfy 

customer needs (Adner, 2006; den Ouden, 2012; Moore, 1993). Zahra and Nambisan (2012) also argue 

that established companies should adopt a more open approach to making decisions about the 

ecosystem, which means that firms often have to share sensitive information about their innovative 

offerings (both products, services and technologies) with other ecosystem members. 

 

Existing research typically describes two primary objectives of decision-makers within firms: (1) 

maximizing the quality of decision-making and (2) minimizing (cognitive) effort to make well-founded 

decisions (Rhyn et al., 2020). According to Oh, Yang, & Lee (2012), from a new product and service 

development perspective, an effective tool to support decision-making is one that, with limited prior 

knowledge, can accurately evaluate numerous connected services and make a good selection of the 

optimal set of services. 

 

Design principles 

In facilitating decision-making regarding the selection of the optimal set of digital connected services 

to be developed in an ecosystem setting (C), decision-makers should make use of an effective decision-

support tool (I), which structures decision-making processes and fosters adoption of a holistic 

approach (M), and therefore maximizes the quality of decision-making and at the same time minimizes 

the required (cognitive) efforts to do so (O). 
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3.3 The concept of ecosystems 

Across industries, there is an ongoing transformation from separate products and services towards 

complex value propositions which are accomplished by integrating complementary products and 

services of different actors (Adner, 2006; Podoynitsyna, Song, van der Bij, & Weggeman, 2013; Talmar, 

Walrave, Podoynitsyna, Holmström, & Romme, 2018). This led to an ongoing and fundamental debate 

around the organization of activities inside and outside the boundaries of the firm (Kapoor & Lee, 

2013). Traditionally, this debate has focused mainly on the outsourcing of production activities but 

recently many scholars turned their attentions on the phenomenon of the network of actors involved 

in developing and commercializing innovations (Gomes, Facin, Salerno, & Ikenami, 2018). To address 

this process of joint value creation, several scholars proposed and developed the concept of 

innovation ecosystems (Adner, 2006; Adner & Kapoor, 2016). The concept of ecosystems has been 

extensively investigated in different literary streams such as strategy, innovation and 

entrepreneurship. Multiple researchers discussed and examined the concept of ecosystems in 

different ways with different focus. Adner (2006, 2017) and Kapoor (2010) mainly write about so-

called innovation ecosystems, whereas other well-known authors emphasize on business ecosystems 

(Han, Lowik, & De Weerd-Nederhof, 2017; Moore, 1993; Nuseibah & Wolff, 2015; Wieringa, 

Engelsman, Gordijn, & Ionita, 2019). Another type of ecosystem is referred to as digital ecosystems 

(Senyo, Liu, & Effah, 2019; Weill & Woerner, 2015). Still, regardless the focus, there are a number of 

similar concepts that are cited by all researchers when describing an ecosystem such as 

interconnectedness, interdependence, co-creation and co-evolution. 

 

The terminology of business ecosystems was initially used by Moore (1993). Moore (1993) suggested 

that a company be viewed not as a member of a singly industry but as part of a business ecosystem 

that crosses a variety of industries where firms co-evolve capabilities around a new innovation by 

working cooperatively and competitively to support new products and satisfy customer needs. A 

business ecosystem consists of all of the individuals, organizations, governmental entities, regulations 

with whom a business interacts, including customers, competitors, media, etc (Moore, 1993). 

 

Iansiti and Levien (2002; 2004a; 2004b) and Adner (2012, 2016) developed the concept of ecosystems 

even further by defining ecosystems as complex networks of interconnected and interdependent 

organizations, organized around a focal firm, incorporating both direct and indirect partners, and 

focusing on joint development of a new focal value proposition through innovation. In addition, 

Jacobides, Cennamo and Gawer (2018) argue that an ecosystem is defined by a set of actors with 

varying degrees of multilateral, nongeneric complementarities that are not fully hierarchically 
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controlled. As such, ecosystems distinctly differ from the traditional supply chain approach. Moreover, 

an ecosystem is a business constellation where the multilateral relationships that underlie a value 

proposition are not decomposable into multiple bilateral relationships (Adner, 2006). Hence, the shift 

towards the ecosystem’s perspective is required as a firm’s capability to innovate depends on the 

innovativeness of partners to complement the focal innovation, to ultimately create value (Adner & 

Kapoor, 2010). Consequently, ecosystems emphasize mutual relationships and (inter)connectedness 

of actors as well as a degree of interdependence to be successful.  

 

An ecosystem is characterized by a system-level goal in the form of a coherent customer-oriented 

solution (Talmar et al., 2018). The intended value arising from this customer-oriented solution is 

referred to as the ecosystem’s value proposition (EVP), which represents an overarching offering by 

the supply-side agents in the ecosystem, corresponding to a need and/or desire of the end user 

(Talmar et al., 2018).  Within ecosystems, it is a necessity to create value in order to attract and retain 

participants in addition to providing growth potential for the ecosystem (Iansiti and Levien, 2004). An 

EVP determines the ecosystems boundaries necessary to achieve the intended EVP. It is therefore 

likely that any change in the EVP will lead to changes with regard the ecosystem elements and its 

configuration, and vice versa. 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), 

members of an ecosystem should focus on defining a unique customer-centric overarching value 

proposition (I), as it increases members’ motivation to participate and enhances the attraction of new 

members (M), which enhances joint value creation and business growth and success eventually (O). 

 

When creating a successful ecosystem to enable the development of digital connected services  (C), a 

focal firm must create a technological roadmap to guide the firm’s innovation strategy (I), as it 

supports the firm in formulating the ecosystem value proposition (M), which to acquire a better 

understanding of the value to be created and captured (O).  

 

When creating a successful ecosystem to enable the development of digital connected services (C), 

customers and user needs as well as other ecosystem partners should be involved in the development 

of the ecosystem value proposition (I), which creates awareness of the value to be created and 

captured (M), and therefore increasing goal alignment between ecosystem partners (O). 
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Adner (2017) introduced a specific view of the ecosystem construct that hinges on the structure of 

the interdependent activities that underlie a value proposition. A distinction is made between the 

“ecosystem-as-structure” which views ecosystems as configurations of activity defined by a value 

proposition (activity-centric) and “ecosystem-as-affiliation” which sees ecosystems as communities of 

associated actors defined by their network and platform affiliations (actor-centric). The ecosystem-

as-structure view offers a complementary approach to considering interdependent value creation. 

This approach starts with a value proposition and seeks to identify the set of actors that need to 

interact in order for the proposition to materialize (Adner, 2006, 2017; Adner & Kapoor, 2010, 2016). 

The ecosystem-as-affiliation view sees ecosystems as communities of associated actors defined by 

their networks and platform affiliations. The context of this study refers to developing innovative 

services with a specific value proposition for which the strategy, both required resources and activities 

still have to be determined. For this reason and study respectively, the ecosystem-as-structure view 

is most appropriate here.  

  

Based on the ecosystem-as-structure perspective, Adner (2006) clearly defines an ecosystem as the 

alignment structure (1) of the multilateral (2) set of partners (3) that need to interact in order for a 

focal value proposition to materialize (4). This definition can be further explained by elaborating on 

each of the four components as indicated above. The alignment structure refers to the extent to which 

there is mutual agreement among the members of an ecosystems regarding their defined positions 

and activity flows. Different actors may have different end states and end goals in mind. A successful 

ecosystem is one in which all actors are satisfied with their positions. Secondly, Adner (2006) states 

that an ecosystem is inherently multilateral, for the ecosystem construct to matter, it must be the 

case that there is a critical interaction across the parties involved. With set of partners Adner (2006) 

refers to a certain degree of joint value creation effort as a general goal of the participating actors in 

the system. More specifically, their participation should depend on the value proposition, regardless 

of whether or not they have direct links to the focal firm. Lastly, this definition places the value 

proposition as the foundation of the ecosystem which concerns about appropriate activities required 

for this value proposition to instantiate.  

 

Building the ecosystem-as-structure view, Adner (2017) defined four basic elements for how value is 

expected to be created in an ecosystem underlying a value proposition. These elements collectively 

characterize the configuration of activities and actors for a value proposition to materialize. The first 

element is about activities which specify the discrete actions to be undertaken in order for the value 

proposition to materialize. Secondly, the entities that undertake these activities are characterized as 
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the actors in the ecosystem. A single actor may undertake multiple activities; conversely, multiple 

actors may undertake a single activity. The third element is positions, which specify where in the flow 

of activities across the system actors are located and characterize who hands off to whom. And finally, 

links, which specify transfers across positions, which may or may not include the focal actor. 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), the 

ecosystem-as-structure view - that begins with a value proposition, considers the activities required 

for its materialization and ends with actors that need to be aligned - should be adopted (I), which 

enhances members’ satisfaction and mutual agreement with their positions (M), and therefore avoids 

having a set of ecosystem partners taking different end states and goals in mind (O). 

 

When creating a successful ecosystem to enable the development of digital connected services (C), the 

four basic elements - activities, actors, positions and links – representing the configuration of activities 

and actors should be mapped (I), which enables the creation of realistic expectations of how value is 

going to be created (M), and therefore fosters mutual benefits between members and enables to 

allocate resource efficiently (O).  

 

Ecosystems are rarely homogenous and there are members perform distinct and unequal roles 

(Anggraeni, Hartigh, & Zegveld, 2007; Iansiti & Levien, 2004). The starting point in understanding the 

ecosystem would be to conceive of it as a network of various roles enacted by actors (Adner, 2006). A 

ecosystem role can be defined as characteristic behaviours enacted by actors (Dedehayir, Mäkinen, & 

Roland Ortt, 2018). To enable all members to invest towards a shared future in which they can all 

benefit together, in ecosystems there is need for a leadership role (den Ouden, 2012). Iansiti and 

Levien (2004) defined three roles: keystones, dominators and niche players. 

 

The most significant member of an ecosystem is labelled the 'keystone' (Iansiti & Levien, 2004) also 

referred to as platform leader (Cusumano & Gawer, 2002) or ecosystem leader (Moore, 1993). Actors 

playing this role regulate the overall function of an ecosystems and as a consequence its actions 

influence the success of all other members, including its own. Even though keystones exert substantial 

power within a given ecosystem and command a greater share of the overall profits (Moore, 1993), 

they represent only a small population of organizations of that ecosystem Iansiti and Levien (2004). 

Adner (2016) argues that the keystone or ecosystem leader shapes the ecosystem by designing the 

alignment structure and by setting governance rules and timing. Hence, keystones are the central 
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players positioned at the core of the ecosystem that consolidate a network of actors around a value 

proposition while facilitating collaboration in the ecosystem. The objective of keystones is to provide 

stable and predictable operation within the ecosystem. 

 

Dominators control a large part of the ecosystem and take most of the value created for themselves 

while leaving little for other partners in the ecosystem. More specifically, dominators are the 

underperformers who intend to maximize their profits by minimal effort from their side. They pursue 

overall coverage of the ecosystem while expelling or defeating other actors (Nuseibah & Wolff, 2015). 

 

Niche players are the one that develop specialized capabilities that differentiate them from other 

firms in the ecosystem (Iansiti & Levien, 2004). Niche players play a very critical role in creating value 

to the ecosystem. They are not necessarily small in size or scope; in fact, they are focused players, 

contributing rapid innovation in their area of specialty to the overall ecosystem and its collective value 

proposition. By collaborating amongst themselves, niche players present a healthy and strong 

contribution to a larger value proposition. Therefore, niche players are often characterized as the 

complementors (i.e. complementary partners) in the ecosystem as they help the keystones to increase 

the value of their offerings. Complementors are actors who either deliver, develop or add components 

that make the ecosystem distinctive (Adner & Kapoor, 2010) and follow the rules set by the ecosystem 

leader or keystone (Adner, 2017). 

 

Hence, leadership should be of a focal firm’s concern. On the one hand, it has proved to be helpful if 

a visionary leader can inspire the other members to productively collaborate to create value (den 

Ouden, 2012). On the other hand, there is the risk of a leader taking up a dominator style (Iansiti & 

Levien, 2004). In other words, even the success of the ecosystem leader is dependent on other 

members in the ecosystem. 

 

When creating a successful ecosystem to enable the development of digital connected services (C), by 

designing a decent alignment structure while setting governance rules and determination of timing, 

the focal firm or ecosystem leader should facilitate collaboration (I), as it creates realistic expectations 

for all ecosystem members (M), which regulates the overall functioning of the ecosystem and provide 

stable and predictable operations within the ecosystem (O).  
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When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should develop a holistic ecosystem strategy by looking beyond their own 

boundaries (I), which enables the creation of incentives to maintain the health of their ecosystem 

rather dan attempting to dominate and own all the assets within it (M), fostering all members to invest 

towards a shared future in which they can all benefit together (O). 

 
3.4 Ecosystem Strategy  

The way in which a focal firm approaches the alignment of partners and secures its role in a 

competitive ecosystem is called an ecosystem strategy (Adner, 2017). Extending Adner (2017), Hannah 

and Eisenhardt (2018) define ecosystem strategy as the firm’s choice of (a) how many and which 

components to enter, (b) with which complementors to align, and (c) how to balance cooperation and 

competition. Competition and cooperation are fundamental to strategy, and often closely 

intertwined. However, Successful ecosystems require firms to balance cooperation to create value 

and competition to capture value. On the one hand, if firms cooperate too much, they may not capture 

enough value to survive. On the other hand, if firms compete too much, the ecosystem may fail to 

form (Hannah & Eisenhardt, 2018). Moreover, the ecosystem requires a balance between value-co-

creation and value-capture objectives to be able to innovate and survive (Letaifa, 2014).  

 

To balance cooperation and competition, Hannah and Eisenhardt (2018) introduce three strategies, 

which are a bottleneck strategy, component strategy, and system strategy. Within bottleneck 

strategies, firm enter bottleneck components as they emerge, innovate within them, and orchestrate 

complementors for the remaining components. In general, bottleneck strategies are considered as a 

constraining component to value creation. A bottleneck strategy suggests collaborating when 

bottlenecks emerge and to innovate with them while being coordinated by complementors. A 

component strategy focusses on providing a single component and embrace collaboration to 

complement its capabilities. The component strategy is most effective when firm has a well-

coordinated ecosystem. Lastly, if a firm holds many complementarities, they are likely to employ a 

system strategy. A system strategy is most effective when component innovation is relatively low and 

the degree of industry growth is easy to predict (Hannah & Eisenhardt, 2018). However, pursuing a 

system strategy is resource intensive and hard to establish in mature phases of the ecosystem. On the 

other hand, the system strategy is particularly favourable in the early phase of the ecosystem due to 

high investments. 
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According to Adner (2006) timing is also of strategic importance. Creating an ecosystem strategy that 

explicitly accounts for the delays and challenges that are inherent in collaborative networks is the key 

to success (Adner, 2006). Adner (2006) defined seven steps by which a firm in an ecosystem context 

can reveal where delays in getting the innovation to market might interfere with a firm’s success. Also, 

mapping the ecosystem is the best way to determine whether you have set realistic performance 

expectations for your innovation strategy (Adner, 2006). 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), a 

bottleneck strategy in which firms enter bottleneck components as they emerge; innovate with them; 

and orchestrate complementors for the remaining components should be followed (I), which enables 

ecosystem partners to balance between cooperation and competition (M), which increases the 

ecosystem’s emergence and chance of survival (O). 

 

3.5 Ecosystem value 

 Value creation is essential for strategic success (Tantalo & Priem, 2016). A firm’s ability to create value 

from a new technology (partly) depends on the accompanying changes by complementors in the 

ecosystem who may need to undertake new investments and adapt their activities in order for the 

new technology to be successfully commercialized (Adner and Kapoor, 2010). In other words, value 

creation in an ecosystem is enabled by the presence of complementarities and interdependencies 

between actors, whose offers contribute to the value proposition of the focal firm or ecosystem leader 

(Kapoor, 2018). 

 

Interdependencies represent a structural relationship between actors in terms of how their offers are 

connected for the value to be created. At the most basic level, an actor is connected with the focal 

firm if an actor’s offering affects the focal firm’s value proposition because of function-level 

interactions (e.g. trailer and truck). In addition, actors can also be connected on transaction-level such 

that an output (i.e., customer data) of one actor is an input to another actor. While a transaction-level 

connection is not a necessary condition for the two actors to be structurally interdependent in an 

ecosystem, the way the transactions are organized in an ecosystem impact the roles played by the 

different actors in the ecosystem. 

 

Kapoor (2018) argues that the simultaneous presence of complementarities and interdependence 

between actors is considered as the starting point for the emergence of ecosystems. 
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Complementarities between actors stem from the fact that the functions of their offerings help to 

create or enhance the user value proposition. Interdependencies between ecosystem actors stem 

from the fact that their offerings are connected within a system-level architecture. While 

complementarities represent an economic relationship between offerings in terms of the potential 

for value creation, interdependencies represent a structural relationship between offerings in terms 

of how they are connected for the value to be created and how a change in one offering may affect 

the contribution of other offerings towards value creation (Kapoor, 2018). 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C),the 

ecosystem’s structure must be aligned with the strategy (I), as it supports the selection of critical 

components; the alignment of complementors; balancing between cooperation and competition (M), 

and therefore, increasing the abilities for the focal firm to both create and capture value (O). 

 
3.6 Ecosystem structures 

Business ecosystem structures enable firms to exchange knowledge, take decisions and compete in a 

sustainable way, depending on their position within the system and their ability to influence the 

ecosystem structures (Wulf & Butel, 2017). As in the previous sections, it is broadly agreed that 

ecosystems require providers of complementary innovations, products, or services, who might belong 

to different industries and need not be bound by contractual arrangements, but have significant 

interdependence, nonetheless (Jacobides et al., 2018). As product and service development have 

become increasingly disintegrated both vertically and horizontally, the necessity for creating interfirm 

relations has been clarified (Iansiti & Levien, 2004). Because of this, ecosystems do not fit into the 

classical firm-supplier relationship or a firm’s strategic networks, neither are they integrated 

hierarchies. A new multilevel and multi-actor perspective on value, value creation and value capture 

distinguish ecosystems from traditional value chains (Letaifa, 2014).  

 

According to Jacobides et al. (2018), an important characteristic of ecosystems is that they help 

coordinate interrelated organizations that have significant autonomy, which is enabled by a modular 

architecture (Baldwin & Clark, 2000). Subsequently, technological modularity allows interdependent 

components of a system to be produced by different producers, with limited coordination required. 

Hence, modularity clearly plays a major role in the functioning of ecosystems. However, although  a 

certain degree of modularity support faster emergence of markets, there must also be a need for 

coordination that cannot be fulfilled by markets, but which requires the power and dominant 
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behaviour of a central actor, or keystone, since different kinds of complementarities exist (Jacobides 

et al., 2018). 

 

Despite the fact that overarching structure or architecture of an ecosystem can be determined by an 

ecosystem leader, organisations have a high degree of autonomy in how they design, price, and 

operate their respective modules, as long as they interconnect with others in agreed and predefined 

ways. While new coordination issues always arise, ecosystems provide processes and rules on how to 

resolve them and encourage alignment through, for example, predefined rules and standards. The 

presence of modularity is also the condition that allows a focal firm to sacrifice at least some degree 

of explicit coordination. Thus, creates the conditions for an ecosystem to emerge. Jacobides et al. 

(2018) state that modularity allows for coordination of independent yet interdependent firms through 

ecosystems. In other words, it seems that ecosystems may be a solution to the problem of 

coordination between companies across varies industries, ranging from telecommunications and to 

mobility. 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), the 

ecosystem leader must ensure that system remains modular (I), as it allows interdependent 

components of the ecosystem to be produced or delivered by different partners (M), which significantly 

reduces the need for coordination which facilitates the emergence of the ecosystem (O). 

 

Many innovations rely on the availability of complements to unlock their full value (Kapoor 2010). 

However, in ecosystem literature, different kinds of complements exist. Unique complements are 

those complements which maximize the value of the system, or which are required for a system to 

function. Super modular complements are those complements for which an increase in their quantity 

leads to an increase in the value of the system. These two types of complements determine the 

superior value that can be realized, as the joined consumption of unique and super modular 

complements creates more value than when they are consumed in isolation.  

 

Jacobides et al. (2018) emphasize that ecosystems are groups of firms that must deal with either 

unique or super modular complementarities that are non-generic. Non-generic complementarities 

require the creation of a specific structure of relationships to create value. For instance, trucks and 

the operational software packages can hardly be developed without a certain degree of coordination. 

Moreover, these elements cannot be consumed individually. For both elements to be successful, it is 
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of significant importance that they produced through mutual coordination between the different 

producers. The strength of ecosystems, and their distinctive feature, is that they provide a structure 

within which complementarities in production and/or consumption can be contained and coordinated 

without the need for vertical integration. From this perspective, ecosystems allow for some degree of 

coordination without requiring hierarchical governance precisely because of the ability to use some 

standards or base requirements that allow complementors to make their own decisions (in terms of 

design, prices, etc.), while still allowing for a complex interdependent product or service to be 

produced. 

 

Because of the complementarities, participating in an ecosystem involves some investment that is not 

fully fungible which means that the investment or assets in place, cannot be easily redeployed 

elsewhere without costs. These costs can arise in multiple ways. According to Kapoor & Agarwal (2017) 

they derive from product/service offering configuration adjustments which require new investments. 

Clausen, Kretschmer and Mayrhofer (2013) state that these costs can derive from adjustments to the 

membership and transaction rules of other ecosystems or coordination with activities of other 

members. 

 
Figure 8 - Ecosystem-based Value System (retrieved from Jacobides et al., 2018) 
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The nature of interdependence between firms and their suppliers is distinct from that of firms and 

their complementors as can be derived from Figure 8 above. The former is characterized by a supply-

side sequential interdependence with the firm having the decision rights with respect to the 

integration of upstream input into the focal offer whereas the latter is characterized by a demand-

side pooled interdependence with the downstream actor (or user) having the decision rights with 

respect to the integration of the complements with the focal offer. This difference has important 

theoretical implications for firms in at least three fundamental ways (Kapoor, 2018). First of all, the 

creation of a governance structure to provide effective coordination between a company and the 

supplier against a multilateral alignment structure that allows for joint value creation and reduces 

conflicts over value capture over time. Second, differences in complementarities can have a significant 

impact on the challenges that firms may face in terms of creating an alignment structure and in 

ensuring that the focal offer's value proposition is materialized. Finally, managing complementors may 

present an important organization design challenge in terms of the interfaces and the processes that 

firms may use to effectively manage their interdependence over time. 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should aim for specific complements that require investments that could be easily 

redeployed elsewhere without costs (highly fungible) (I), which reduces members reluctance to 

participate (M),  and therefore, fosters joint value creation reduces conflicts over value capture over 

time (O). 

 

3.7 Ecosystem risk 

As mentioned above in Adner’s (2006) ecosystem-as-structure view, the starting point is the value 

proposition. This implies that the value proposition is known ex ante, knowing what value is created 

and for who. However, Dattee et. al (2018) argue that ecosystem value propositions are not always 

know from the start, especially when uncertainty is high. In such cases, ecosystem creation becomes 

a process of collective discovery orchestrated by the focal firm, which tries to delay its resource 

commitments for as long as possible to prevent betting on the wrong horse. However, to be able to 

create ecosystems in this way, the focal firm should be aware of all the underlying risks and be exposed 

to realistic expectations. 

 

Interdependencies are highly relevant in ecosystems and their management is a strategic 

consideration (Adner, 2017). The success of an innovating firm often depends on the efforts of other 
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innovators in its environment and therefore has important strategic implications (Adner, 2006; Adner 

& Kapoor, 2010); where resource and time allocations and holistic risk assessment are key (Adner, 

2006). Hence, the success of a company’s growth strategy hinges on how well you assess your 

ecosystem’s risks. Adner (2006) defines three fundamental types of risk: execution risks, co-innovation 

risks and adoption-chain risks. Neglecting these risks can have a costly failure as a result; a holistic and 

systematic risk assessment should establish more realistic expectations, and, in turn, should arrive at 

a more robust innovation strategy (Adner, 2006). 

 

Execution risk is an internal risk or execution risk for the innovation’s success. This risk assesses the 

feasibility of the offering itself, the likely benefit to customers, the relevant competition, the 

appropriateness of the supply chain, and the quality of the project (Adner, 2006). Co-innovation risk 

relates to the challenge partners face in developing the ability to undertake new activities that 

underlie their planned contributions. It concerns assessing the risk of components (i.e. downstream 

innovations) since the success of the innovation highly depends on the success of downstream 

components. Adoption chain risk relates to partners’ willingness to undertake the required activities 

and raise questions of priorities and incentives for participation. Furthermore, this risk addresses the 

adoption within the ecosystem, where the location of the focal firm determines the number of 

intermediaries. It is key to identify the estimated delays caused by the adoption cycles of 

intermediaries, this will determine how long it will take before the innovation can be adopted by end-

users (Adner, 2006). 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), 

risks must be assessed holistically over the whole ecosystem by analysing at least three fundamental 

types of risk: execution risks, co-innovation risks and adoption-chain risks (I), which identifies the 

feasibility, the ability of members to contribute what we expect and the partners’ willingness to 

undertake the required activities (M), and therefore, establishes more realistic expectations, and, in 

turn, should arrive at a more robust innovation strategy (O). 

 

3.8 Dynamic capabilities 

The transformation whereby many firms are moving their business to services is accompanied by a 

substantial shift from the development of internal capabilities toward service-oriented relational 

capabilities that focus on the understanding of, and relationships with, actors in their ecosystem. 

Hence, the success of service innovations is intertwined with firms’ capabilities to coordinate, 
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orchestrate, and collaborate with a set of external actors (Lütjen, Schultz, Tietze, & Urmetzer, 

2019). Service innovations require firms' customers and other actors in the ecosystem to be more 

deeply involved, which requires firms to be able to orchestrate the ecosystem positioned around the 

service innovation. Furthermore, Lütjen et al. (2019) argue that external relationships with various 

directly and indirectly linked ecosystem stakeholders play a central role in successfully developing and 

delivering service innovations. 

 

A firm’s capability to build relationships with its entire business ecosystem becomes critical for service 

innovation. However, previous studies have barely considered the capabilities needed to cope with a 

diverse set of ecosystem actors, which are not always directly connected to the focal firm through 

value-adding relationships (e.g., government, regulatory institutions, local communities). The ability 

to achieve new forms of competitive advantage are known as ‘dynamic capabilities’ (Teece et al., 

1997). ‘Capabilities’ refer to the strategic management of the skills, resources and competences of a 

firm, whereas ‘dynamic’ entails the ability to renew these capabilities (Teece et al., 1997). Dynamic 

capabilities also encompass the firm's ability to leverage external networks and ecosystems to adapt 

to a changing business environment (Lütjen et al., 2019; Teece, Pisano, & Shuen, 1997). 

 

Also, existing research clearly shows that the shift from a traditional supply chain setting (firm-centric) 

to an ecosystem approach (network-centric) can be difficult and challenging. More specifically, direct 

competitors rarely behave as partners or complementors, especially when there is no ecosystem 

leader and coordinator to leverage required dynamic capabilities for the ecosystem. Letaifa (2014) 

defined three capabilities that would allow for ecosystemic value co-creation, namely: (1) embracing 

an ecosystemic mindset, (2) adopting ecosystem management and (3) building a sustainable social 

community. 

 

Design principles 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should be able to embrace an ecosystemic mindset, adopt ecosystem management 

and build a sustainable (social) community (I), as it encourages direct competitors to collaborate and 

behave as partners or complementors (M), and therefore, enhances value co-creation between 

ecosystem partners (O). 
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3.9 Research-based design principles 

In this concluding section of this chapter, based on the findings from the previous sections, the 

research-based design principles are summarised in Table 6 below.  These research-based design 

principles are based on the CIMO logic as described in detail in section 2.2.1. - CIMO-logic  of this 

report. 

Table 6 - List of theory-based design principles 

# Theory-based design principle 

DP 1 

In facilitating decision-making regarding the selection of the optimal set of digital connected services 

to be developed in an ecosystem setting (C), decision-makers should make use of an effective decision-

support tool (I), which structures decision-making processes and fosters adoption of a holistic 

approach (M), and therefore maximizes the quality of decision-making and at the same time 

minimizes the required (cognitive) efforts to do so (O). 

DP 2 

When creating a successful ecosystem to enable the development of digital connected services (C), 

members of an ecosystem should focus on defining a unique customer-centric overarching value 

proposition (I), as it increases members’ motivation to participate and enhances the attraction of new 

members (M), which enhances joint value creation and business growth and success eventually (O). 

DP 3 

When creating a successful ecosystem to enable the development of digital connected services  (C), a 

focal firm must create a technological roadmap to guide the firm’s innovation strategy (I), as it 

supports the firm in formulating the ecosystem value proposition (M), which to acquire a better 

understanding of the value to be created and captured (O).  

DP 4 

When creating a successful ecosystem to enable the development of digital connected services (C), 

customers and user needs as well as other ecosystem partners should be involved in the development 

of the ecosystem value proposition (I), which creates awareness of the value to be created and 

captured (M), and therefore increasing goal alignment between ecosystem partners (O). 

DP 5 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the ecosystem-as-structure view - that begins with a value proposition, considers the activities 

required for its materialization and ends with actors that need to be aligned - should be adopted (I), 

which enhances members’ satisfaction and mutual agreement with their positions (M), and therefore 

avoids having a set of ecosystem partners taking different end states and goals in mind (O). 

DP 6 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the four basic elements - activities, actors, positions and links – representing the configuration of 

activities and actors should be mapped (I), which enables the creation of realistic expectations of how 

value is going to be created (M), and therefore fosters mutual benefits between members and enables 

to allocate resource efficiently (O). 

DP 7 
When creating a successful ecosystem to enable the development of digital connected services (C), by 

designing a decent alignment structure while setting governance rules and determination of timing, 
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the focal firm or ecosystem leader should facilitate collaboration (I), as it creates realistic expectations 

for all ecosystem members (M), which regulates the overall functioning of the ecosystem and provide 

stable and predictable operations within the ecosystem (O). 

DP 8 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should develop a holistic ecosystem strategy by looking beyond their own 

boundaries (I), which enables the creation of incentives to maintain the health of their ecosystem 

rather dan attempting to dominate and own all the assets within it (M), fostering all members to 

invest towards a shared future in which they can all benefit together (O). 

DP 9 

When creating a successful ecosystem to enable the development of digital connected services (C), a 

bottleneck strategy in which firms enter bottleneck components as they emerge; innovate with them; 

and orchestrate complementors for the remaining components should be followed (I), which enables 

ecosystem partners to balance between cooperation and competition (M), which increases the 

ecosystem’s emergence and chance of survival (O). 

DP 10 

When creating a successful ecosystem to enable the development of digital connected services (C),the 

ecosystem’s structure must be aligned with the strategy (I), as it supports the selection of critical 

components; the alignment of complementors; balancing between cooperation and competition (M), 

and therefore, increasing the abilities for the focal firm to both create and capture value (O). 

DP 11 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the ecosystem leader must ensure that system remains modular (I), as it allows interdependent 

components of the ecosystem to be produced or delivered by different partners (M), which 

significantly reduces the need for coordination which facilitates the emergence of the ecosystem (O). 

DP 12 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should aim for specific complements that require investments that could be easily 

redeployed elsewhere without costs (highly fungible) (I), which reduces members reluctance to 

participate (M), and therefore, fosters joint value creation reduces conflicts over value capture over 

time (O). 

DP 13 

When creating a successful ecosystem to enable the development of digital connected services (C), 

risks must be assessed holistically over the whole ecosystem by analysing at least three fundamental 

types of risk: execution risks, co-innovation risks and adoption-chain risks (I), which identifies the 

feasibility, the ability of members to contribute what we expect and the partners’ willingness to 

undertake the required activities (M), and therefore, establishes more realistic expectations, and, in 

turn, should arrive at a more robust innovation strategy (O). 

DP 14 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should be able to embrace an ecosystemic mindset, adopt ecosystem management 

and build a sustainable (social) community (I), as it encourages direct competitors to collaborate and 

behave as partners or complementors (M), and therefore, enhances value co-creation between 

ecosystem partners (O). 
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4 Empirical findings 

This chapter portrays the findings of empirical research methods in a descriptive manner. By 

describing the process of obtaining results step-by-step, the different perspectives that were 

addressed could be systematically discovered. By coding these results and related data a visual 

overview of constructs, also known as coding scheme, was formed. In the third section of this chapter 

the results were linked to the theoretical findings, after which possible gaps were discovered. 

 

4.1 Initial expert interviews 

By conducting a total of 14 initial expert interviews, knowledge about the international truck market, 

the impact of digitalization on the industry and connected services was acquired. In addition, valuable 

insights were gained from the ins and outs of the firm’s business operations, which contributed to 

both the collection of data by means of focus groups and useful generic background information. With 

regard to connected services, and remote software updates in particular, both business cases and 

technical details were shared which contributed to form a solid knowledge base about the main topics. 

Conversations gradually became more detailed, as expertise on the subject continued to increase. 

Remarkably, during all of the interviews, participants emphasized on the internal focus of the 

organisation that used to develop products and services based on technical drivers mainly rather than 

responding directly to customer needs. According to the participants, the OEM’s internal-oriented 

view and not having a proactive attitude would lead to loss of market share in the coming years. A 

passive, hardware-driven, attitude in an increasingly dynamic market with ever shorter development 

cycles of digital connected services was considered to be a major pitfall. Combining the understanding 

of the OEM’s current organizational mindset with knowledge acquired about the industry and the 

need to offer connected services in order to maintain their position in the market, has led to the 

determination of the objectives and associated research questions of this study. 

 

4.2 Focus groups 

The main goal of the focus groups was to map out the business ecosystem to materialize the value 

proposition of digital connected services offered by OEMs. In the course of the latter, it was 

determined which elements of ecosystems affect decision-making of managers within the focal firm 

associated with the development and commercialisation of digital connected services. 

  

During the first two rounds (an overview of the different rounds of focus groups is depicted in Figure 

7, particular focus was placed on the ecosystem for remote software updates, which, according to the 
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outcomes of initial expert interviews, proved to be one of the first connected services on the roadmap 

of OEMs. In round 3, consisting of 2 focus groups, the results of rounds 1 and 2 were presented to six 

managers who were closely involved in the development of connected services. Furthermore, an 

exploratory approach was taken to highlight the ecosystem for future services based of the findings 

of round 1 and 2. More specifically, it was examined in what way the ecosystem for remote software 

updates should be modified in order to evolve to an ecosystem suitable for developing and 

commercializing future connected services. In particular, the concepts that influence decision-making 

in the creation of this ecosystem were highlighted. 

 

4.2.1 Findings of round 1 & 2 

First of all, the value proposition of remote software updates was determined. Additionally, the 

ecosystem needed to materialise this value proposition was mapped out extensively. The ecosystem 

focused on external rather than internal stakeholders (departments within the OEM). The latter is 

worth mentioning since outcomes of initial expert interviews stated that the OEM is mainly internally 

oriented. Decisions made by managers regarding connected service development used to consider 

technical aspects of a service to be developed solely. However, consequences for the ecosystem and 

its members as a whole are considered to be at least as important. The stages guiding the mapping of 

the ecosystems during rounds 1 & 2 are presented in Figure 9. 

 

To formulate the valuation proposition in a targeted manner, customers and users of the offering in 

questions were appointed. Different views were brought to light as several opinions were highlighted 

on the possible value of the service for different end-customers and users. On the one hand, 

participants state that purely looking at value, added value is mainly on the side of the fleet-owner, 

who can financially benefit from it. On the other hand, added value for customers was confirmed, but 

participants state that the main driver of being able to update software remotely are located at the 

side of OEMs since software errors that occur during the warranty period result in high organizational 

costs. As this can be done over-the-air, warranty costs can be reduced enormously. In addition, others 

argue that remote software updates are particularly beneficial for the customer, but they would not 

be willing to pay for it as it is assumed that premium trucks will be equipped with faultless and 

adequate software. Such contradictions show the importance of developing an unambiguous value 

proposition that must be carefully communicated within the focal firm as well as to all partners 

required for its realization. 
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Figure 9 - Focus group ecosystem mapping protocol 

End-customers were clearly not involved in the development of remote software updates, whereas 

all value propositions including those of connected services should be validated to meet specific 

customer needs. Remote software updates and other future connected services as well, require 

collaboration between several departments within large OEMs where silo formation can take place. 

In such situations, different visions emerge within a company, leading to inconsistent communication 

with external parties involved. By formulating and communicating a clear vision and value proposition, 

there will be better goal alignment between actors, resulting in higher firm performance. 

 
The next step in the protocol focused on defining the resources, actors and stakeholders needed to 

realise the value proposition. Subsequently, a visualisation of the ecosystem divided into four layers 

inspired by the Value Flow Model from den Ouden (2012) was created. This visualisation enabled 

participants to determine the relationships between the various actors and facilitated the 

determination of their positions and roles in the ecosystem. By identifying value exchanges between 

all actors in the ecosystem, both value captured and value delivered were determined. By doing so, at 

the same time, underlying motivations and decision-making was revealed. In addition, based on the 

latter, each actor’s contributions to the ecosystem and realisation of the value proposition as well as 

the extent of replaceability was investigated. 

 

The core layer of the ecosystem comprises of the (1) Core Value Proposition and contains the end-

customers as well as those actors that exchange value directly with the end-customers and users. 

During the focus groups, the fleet manager was characterised as the most important end-customer 

and ultimately responsible for the truck's operations. In addition, the vehicle operator (driver) and the 

owner and financial manager of the fleet (fleet-owner), are also in the Core Value Proposition layer. 

At the heart of the ecosystem is the OEM, as the initiator of the new service. The second layer consists 

of the (2) Complementary Offerings that generally contribute to the success of the value proposition. 

The actors in this layer have direct contact with the end-customers or users and can address additional 

target groups. These actors do not belong to the core since the value proposition can still succeed 

without them. This layer contains the dealer network consisting of a service dealer and sales dealer. 

The third layer called the (3) Supplying and Enabling Network consists of actors who deliver the 

necessary components to materialise the value proposition. In the ecosystem in question, these are 
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the suppliers of the assets that enable connectivity (hardware supplier) and the supplier that provides 

the systems for the execution of remote software updates (OTA service supplier) as well as the 

telecom provider. The fourth layer includes actors that affect or are affected by the value proposition 

but are not involved directly. In this case, the layer (4) Other Stakeholders only consists of 

governmental institutions that prescribe legislation for, for example, direct communication between 

the OEM and a vehicle without intervention of the fleet-owner, or safety regulations. A visual 

representation of the ecosystem is presented in Figure 10 below. 

 

4.2.2 Findings of round 3 

In the third round, consisting of two focus groups, the above findings were tested with participants 

holding management positions. Validation of customer needs while developing value propositions for 

any kind of connected services turned out to be important. Besides, it was emphasized once more 

that the ecosystem of remote software updates can serve the near future by building a foundation 

that can carry other future connected services. Due to the increasing degree of digitalisation, 

connectivity and software-driven services, passive attitudes and docile mindsets within the OEM need 

to change. In the current landscape, development cycles are much shorter, and according to multiple 

participants the OEM is not ready yet for this digital transformation of the industry. Interviewees state 

that the OEM must prevent that by the time they launch a connected service on the market, it will not 

already be seen as a commodity for which people are no longer willing to pay. 

 

In addition to service-related feedback on the ecosystem, the importance of (co-)value creation with 

the help of external parties was stressed because available expertise within the organization was not 

sufficient to innovate without others. Moreover, development of for example telecommunication 

devices deviates too much from OEMs’ core business. Its consequences for other stakeholders, such 

as dealers, were also discussed. The dealer network will continue to play a crucial role for every 

connected service, in every ecosystem. Since one of those principles that are deeply rooted in OEMs’ 

strategies is that dealers are in direct contact with the end customers, not OEMs. However, the aim 

of connected services is among other things to facilitate processes between the dealer and the 

customer. Both the dealer’s role and revenue model are also influenced by increasing digitalization. 

Working together with progressive dealers will lead to growth and positive business development for 

both parties. There is therefore a high degree of dependence on the dealer network and looking to 

the future, co-evolution plays a major role here. 
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Hence, there are several parties who are influenced positively or negatively by this connected service. 

In order to keep all actors on board and make the right decisions, it is important to find out in what 

way actors that play a role in the ecosystem are influenced by the new service. Because the OEM used 

to be very technically oriented, not enough attention was paid to external processes that are affected 

by new service offerings. Managers of OEMs want to better understand the value of certain services 

in the market and what processes of external parties are affected when developing and 

commercializing connected services. 

 

Knowledge and information sharing with external parties was considered to be a process that should 

be controlled by a central unit within the organization. More precisely, the OTA service supplier 

claimed to offer an “off-the-shelf” solution, while some joint development involving knowledge 

transfers between both parties was still required. Although intellectual properties were secured by 

making contractual agreements, as suppliers often engage in competition, managers were reluctant 

to share sensitive information. However, the OEM also benefits from the knowledge the supplier gains 

from the competition, which ultimately contributes to the solution the OEM is looking for. In addition, 

integrating products and services of parties participating in the ecosystem that contribute to the value 

proposition is not an easy task. For complex innovations to be achieved, trust and the bundling of 

different expertise is required. According to the participants, direct cooperation with competitors 

while aiming for joint value creation and/or capture does not occur in the current ecosystem. 

However, the managers do not rule out the possibility that this will happen for future connected 

services, even though coopetition is monitored in the market to prevent price manipulation. 

 

Remarkably, no one stressed out the importance of managing different parties to achieve a common 

goal. Probably because the OEM did not fulfil a leadership role before, nor as a dominator in the 

industry, neither as the key player or focal firm in a business ecosystem. Therefore, it is essential to 

become aware of the importance of taking an orchestrating position within the ecosystem and to 

highlight the necessary relevant dynamic capabilities. 
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Figure 10 - Remote software updates ecosystem 
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Answer to sub-research question 2:   

“What does the ecosystem required for the development and commercialisation of connected services in the 

automotive industry look like?” 

 

Due to the increasing diversity of connected service offerings, it is inconceivable to provide a detailed 

description of a generic ecosystem required for the development and commercialization of all connected 

services. Both the structure and the members of the network of (inter)dependent parties that the ecosystem 

represents may differ. However, there is a lot of overlap between them. As the name suggests, connected 

services depend on a mobile connection between the OEM and the vehicle, but also with other parties or 

infrastructure. Because of the high customer-centric focus of connected services in general, actors such as Fleet 

Owner, Fleet Manager and Vehicle Operator / driver represent a permanent place in the ecosystem. However, 

depending on the value proposition his/her position in the ecosystem will differ. As the name suggests, 

connected services depend on a mobile connection between the OEM and the vehicle, but also with other 

parties or infrastructure. Setting up this connection requires both the necessary hardware and software 

supplied by external suppliers. In addition, the telecom provider also represents a fixed base in the ecosystem. 

The same actually applies to the dealer network. As the automotive industry relies on dealers 'relationships 

with their customers, it is critical that dealers remain engaged in such fundamental transitions where OEMs' 

earnings model will increasingly depend on the connected services they offer. Finally, the ecosystem will at all 

times be directly or indirectly affected by the processes of law and regulation. Determining the mutual 

relationships, value exchanges and position of the ecosystem actors in the various layers of the ecosystem as 

shown below, however, requires more knowledge about the nature and content of the connected service. 
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4.2.3 Coding scheme 

By following the guidelines of the coding protocol, a coding scheme was developed as depicted in 

Figure 11 below. Table 7 contains the codes that relate to the identified concepts and provides an 

overview of descriptions of the second-order themes. Aggregate dimensions and matching second-

order themes are explained by means of illustrative quotes which can be found in Appendix F – 

Detailed results of focus group coding of this report. 

 
Table 7 - Explanation of Second-Order Themes 

Aggregate 

dimension 
Second-Order Themes Description 

Digital 

Transformation 

Digitization of industry 
The transformation of the component hardware-driven 

automotive sector to a software- and solutions-focused industry 

Dynamic capabilities 

of focal firm 

The ability to integrate, build, and reconfigure internal and 

external competencies to address rapidly changing environments 

Ecosystem 

Processes 

Value proposition 

development 

The creation of a statement that describes the company’s 

offering that will satisfy the customers’ needs 

Value co-creation 
A joint process whereby firms and customers and other actors in 

the ecosystem together, in interactions, create value 

Co-evolution 

The complex interplay between competitive and cooperative 

business strategies that empowers simultaneous evolution of 

firms and their environments 

Ecosystem 

Structures 

Ecosystem 

architecture 

Fundamental concepts or properties of a system in its 

environment embodied in its elements, relationships, and in the 

principles of its design and evolution 

Relationships 
Links between actors in the ecosystem including transfers across 

positions, which may or may not include the focal firm 

Ecosystem  

Roles 

Co-specialization 
Alliance in which partners come together to specialized 

resources and create value by bundling them together. 

Interdependence 
The extent to which the success of the actor is related to that of 

others in the ecosystem 
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Figure 11 - Coding scheme 
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4.3 Design principles revision 

This section elaborates on the acquired insights from the empirical analysis by revisiting research-

based design principles to support and extend the results of the theoretical background. In chapter 3 

the ecosystem literature was extensively discussed, and the most important elements of the 

ecosystem were identified. However, the second-order themes of the coding scheme as presented in 

Figure 11 above, represent the essential elements that should be assessed in order to successfully 

develop connected services in an ecosystem setting according to the focus groups. By comparing 

theoretical findings with the empirical outcomes, it was found that empirical data was rather 

incomplete since not all aspects were brought to light during the focus groups. On the other hand, 

empirical findings did serve as a valuable addition to the research-based design principles by providing 

a more context-specific substantiation of the results, nonetheless. More specifically, this section 

elaborates on the following three situations that did occur accordingly: (1) the design principles 

formulated in chapter 3 were confirmed by the empirical findings and were retained unchanged, (2) 

the design principles were (partly) reformulated and/or supplemented on the basis of the insights 

obtained from the focus groups, or, (3) based on novel empirical insights, new design principles were 

developed for which additional literature research was required to validate and support these results. 

 

4.3.1 Design principles supported/rejected 

The empirical results provide sufficient foundation to support most of the research-based design 

principles. For only 2 design principles there was insufficient empirical data to support them. 

 

DP 9 

When creating a successful ecosystem to enable the development of digital connected services (C), a 

bottleneck strategy in which firms enter bottleneck components as they emerge; innovate with them; 

and orchestrate complementors for the remaining components should be followed (I), which enables 

ecosystem partners to balance between cooperation and competition (M), which increases the 

ecosystem’s emergence and chance of survival (O). 

 

 

DP 11 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should aim for specific complements that require investments that could be easily 

redeployed elsewhere without costs (highly fungible) (I), which reduces members reluctance to 

participate (M), and therefore, fosters joint value creation reduces conflicts over value capture over 

time (O). 
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DP 13 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should be able to embrace an ecosystemic mindset, adopt ecosystem management 

and build a sustainable (social) community (I), as it encourages direct competitors to collaborate and 

behave as partners or complementors (M), and therefore, enhances value co-creation between 

ecosystem partners (O). 

 

4.3.2 Design principles revisited 

On the basis of the knowledge gained from the focus groups, DP 6 has been slightly adjusted. 

 

DP 6 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the four basic elements - activities, actors, positions and links – representing the configuration of 

activities and actors should be mapped by means of visual representations (I), which enables the 

creation of realistic expectations of how value is going to be created (M), and therefore fosters mutual 

benefits between members and enables to allocate resource efficiently (O). 

 
 

4.3.3 Design principles created 

By elaborating on the findings of the focus groups the following new design principles could be 

proposed. With other words, the design principles as proposed below were initially not created as a 

result of the systematic literature review but were suggested based on new insights by reason of 

extensive focus groups analysis.  

 

DP 15 

(new) 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the ecosystem needed to materialize the value proposition should be mapped by means of a structured 

visualization consisting of multiple network layers (core value proposition, complementary offering, 

supplying and enabling network and other actors) (I), as it identifies the interrelatedness, 

interdependence and the degree of information and knowledge exchange between actors (M) and 

therefore, increases holistic thinking and therefore improves managerial decision-making (O). 

 

DP 16 

(new) 

When creating a successful ecosystem to enable the development of digital connected services (C), 

firms should examine the interdependencies of ecosystem members in order to identify change 

dynamics (I), as is enhances the co-evolution of capabilities, around a new innovation, of ecosystems 

partners and its external environment (M), which ensures long-term development and sustainability 

of the ecosystem (O). 
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4.3.4 Final design principles  

By combining the theoretical findings with the results of the empirical research methods, the following 

set of final design principles could be compiled, as presented in Table 8 below. 

 

Table 8 - Final design principles 

# Final design principle 

DP 1 

In facilitating decision-making regarding the selection of the optimal set of digital connected services 

to be developed in an ecosystem setting (C), decision-makers should make use of an effective 

decision-support tool (I), which structures decision-making processes and fosters adoption of a 

holistic approach (M), and therefore maximizes the quality of decision-making and at the same time 

minimizes the required (cognitive) efforts to do so (O). 

DP 2 

When creating a successful ecosystem to enable the development of digital connected services (C), 

members of an ecosystem should focus on defining a unique customer-centric overarching value 

proposition (I), as it increases members’ motivation to participate and enhances the attraction of new 

members (M), which enhances joint value creation and business growth and success eventually (O). 

DP 3 

When creating a successful ecosystem to enable the development of digital connected services  (C), 

a focal firm must create a technological roadmap to guide the firm’s innovation strategy (I), as it 

supports the firm in formulating the ecosystem value proposition (M), which to acquire a better 

understanding of the value to be created and captured (O).  

DP 4 

When creating a successful ecosystem to enable the development of digital connected services (C), 

customers and user needs as well as other ecosystem partners should be involved in the development 

of the ecosystem value proposition (I), which creates awareness of the value to be created and 

captured (M), and therefore increasing goal alignment between ecosystem partners (O). 

DP 5 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the ecosystem-as-structure view - that begins with a value proposition, considers the activities 

required for its materialization and ends with actors that need to be aligned - should be adopted (I), 

which enhances members’ satisfaction and mutual agreement with their positions (M), and therefore 

avoids having a set of ecosystem partners taking different end states and goals in mind (O). 

DP 6 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the four basic elements - activities, actors, positions and links – representing the configuration of 

activities and actors should be mapped by means of visual representations (I), which enables the 

creation of realistic expectations of how value is going to be created (M), and therefore fosters mutual 

benefits between members and enables to allocate resource efficiently (O). 

DP 7 

When creating a successful ecosystem to enable the development of digital connected services (C), 

by designing a decent alignment structure while setting governance rules and determination of 

timing, the focal firm or ecosystem leader should facilitate collaboration (I), as it creates realistic 
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expectations for all ecosystem members (M), which regulates the overall functioning of the 

ecosystem and provide stable and predictable operations within the ecosystem (O). 

DP 8 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should develop a holistic ecosystem strategy by looking beyond their own 

boundaries (I), which enables the creation of incentives to maintain the health of their ecosystem 

rather dan attempting to dominate and own all the assets within it (M), fostering all members to 

invest towards a shared future in which they can all benefit together (O). 

DP 9 

When creating a successful ecosystem to enable the development of digital connected services (C), a 

bottleneck strategy in which firms enter bottleneck components as they emerge; innovate with them; 

and orchestrate complementors for the remaining components should be followed (I), which enables 

ecosystem partners to balance between cooperation and competition (M), which increases the 

ecosystem’s emergence and chance of survival (O). 

DP 10 

When creating a successful ecosystem to enable the development of digital connected services (C),the 

ecosystem’s structure must be aligned with the strategy (I), as it supports the selection of critical 

components; the alignment of complementors; balancing between cooperation and competition (M), 

and therefore, increasing the abilities for the focal firm to both create and capture value (O). 

DP 11 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the ecosystem leader must ensure that system remains modular (I), as it allows interdependent 

components of the ecosystem to be produced or delivered by different partners (M), which 

significantly reduces the need for coordination which facilitates the emergence of the ecosystem (O). 

DP 12 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should aim for specific complements that require investments that could be easily 

redeployed elsewhere without costs (highly fungible) (I), which reduces members reluctance to 

participate (M), and therefore, fosters joint value creation reduces conflicts over value capture over 

time (O). 

DP 13 

When creating a successful ecosystem to enable the development of digital connected services (C), 

risks must be assessed holistically over the whole ecosystem by analysing at least three fundamental 

types of risk: execution risks, co-innovation risks and adoption-chain risks (I), which identifies the 

feasibility, the ability of members to contribute what we expect and the partners’ willingness to 

undertake the required activities (M), and therefore, establishes more realistic expectations, and, in 

turn, should arrive at a more robust innovation strategy (O). 

DP 14 

When creating a successful ecosystem to enable the development of digital connected services (C), 

ecosystem leaders should be able to embrace an ecosystemic mindset, adopt ecosystem 

management and build a sustainable (social) community (I), as it encourages direct competitors to 

collaborate and behave as partners or complementors (M), and therefore, enhances value co-

creation between ecosystem partners (O). 
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DP 15 

(new) 

When creating a successful ecosystem to enable the development of digital connected services (C), 

the ecosystem needed to materialize the value proposition should be mapped by means of a 

structured visualization consisting of multiple network layers (core value proposition, complementary 

offering, supplying and enabling network and other actors) (I), as it identifies the interrelatedness, 

interdependence and the degree of information and knowledge exchange between actors (M) and 

therefore, increases holistic thinking and therefore improves managerial decision-making (O). 

DP 16 

(new) 

When creating a successful ecosystem to enable the development of digital connected services (C), 

firms should examine the interdependencies of ecosystem members in order to identify change 

dynamics (I), as is enhances the co-evolution of capabilities, around a new innovation, of ecosystems 

partners and its external environment (M), which ensures long-term development and sustainability 

of the ecosystem (O). 

 

  

Answer to sub-research question 3:  

“Which ecosystem considerations influence managerial decision-making in the development of connected 

services?” 

 

An ecosystem can be defined on the basis of three different and interactive dimensions, namely: roles, 

structures and processes. The ecosystem role dimension is characterized by the participation of actors and 

their interrelationships where the starting point in understanding the ecosystem would be to understand 

it as a network of different roles played by actors. The structural dimension describes the distribution of 

power and the sphere of influence of the ecosystem and provides insight into how the ecosystem is 

organized. The process characteristics represent the way the ecosystem evolves during its life cycle. The 

Digital Transformation dimension encompasses the contextual considerations that influence decision 

making such as the transition to a digital industry with complex technologies and innovative services. The 

most important and critical concepts belonging to these mentioned dimensions, which can influence the 

bell formation and thus the success of service and their development, are listed below. 
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5 Results 

In accordance with the phases of the research process as described in Chapter 2.2 - Research process 

and the findings of both Chapter 3 - Theoretical background and Chapter 4 - Empirical findings the 

next sections will elaborate on the achievements of this study. First of all, the objectives of the final 

design are determined by means of a set of requirements for the final solution. Secondly, the final set 

of design principles will be linked to ecosystem considerations that served as the foundation of the 

development of the final design. Subsequently, the development of the final design will be discussed 

in detail. The third sub-section describes the demonstration of the final design to potential end users. 

Next, for evaluation purposes, in the concluding section of this chapter the final design is subjected to 

the design requirements and outcomes of the demonstration session were analysed which could 

trigger process feedback loops for implementation of potential improvements. 

 

5.1 Define objectives of a solution 

The requirements of the solution to the opportunity statement of this study are defined based upon 

both practical and theoretical research. Overall, design requirements are formulated to ensure that 

the final design meets the required conditions to function as a suitable solution for the specific context 

of this research. The design requirements are divided into two types of requirements, namely non-

functional and functional requirements. The former requirements relate to functionalities that are 

offered, while the latter relate to how the functionalities are offered (Daas, Hurkmans, Overbeek, & 

Bouwman, 2013). More specifically, non-functional requirements relate to user-friendliness and 

generic attributes such as reliability, maintainability and scalability. Functional requirements relate to 

characteristics or functions of the final design that should be implemented to enable end users to 

achieve their goal of making well-founded decisions regarding the expansion of their digital connected 

services portfolio. An overview of the design requirements is provided in Table 9 below.  

 

5.2 Design & Development 

The third phase of the research process, the design & development phase, focuses on the creation of 

an artifact that serves as a solution to the objectives of this study. The development of this envisioned 

final design stems from the examination of the design principles and underlying ecosystem concepts 

within the frameworks defined by both functional and non-functional design requirements. The 

ecosystem concepts obtained by means of both theory and practice are summarised in Table 10. By 

translating design principles into practical applications in line with the objectives of this research, a 

useful artifact for managers could be developed, which is described in the upcoming section. 
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Table 9 - Design Requirements 

Type # Description 

Non-functional 

requirements 

DR 1 
The final design should be user-friendly and easy to use without any extensive 

instructions 

DR 2 
The final design must be built sustainable and have a modular structure which 

will allow the tool to be extended in the future if required 

DR 3 
The final design must be accessible to managers at all levels of different 

departments 

DR 4 
The time of interaction with the final design should be limited to 5-10 minutes 

per digital connected service to be evaluated 

DR 5 
The final design should maintain transparency and should let user maintain 

control over decision-making 

Functional 

requirements 

DR 6 
The final design should increase holistic thinking and contribute to the creation 

of a more external-centric mindset 

DR 7 
The final design must reduce cognitive effort to select high potential digital 

connected services for further development 

DR 8 The final design should encourage both internal and external alignment  

DR 9 
The final design should be able to reduce complexity and increase quality of 

decision-making 

DR 10 
The final design must be usable for different types (categories) of digital 

connected services 

 

Table 10 - Ecosystem concepts 

Category Ecosystem concept Foundation Final Design Principle 

Digital 

Transformation 

Digitization of industry Theoretical & Practical All (Context) 

Dynamic capabilities of focal firm Theoretical & Practical DP 1, DP 14, DP 15 

Ecosystem 

Processes 

Value proposition development Theoretical & Practical DP 2, DP 4 

Value co-creation Theoretical & Practical DP 13, DP 14 

Co-evolution Theoretical & Practical DP 13, DP 16 

Orchestration Theoretical DP 3, DP 14, DP 16 

Ecosystem 

Structures 

Ecosystem architecture Theoretical & Practical DP 6, DP 7, DP 10 

Relationships Theoretical & Practical DP 7, DP 10, DP 15 

Modularity Theoretical DP 10, DP 11, DP 12 

Ecosystem Roles 

Co-specialization Theoretical & Practical DP 8, DP 16 

Interdependence Theoretical & Practical DP 12, DP 13, DP 15 

Co-opetition Theoretical DP 9 
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5.2.1 Final design 

With adherence to the DSR framework an artifact that facilitates decision-making associated with 

connected service development and the selection of the most appropriate and promising connected 

services, is created. Even though decision-making can take place in numerous ways, the solution 

explicitly focuses on decision-making that is affected by the organization’s external environment, i.e. 

by the ecosystem considerations for connected service development. To do so, design principles were 

translated into features of a physical tool which encourages managers to become aware of 

considerations that are associated with business operations within ecosystems and allowing them to 

adapt their decision-making accordingly. Practically, this led to the development of the "Connected 

Services Evaluation Tool” (CSE tool) consisting of multiple components that facilitate decision-making 

during the development of future connected services. Among other things, the selection of the most 

appropriate connected service for commercialisation is simplified by identifying possible risks or 

resources required for joint value creation with a network of (inter)related partners. 

 

The backbone of the tool consists of 48 statements with five possible answers ranging from "to a very 

little extent" to "to a very great extent", enabling managers to assess multiple promising services. For 

each final design principle underpinned by at least one ecosystem concept (Table 10), one or more 

statements were formulated. By indicating to what extent certain statements relate to the service to 

be evaluated, the tool can be used to check whether the right resources are available and/or relevant 

prerequisites are covered to realise its value proposition. For instance, research shows that holistic 

and systematic risk assessment lead to establishment of more realistic expectations which affects 

strategy and success. One example statement that is linked to this phenomenon reads as follows: 

“Complementary parties are able to deliver what we expect”. These statements are subdivided into 

four categories: Digital Transformation, Ecosystem Processes, Ecosystem Structures and Ecosystem 

roles corresponding to the aggregate dimension obtained from the empirical data underpinned by 

academic literature. An overview of all statements is provided in 0H – Overview of statements for 

checklist of final design(Table 17). 

 

The answers provided by users of the Tool lead to four different scores: a score for Desirability, 

Feasibility and Viability as well as a (weighted) Total Score. Either because, for instance, it appears 

that it is feasible to launch the new offering because the necessary resources are (already) present, or 

because it turns out that financial implications are limited, or because it creates an enormous 

perceived value for the customer, or a combination of the above. After all, a successful innovative 

offer is one that addresses a human need while being technically feasible and financially viable 
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(Shapira, Ketchie, & Nehe, 2017). Also, when it comes to new products and services, design-oriented 

research is reflected in the search for the intersection of desirability, feasibility and viability (Brown, 

2008). Desirability is concerned with user satisfaction and user perceived value. In other words, does 

the solution meet customer expectations. Feasibility is related to the technical possibilities and 

answers the question whether the solution can be technically produced. Lastly, viability addresses the 

financial reality of a solution and assesses whether the solution can produce viable economic 

outcomes. Due to the qualitative design of this study, scores are not significant on their own, but serve 

to compare different services; the higher the score, the more favourable is the service in terms of 

desirability, feasibility and/or viability. 

 

For successful use of the tool, which is developed in Microsoft Excel, users must go through a number 

of steps as shown in Figure 12. To get an impression of the tool, a number of snapshots have been 

added in Appendix I that correspond to the numbers in the step-by-step plan below. It is important to 

mention that it is assumed that users have a certain degree of knowledge of the subject matter, as no 

textual explanation has been given to the statements in order to keep it as clear and simple as possible. 

 
Figure 12 - Workflow of final design 

  

Answer to sub-research question 4:  

“What tool that deals with ecosystem considerations supports managerial decision-making with regard to 

the development of connected services?” 

 

There are countless ways of supporting decision-making. For the specific context in which OEMs with little 

or no experience and in-house expertise in complex innovative connected services development together 

with external parties, has led to the creation of a tool that supports managers in evaluating and selecting 

services for development and ultimately launch on the market. The "Connected Services Evaluation Tool" 

enables managers to evaluate and compare different services on the basis of three scores, including 

feasibility, desirability and viability. These scores are calculated by means of a checklist containing 

statements that enables managers to screen or evaluate potential services on crucial ecosystem 

considerations. By comparing multiple potential services by means of various scores, managers can make 

well-founded decisions regarding the prioritization and selection of a connected services portfolio. On the 

other hand, the tool (and in particular the checklist) raises awareness of crucial aspects such as the presence 

of external resources or the risk of being dependent on complementary parties, which can also be of great 

value elsewhere. 
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5.3 Demonstration 

Within the demonstration phase, the prototype design was presented by means of an online 

demonstration via MS teams to potential end-users with the desired result to receive feedback and 

input for further improvements. Within the limited timeframe, in total 4 potential end users were able 

to attend a demonstration session. After demonstrating the functionalities of the tool, it was checked 

whether all design requirements were met. For requirements that were not met, a plan of action was 

made to improve the tool until all requirements were met. Also, it was ascertained whether all 

functionalities worked properly, or debugging was necessary. Finally, any possible valuable additions 

to the prototype were briefly discussed. The results of the demonstration are listed in Table 11 below. 

 
Table 11 – Findings of demonstration of final design 

Criteria Feedback Source 

Re
la

tiv
e 

ad
va

nt
ag

e 

The CSE tool has a user-friendly appearance and seems to be easy for managers to adopt. j,i 

In order to understand the functionalities of the CSE tool and to be able to use it correctly, 

no extensive explanation is required. 

j,m,V 

The CSE tool offers the possibility to compare different connected services on multiple 

business aspects 

j,V 

The CSE tool enables managers to identify different perspectives of different users (e.g. 

managers from other departments) on the potential of the services 

j,V 

The CSE tool can be used "company-wide" when it comes to the awareness of the impact 

or consequences of customer-oriented connected services on both business and 

environment. 

j,i,m,V 

Po
te

nt
ia

l b
ar

rie
r  

The adoption of the tool depends on its accessibility and therefore on its integration with 

existing systems such as MS Teams, Sharepoint. 

j,V 

Distribution of the tool and the role of the administrator of the tool might be challenging. i 

The tool's scores are only valuable once they can be compared between multiple services. m,V 

The checklist of around 45 questions may be too long to motivate managers to fill them in 

for more than one service. 

j, i 

Su
gg

es
tio

ns
 fo

r 

im
pr

ov
em

en
t  The functionality built in to categorise services on different service types is a nice addition 

but does not yet work properly. 

j,i,m,V 

Provide explanations of the elements that serve as foundation of the statements (provide 

insights in underlying concepts). 

j,m 

Ot
he

r 

co
m

m
en

ts
 The tool could be extended with additional sets of statements (even not related to 

ecosystem concepts) of connected service development 

V 

The CSE tool in Excel format could be translated to a mobile application using e.g. the 

OutSystems platform or webpage to promote adoption. 

m 
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5.4 Evaluation 

To evaluate the prototype of the final design, feedback and recommendations gathered during the 

demonstration sessions were analysed. The main objective of this phase was to test the prototype by 

means of the design requirements (Table 9) and to identify (functional) limitations for additional 

modifications and improvements through further design iterations. 

 

Based on the findings of the demonstration session, it can be said that all non-functional requirements 

of the tool have largely been met. This means that the tool is perceived as user friendly (DR 1), that 

the tool offers possibilities to be further expanded if desired (DR 2) and that the tool offers sufficient 

transparency with regard to the operation of the tool (DR 5) in order to increase confidence in the 

tool. Although it was considered by some as a potential barrier, the appointment of a manager of the 

tool who will take care of the distribution and maintenance of the tool should ensure accessibility for 

relevant end users (DR 3). In addition, it is possible to complete the screening or service evaluation 

within 5 to 10 minutes (DR 4), however, this will take longer for first-time use due to lack of experience.   

 

The final design also meets most of the functional requirements. However, these are a lot more 

difficult to evaluate as they require extensive use in the work field. Stimulating a mindset that is more 

externally driven and raising awareness of the environment in which connected services are 

developed (DR 6) is realised. The tool facilitates the selection of potential services (DR 7, 9) using 

various criteria. Encouragement of internal and external alignment is achieved by including the 

possibility of comparing data from submitter (user) as well. In other words, by evaluating the same 

service by managers from different departments, it is possible to check whether one has the same 

vision and, if necessary, to manage it (DR 8). Given the fact that the digital transition is still in full swing 

and a service portfolio is still developing, service categories were not yet defined (DR 10). However, 

the functionality has already been built in and the administrator has been instructed on 

implementation as soon as the time has come.  

 

In short, the added value of the CSE tool is already broadly recognised. Roughly all requirements are 

met, and participants are prepared to adapt and implement the tool in their jobs. Some components 

may need to be further validated in the coming months. 
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6 Discussion & Conclusion 

The final chapter of this research reflects upon the research process and acquired findings. Reflecting 

upon the course of actions of this master thesis, a few remarks can be made.  Also, both academic and 

managerial implications are summarized. Furthermore, limitations of this thesis with regard to the 

methods used are discussed. Lastly, directions for future research are proposed. 

 

6.1 Reflection 

The expansion of OEMs’ vehicle range with an extensive range of services made possible by various 

emerging trends and new technologies within the industry is an evolution that has various 

consequences for both the OEM itself and its external environment. The increasing attention to 

services represent a major shift in the way OEMs operate (Kindström et al., 2013). New technologies 

are transforming the product space into an experience space in which value is co-created and co-

captured with customers (and competitors) leading to the creation of a new inter-organizational 

context (Letaifa, 2014). Compared to traditional value creation through supply chain mechanisms, 

interactions between the members of an ecosystem lead to the generation of new opportunities 

through the exchange of knowledge and information. This new context is characterised by the 

realisation of an overarching value proposition for the ecosystem with a customer-centric perspective 

through joint effort (Adner, 2006; Adner & Kapoor, 2010). By mapping the ecosystem in its intended 

context using a diverse sample group, it was reaffirmed that operating from an ecosystem for the 

development of innovation services is fundamentally different from the production of trucks without 

any collaboration. Gaining insights about the structure, processes and different roles of ecosystem to 

improve managerial decision-making regarding the development and prioritisation of their expanding 

digital connected services offering leading to business growth and success, is crucial here. At the same 

time OEMs should adopt the right ecosystemic mindset, to enhance the creation of a holistic view by 

monitoring all external processes that are affected by the new service offering. As this, due to a certain 

degree of (inter)dependency, can influence the OEM's own success.  
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6.2 Academic implications 

Although there are various frameworks that help to develop or model an ecosystem, the link with 

decision making at management level has not been established before. Several researchers talk about 

ecosystem strategy, but their findings do not provide direct guidance for managers in the field to act 

upon. As such, this research builds a bridge between ecosystem elements and decision-making 

influenced by digital transformation or new service development. In addition, the results contribute 

to the organisation of ecosystem dimensions and the associated concepts. Systematic literature 

research has brought various aspects together and bundled them into a complete set of topics that 

play a role in operational management in an ecosystem setting. Design principles covering these 

concepts, have ultimately been translated into a usable tool adapted to the specific context. However, 

the concepts belonging to the dimensions processes, structures and roles are generic and play a role 

in every ecosystem (Figure 13). This implies that this research has contributed to bringing together 

different disciplines researched by different scientists that can also be applied to a different context 

or industry, which increases the generalizability of this research. 

Answer to the main research question: 

“How to support managerial decision-making of an established firm in the automotive industry  

with regard to the development of connected services in an ecosystem setting?” 

 

This main research question contains various components that have been investigated by means of various 

data collection techniques and answering the sub-research questions of this research. For OEMs, connected 

services are very important. If OEMs do not keep pace with an evolving market that is currently undergoing 

a digital transition and cannot provide their customers with valuable services enable by connectivity, they 

risk losing ground to new entrants and aftermarket providers who market their offerings more effectively. 

Connected services require OEMs to abandon their traditional supply chains (relationships) and engage in 

ecosystems that represent a non-hierarchical set of parties that aims to materialize an overarching value 

proposition. This research and its deliverables support managerial decision-making of OEMs regarding 

connected services by means of a decision-support tool underpinned by the most important ecosystem-

related concepts that influence the development of connected services. 

 

To conclude, by investigating the ongoing transition empowered by digitalization and connectivity 

connected services in the automotive industry, investigating the role of ecosystems in their development 

and commercialization, and examining how decision-making in this context can be supported, an employable 

and valuable decision-support tool that enables managers to make well-founded decisions regarding the 

selection of high potential connected services for further development was developed. 
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6.3 Managerial implications 

The outcomes of this study have several implications for practice. One practical consequence of this 

research is that it may change the mindset of readers and users of the tool. This can be done in three 

ways; by participating in the focus groups, reading this report and understanding the design principles 

in particular or by using the "Connected Services Evaluation Tool". As described in the results, 

empirical research has highlighted the internal focus of the OEM when it comes to offering products 

and services. By focusing specifically on external stakeholders and the ecosystem, participants became 

aware of the external processes that are (potentially) affected by the development of a digital 

connected service. The principles that applied in the traditional value chains no longer apply. 

Understanding ecosystems developed to realise value propositions approached from customer needs 

instead of technical feasibility will contribute to the mindset needed to grow in the transition to more 

open networks of collaborations. However, the latter applies not only to those people involved in the 

development of connected services, but also to everyone involved in the realisation of a value 

proposition that requires expertise from different parties and a certain degree of interdependency 

between these parties. 

 

As can be seen in Figure 1, this research is on the eve of the commercialisation of connected services 

enabled by OTA technology. OEMs are in a transition to a more software-driven revenue model that 

requires a network of collaborations to achieve this, which we call ecosystems. Due to lack of 

experience and knowledge, at the moment, this study and developed solution will initially be more 

valuable than in the future. However, ecosystems and its literature are still constantly evolving and 

contemporary. The timing of the research may therefore have an impact, but it is expected that the 

context of this research will be relevant for a long time to come, given the youngness of current market 

developments. 

 
6.4 Limitations & future research 

First of all, as a result of the measures concerning the COVID-19 virus, no physical meetings for 

conducting the focus groups could be held. Since the exact date of cancellation of these measures was 

not known, the focus groups protocol as proposed by literature was slightly adapted to the options 

available using digital communication techniques such as video calls. Given the above, the focus 

groups as part of this research were conducted with the help of Microsoft Teams, a software program 

part of Microsoft Office 365 which enables virtual communication through video. MS Teams is well-

known and widely used within the OEM. Because of the measures, all staff had been working from 
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home for several weeks before the focus groups started. Lack of knowledge and experience is 

therefore not expected to be a limitation of the choice for MS Teams. To facilitate the focus group as 

efficient as possible, the session on Microsoft Teams was guided by a PowerPoint presentation. 

However, a physical interactive session in which discussions between people can be facilitated 

remains preferable to digital communication tools. It is therefore difficult to assess the actual impact 

of the approach. 

 

Unfortunately, given the time span of this study, there was no room for an extensive testing phase. 

The tool has been demonstrated to potential end users, but the tools have not yet been tested by end 

users on an individual basis. The tool and its intended use should be tested in more detail and depth, 

using multiple use cases and real-life cases. Testing use cases with the help of managers from multiple 

disciplines can increase the generalizability of the deliverables and would increase the quality of this 

research. 

 

During the course of the research, access to files of documents within the OEM was limited. Due to 

the recent development within the industry regarding these services, great care was taken and as little 

documentation as possible was distributed internally due to confidentiality issues. Furthermore, 

despite the broad set-up of focus groups in various rounds, validation of the results by external actors 

is lacking. Precisely because the study partly emphasises the importance of external stakeholders and 

members of the ecosystem. By expanding the sample to include external parties, it would have been 

possible to investigate which external processes are affected. In addition, future research could be 

carried out into how new service development within ecosystems is progressing in order to further 

investigate the relationship between concepts discovered while linking them to new service 

development process. Given the high degree of dependence between the various actors in the 

automotive industry, it would be interesting to investigate the drives of each member to participate 

and how continuity of the ecosystem can be guaranteed without players leaving the ecosystem.  
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Appendices 

 

A – Case company description 

 

* Due to confidentiality reasons the case company description is left out * 
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B – Organizational chart 

 

The organizational chart as presented below does not represent all departments that are part of the 

OEM. The blue boxes represent the departments that are relevant for this research, representing the 

parties involved required for the commissioning of the new service. The department that supported 

this research and from where this research was set up, is a multidisciplinary department operated by 

two departments, namely: Business Development and Connected Truck Services. 

 

 

* Due to confidentiality reasons a visual representation of the organizational chart is left out * 
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C – List of Interviewees 

 

Table 12 - List of interviewees 

Person Function Contribution 

a IT Project Manager Facilitated focus group 1.1 & 2.3 

b Project Manager Facilitated focus group 1.1 

c Business & information Analyst Facilitated focus group 1.1 & 2.2 

d Enterprise Architect Initial expert interview, Facilitated focus group 1.2 & 2.3 

e Senior Program Manager Facilitated focus group 1.2 & 2.1 

f Senior Information Analyst Initial expert interview, Facilitated focus group 1.3 & 2.3 

g Senior Project Manager ITD Facilitated focus group 1.3 

h IT Program Manager Facilitated focus group 1.3 & 2.1 

i Manager Product & Service Plan. Facilitated focus group 1.4 & 3.2, Demonstration session 

j Product & Service Planner Facilitated focus group 1.4 & 2.2, Demonstration session 

k Product Owner Facilitated focus group 1.5 

l Project Manager Embedded Eng. Facilitated focus group 1.5 

m Innovation Manager Facilitated focus group 2.2, Demonstration session 

n Director Dealer Workshop Services Facilitated focus group 3.1 

o Manager After Sales Initial expert interview, Facilitated focus group 3.1 

p Business Manager Connected Truck Facilitated focus group 3.1 

q Director Connected Truck Services Initial expert interview, Facilitated focus group 3.1 

r Director of IT Initial expert interview, Facilitated focus group 3.2 

s Director of After Sales Facilitated focus group 3.2 

t Sales Director Additional follow-up interview 

u Service Manager Additional follow-up interview 

v Software Tester Initial expert interview 

w Project Manager After Sales Initial expert interview 

x Domain Architect Initial expert interview 

y Manager of Purchasing and Acc. Initial expert interview 

I Data Scientist Initial expert interview 

II Fleet Sales Manager Initial expert interview 

III Data Analyst Initial expert interview 

IV Senior Data Analyst Initial expert interview 

V Strategic Business Developer Initial expert interview, Demonstration session 

VI President Lunch meeting 

 



 75 

D – Focus group protocol  

Session 1: 

Medium / platform: Microsoft Teams 

Estimated duration: 60-90 minutes 

 

Before the start of the session, we document the following: 

a. Number of rounds 

b. Number of sessions 

c. Names of participants 

d. Date and time 

1. Start session 

a. Thank everyone for their presence and welcome the participants. 

b. Ask the participants for permission to record the session. 

c. If yes, start recording the session 

2. Screen sharing 

a. The facilitator will present the guiding MS PowerPoint presentation with the participants of 

the meeting. 

3. Introduction 

a. Briefly discuss the ongoing situation cornering the Corona Virus and why the facilitated focus 

group will take virtually via Teams. 

b. Today’s agenda and proposed time schedule. 

c. Personal introduction 

i. Background 

ii. Study program 

iii. internship and thesis project 

iv. supervisors 

d. Elaborate on the overall research as part of the master thesis 

i. Background 

ii. Main research question 

iii. Link to facilitated focus groups 

e. Goal of the facilitated focus group. 

f. Explain facilitated focus group organisation 

i.  iterative nature of the process 

g. Provide definition(s) of a business / innovation ecosystem 

“Ecosystems are a complex network of interconnected and interdependent organizations, 

organized around a focal firm, incorporating both direct and indirect partners, and focusing on 

joint development of a new focal value proposition through innovation” 

i. Give example of existing business ecosystem. 
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h. Explain the procedure of the facilitated focus group and both role and function of the 

facilitator 

i. Facilitate discussion 

ii. Create “real-time” visuals via Teams based on the input of the participants 

iii. Encourage participants to think out loud. 

i. Initial questions 

i. What is your name? 

ii. How or in what way are you involved in the OTA project? 

4. Define initial value proposition 

a. Meaning & background OTA 

b. Definition of value proposition 

c. Definition of customer (segments) 

5. Define dependencies 

a. Definition of the resources, actors and stakeholders required to achieve the value proposition. 

i. What is needed to deliver this value? 

ii. Who are needed for this? Who will help us to obtain these resources or who will 

supply them? 

iii. Does this contribution differ from what these or genes normally do? Is it really true 

that they have to realize something they didn't do before? Why would they do that? 

What are the motives to participate in the system? 

iv. What can they achieve? 

v. What additional contributions are needed to achieve that value proposition, both in 

terms of adopters and in terms of other products or services that must be available 

for OTA to succeed? 

vi. Who could supply these other things? Can and are these parties willing to deliver it? 

In other words, do they pose a risk to our innovation? How can the risk be reduced 

of not willing or being able to provide the contribution we expect from them? 

vii. How replaceable are the actors? Can we assign a degree of substitutability to the 

actors? 

viii. Are there ways to achieve the overarching value proposition with less dependence 

on external factors? 

ix. Could it happen that the value proposition needs to be redesigned to better reflect 

the relationships / collaborations that arise in the ecosystem? 

6. Value flow transactions 

a. Identify value flow and exchanges 

b. Categorize value flows based on 4 types as defined by TU/e prof. Elke den Ouden. 
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Session 2: 

Medium / platform: Microsoft Teams 

Estimated duration: 60-90 minutes 

Before the start of the session, we document the following: 

e. Number of rounds 

f. Number of sessions 

g. Names of participants 

h. Date and time 

1. Start session 

a. Thank everyone for their presence and welcome the participants. 

b. Ask the participants for permission to record the session. 

c. If yes, start recording the session 

2. Screen sharing 

a. The facilitator will present the guiding MS PowerPoint presentation with the participants of 

the meeting. 

3. Introduction 

a. Today’s agenda and proposed time schedule. 

b. Elaborate on the overall research as part of the master thesis 

i. Background 

ii. Main research question & goals 

c. Explain facilitated focus group organisation 

d. Recap – objectives of first session (round 1) 

e. Recap – What is OTA? 

f. Recap - Provide definition of a (business) ecosystem 

4. Results of first sessions (Round 1) 

a. OTA value proposition 

b. Evaluate business ecosystem 

c. Elaborate more on roles and relationships between actors 

d. Validate value flows 

e. Identify risks or potential saboteurs 

5. OTA as enabler for future services 

a. The revenue model will shift from selling trucks to the services around it as part of servitization 

which is a clear emerging trend in the mobility sector. 

i. How will the ecosystem for these future services look like? 

ii. What are the changes compared to the current ecosystem? 

iii. Will all these changes have different value proposition and therefore different 

ecosystem structures? 

iv. What new actors will enter the ecosystem? 
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b. Identify new value flow and exchanges 

c. Categorize value flows based on 4 types similar to session 1.  

 

Session 3 

Medium / platform: Microsoft Teams 

Estimated duration: 60 minutes 

Before the start of the session, we document the following: 

a. Number of rounds 

b. Number of sessions 

c. Names of participants 

d. Date and time 

1. Screen sharing 

a. The facilitator will present the guiding MS PowerPoint presentation with the participants of 

the meeting. 

2. Start session 

a. Thank everyone for their presence and welcome the participants. 

b. Ask the participants for permission to record the session. 

c. If yes, start recording the session 

3. Introduction 

a. Today’s agenda and proposed time schedule. 

b. Personal introduction 

i. Name 

ii. Study program 

iii. Internship and master thesis project 

iv. Supervisors 

c. Research background 

d. Definition business ecosystem 

e. Stakeholder view OTA 

f. OTA Roadmap 

g. Explain workshop organization 

4. Results round 1&2 

a. Value proposition 

b. Ecosystem visualization (TO-BE) 

5. Future connected services 

a. Decisions need to be made to achieve the value propositions of connected services 

b. Ecosystem challenges 

c. Connected service portfolio 

d. Connected service development 
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E – Slides guiding presentation 

Session 1 
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Session 2: 

 

 
 



 81 

Session 3: 
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F – Detailed results of focus group coding 

 

Table 13 - Categories and quotations for aggregate dimension: Digital Transformation 

Second-Order 

Themes 
First-Order Concepts Example of illustrative quote 

Digitization of 

industry 

Changing market and 

industry caused by 

digitalization 

We also notice, of course, the ever-faster development of 

technology; the landscape is changing. Truck manufacturers are 

lagging behind the technologies used in passenger cars, but 

there are also differences, such as platooning for example r 

Embrace new 

technologies 

New technologies such as OTA have an impact on our 

organisation. To keep up with them will have to increase our 

innovative capacity d 

Shift in responsibilities 

By offering digital connected services, some responsibility shifts 

from the dealer to the OEM. In the case of remote software 

updates, we become responsible for updating vehicle software e 

Dynamic 

capabilities of 

focal firm 

External-centric 

mindset 

The OEM  is much too technically and externally oriented. In 

fact, we are running a technical project and we do not think 

enough about which other (external) processes we influence, 

need to adopt a more customer-oriented view i n 

Information and 

knowledge sharing 

Value is transferred from the OEM to the supplier in terms of 

knowledge and information f 

Communication with a 

diverse set of partners 

The commercialization of OTA and in particular the 

communication to the outside world, OEMs are not very good at 

if I may be honest, in the future you should schedule regular 

sessions with the dealer to evaluate what has happened and 

what they can expect i 

Redeployment of 

resources 

We are not characterized as innovators. By taking a compliant 

position, there is a risk that a particular service will no longer 

create value the moment we are ready to offer it e 
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Table 14 - Categories and quotations for aggregate dimension: Ecosystem Processes 

Second-Order 

Themes 
First-Order Concepts Example of illustrative quote 

Value 

proposition 

development 

Clear formulation of 

(ecosystem) value 

proposition 

When it comes to offering connected services, we really need to 

understand much better what their value is in the market, how 

we as an organisation should deal with them and how we should 

translate this into a feasible business case n 

Sharing of both goals 

and vision 

We must always keep the dealers on board and ensure that all 

noses are pointing in the same direction; a dealer must also 

continue to be able to make money. If that disappears, then the 

strength of our organisation will simply be gone i 

Unique innovative 

offering 

As the OEM, we need to increase our innovative capacity, and 

recommendations in this area are very valuable. We currently 

have the role of 'fast-follower' and we are doing something 

because we can see that the competitor is also doing it; this is 

something that has to change e 

End-user 

involvement in new 

service development 

The fleet manager must be able to indicate to us within which 

boundaries we can operate and what is workable for him and 

what is not with regard to updating the software of his vehicles e 

Value co-

creation 

Goal alignment 

between actors 

We usually carry out certain matters, instead of approaching 

front-end parties and explaining what we are going to do and 

gauge their opinion o 

Mutual benefits 

The fleet owners, or rather the fleet managers as the 

operational unit, benefit the most from increasing uptime so 

this value actually applies to both parties, including the fleet 

manager c 

Trust and close 

collaboration 

We are not going to develop OTA ourselves; we will have to work 

together with external parties e 

Co-evolution 

Interplay of 

competitive and 

cooperative 

strategies 

Our dealer network will also have to change over the next five 

years. The traditional way of being a dealer will also have to 

change and, of course, they will also have to use the resources 

available to them for that purpose. In the first instance, we will 

take up this challenge together with the most progressive 

dealers i 

Joint evolution of 

actors and their 

environment 

If you look to the future, our services will also be woven into the 

infrastructure. Think, for example, of communication between 

vehicles and traffic lights m 
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Ecosystem stability 

Both remote software updates and other connected services will 

affect (positively or negatively) the dealer's business, we have to 

make sure that we all benefit from this, especially in the long-

term d 

 
 
 
 

Table 15 - Categories and quotations for aggregate dimension: Ecosystem Structures 

Second-Order 

Themes 

First-Order 

Concepts 
Example of illustrative quote 

Ecosystem 

architecture 

Interface between 

actors 

You need a good and clear interface between the OEM and other 

actors to be able to scale up easily d 

Position within 

ecosystem layers 

The ecosystem consists of different layers; it would be good to 

determine what these layers look like for every future service we 

want to market. There will be a lot of overlap, but the core may be 

different c 

Organization of 

ecosystem around 

a central player 

The OEM  is the central player in the ecosystem and at the same 

time the enabler of the new service offering a 

Relationships 

balance between 

incoming and 

outgoing value 

In general, the relationship we have with the supplier of the OTA 

solution differs from the relationship with the supplier of your 

manufacturing resources g 

Governance 

structure 

We must always keep the dealers on board, and the dealer must 

also be able to continue to make money. If it disappears, the 

strength of our organization will simply be gone i 

Management of 

direct & indirect 

links 

It is important to map out how all actors in the system are affected 

and how their mutual relationships (possibly) change i 

In my opinion there is no direct relationship between the OTA 

service supplier and the fleet owner or driver. The OTA service 

supplier provides us with a service that facilitates the ecosystem g 
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Table 16 - Categories and quotations for aggregate dimension: Ecosystem Roles 

Second-Order 

Themes 
First-Order Concepts Example of illustrative quote 

Co-specialization 

Integration of product 

and service offerings 

The challenge is to bring together products from different 

parties in the vehicle and make them compatible, e.g. the 

TCU with the vehicle and other ECUs n 

Shared knowledge, 

resources and 

capabilities 

What we should not forget is that there is a transfer of 

knowledge with the service supplier. They claim to have an 

off-the-shelf solution, but we use our own knowledge to 

adapt it to our needs f 

Coordination with 

complementary 

innovators 

The OTA service supplier actually has two roles, they are 

responsible for developing the solution, but they will soon 

also have an operational role with regard to the distribution 

of the software packages k 

Interdependence 

Delayed time to 

market 

There is risk of losing potential revenue since customers are 

not willing to pay for a service offering that has already 

turned into a commodity once we offer it e 

Availability of 

complementary 

offerings 

To a certain extent you are always dependent on your 

suppliers, but if the dealers do not embrace the service, the 

service will not succeed because they know who our 

customers are i 

Limitations shaped by 

external environment 

Legal (Law & Regulations) will always be an important 

stakeholder which influences the ecosystem in multiple ways; 

technologically and in terms of ownership for example j 
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G – Synthesis 

 
Figure 13 - Ecosystem concepts  
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H – Overview of statements for checklist of final design 

 

Table 17 - Overview of statements for the checklist of the final design 

Category # Statement Score 

D
ig

it
al

 t
ra

ns
fo

rm
at

io
n 

1 
The involved departments are actively working on transitioning from 

products to services 
Feasibility 

2 
We have the expertise to apply, use, and maintain the digital 

technology required for this service 
Feasibility 

3 
The involved departments have a good understanding of the added 

value of connected services 
Viability 

4 
We are able to take over the (new) responsibilities related to the 

connected service 
Viability 

5 
We are able to protect the intellectual property of the connected 

service 
Viability 

Ec
os

ys
te

m
 p

ro
ce

ss
es

 

6 
There is sufficient motivation for every stakeholder to participate in the 

ecosystem 
Desirability 

7 
All parties agree on how the connected service will be developed and 

commercialized 
Feasibility 

8 
The value of the connected services increases when more people will 

use or adopt the connected service 
Viability 

9 
The ecosystem in question enables us to develop more connected 

services in the future 
Viability 

10 
With this connected service we are able to distinguish ourselves from 

competitors / other OEMs 
Desirability 

11 The value proposition is clear and well-defined Desirability 

12 The connected service fulfils a customer need Desirability 

13 The customer is willing to pay for this connected service Viability 

14 The value proposition extends across multiple customer segments Desirability 

15 The customer has been involved in the connected service development Desirability 

16 
Target (end-)customers have extensive digitalization skills and 

experience 
Desirability 

17 The connected service matches our vision and mission Feasibility 

18 
The connected service diversifies and/or extends our connected 

services portfolio 
Feasibility 

19 All departments involved have the same vision on connected services Feasibility 

20 It is not easy to re-produce/copy the connected service Viability 
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21 
We are aware of the ecosystem needed to develop and commercialize 

the connected service 
Desirability 

22 There is a clear roadmap for the connected service Feasibility 

23 
We are able to coordinate the processes of external parties that 

influence the implementation 
Feasibility 

24 
It is clear for the OEM how the ecosystem needs to be aligned and 

orchestrated 
Feasibility 

25 
We are able to play a key role in aligning and orchestrating the 

ecosystem 
Viability 

26 
The connected service contributes to the creation of new revenue 

stream(s) 
Viability 

27 

There are parties in the ecosystem that might negatively influence the 

orchestration and value proposition of the ecosystem (potential 

sabotage) 

Feasibility 

Ec
os

ys
te

m
 S

tr
uc

tu
re

s  

28 We are able to integrate with third party systems in the short-term Feasibility 

29 
The connected service has the potential to create a conflict and/or 

damage to the ecosystem or on of its members 
Viability 

30 
The OEM is positioned at the core of the ecosystem and enabler of the 

service 
Viability 

31 
The digital technology required for this service depends on interfaces 

and/or integration with other (OEM) technologies 
Feasibility 

32 We are aware of the value we add to the ecosystem Viability 

33 We are aware of the value we receive from the ecosystem Viability 

34 
We are able to develop more connected services with the (technology) 

supplier(s) of this connected service 
Viability 

35 The OEM is responsible for the governance of the connected service Viability 

36 
The intended suppliers for the new service offering can easily be 

replaced by other parties with a similar offer (low degree or lock-in) 
Viability 

Ec
os

ys
te

m
 R

ol
es

 

 

37 
We need to collaborate with competitors in order to capture value from 

the service 
Viability 

38 
There are parties in the market that can supply the digital technology 

required for this service 
Feasibility 

39 
We are able to coordinate the processes of other departments that 

influence the development and implementation 
Feasibility 

40 
The digital technology required for this service makes use of existing 

technologies at the OEM 
Feasibility 

41 The digital technology required for this service is ready Feasibility 
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42 
The connected service requires internal development of new 

technologies 
Feasibility 

43 
We have the resources available to apply, use, and maintain the digital 

technology required for this service 
Feasibility 

44 
Agreements have been made with third parties that will deliver 

complimentary offerings 
Feasibility 

45 
Complementary contributions are necessary for the new service 

offering to be successful 
Feasibility 

46 Law & Regulations have no limiting effect on the new connected service Viability 

47 Complementary parties are able to deliver what we expect Viability 

48 Complementary parties are willing to deliver what we expect Viability 
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I – Screenshots final design 

 
Figure 14 - Screenshot final design: master sheet checklist
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Figure 15 - Screenshot final design: user form 

 

 
Figure 16 - Screenshot final design: index 

 
Figure 17 - Screenshot final design: pareto 


